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ADVERTISEMENT FOR BIDS/PUBLIC NOTICE TO BIDDERS

Sealed bids will be received at the office of the City Manager, 7 Richmond Street, Painesville,
Ohio 44077 until 12:00 p.m. on November 13, 2024 and will be opened and read immediately thereafter
for the

WTP CHLORINE BUILDING
OHIO BUILDS
WATER & WASTEWATER INFRASTRUCTURE PROGRAM
ROUND 5 - ARPA FUNDED PROJECT
OPINION OF PROBABLE CONSTRUCTION COST: $300,000.00
COMPLETION DATE: DECEMBER 31, 2025
The bid specifications, drawings, plan holders list, addenda, and other bid information (but not
the bid forms) may be viewed and/or downloaded for free via the internet at

https://bids.ctconsultants.com . The bidder shall be responsible to check for Addenda and obtain same
from the web site.

Bids must be in accordance with drawings and specifications and on forms available from
CT Consultants, Inc. at a non-refundable cost of One Hundred Twenty Five Dollars ($125.00) for hard
copies and $45.00 for electronic files. Documents may be ordered by registering and paying online at
https://bids.ctconsultants.com. Please contact planroom@ctconsultants.com or call (440) 530-2351 if
you encounter any problems viewing, registering or paying for the documents.

Publish:  News Herald
October 30, 2024
November 6, 2024


https://bids.ctconsultants.com/
https://bids.ctconsultants.com/
mailto:planroom@ctconsultants.com
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SECTION 1
BID DOCUMENTS



INSTRUCTIONS TO BIDDERS

PART 1 GENERAL

1.1  Sealed bids shall be received by the Owner at the location specified and until the time
and date specified in the Advertisement for Bids/Public Notice to Bidders.

1.2 Each bid shall contain the full name and address of each person or company interested
in said bid. If no other person be so interested, the Bidder shall distinctly so state the
fact.

1.3 Bid forms must be completed in ink or by typewriter. Any corrections to the bid forms
prior to submission must be initialed by the person signing the bid. Failure to submit
any bid form(s) or other required document(s) may be cause for rejection of the bidder's
bid at the sole discretion of the Owner.

1.4  Bids by Corporations must be executed in the corporate name by the President, Vice
President, or other officer accompanied by evidence of authority to sign and the
corporate seal must be affixed and attested by the Secretary on the Corporate Resolution
form.

1.5 Bids by partnerships must be executed in the partnership name and signed by a partner,
whose title must appear under the signature.

1.6 All names must be typed or printed below the signature.

1.7  The bid shall contain an acknowledgment of receipt of all Addenda.

1.8 If a Bidder wishes to withdraw their bid prior to the opening of bids, they shall state
their purpose in writing to the Owner before the time fixed for the opening, and when
reached it shall be handed to them unread.

1.9  After the opening of bids, no Bidder may withdraw their bid for a period of 60 days.

PART 2 EXAMINATION OF CONTRACT DOCUMENTS AND SITE

2.1 Before submitting a bid, each Bidder must

A.  Examine the Contract Documents thoroughly.

B.  Visit the site to familiarize themselves with local conditions that may in any

manner affect cost, progress, or performance of the work.

C. Familiarize themselves with Federal, State, and local laws, ordinances, rules, and

regulations that may in any manner affect cost, progress, or performance of the
work.

D.  Study and carefully correlate Bidder's observations with the Contract Documents.

BD. 1



2.2

2.3

2.4

2.5

Reference is made to the Specific Project Requirements for the identification of any
reports of investigations and tests of subsurface and latent physical conditions at the site
or otherwise affecting cost, progress or performance of the work which have been relied
upon by the Engineer in preparing the drawings and specifications. Owner will make
copies of such reports available to any Bidder requesting them if not made available
with the bid documents. These reports are not guaranteed as to accuracy or
completeness; nor are they part of the Contract Documents. Before submitting their bid
each Bidder will, at their own expense, make such additional investigations and tests as
the Bidder may deem necessary to determine their bid for performance of the work in
accordance with the time, price and other terms and conditions of the Contract
Documents.

Upon request, the Owner will provide each Bidder access to the site to conduct such
reasonable investigations and tests as each Bidder deems necessary for submission for
their bid.

The lands upon which the work is to be performed, rights-of-way for access thereto, and
other lands designated for use by Bidder in performing the work are identified on the
Drawings.

The submission of a bid will constitute an incontrovertible representation by the Bidder
that they have complied with every requirement of this section and that the Contract
Documents are sufficient in scope and detail to indicate and convey understanding of all
terms and conditions for performance of the work.

PART 3 ESTIMATED QUANTITIES

3.1

3.2

3.3

3.4

In Unit Price Contracts, the quantities of the work itemized in the bid are approximate
only and the bidders are hereby notified that the estimated quantities made by the
Engineer are merely for the guidance of the Owner in comparing on a uniform basis all
bids received for the work.

The contract quantities, where itemized, are based on plan horizontal and vertical
dimensions unless otherwise specified. It is the Contractor's responsibility to verify and
determine actual quantities of materials such as pipe, pavement, subgrade, etc. in their
ordering materials.

Payments, except for lump sum contracts and except for lump sum items in unit price
contracts, will be made to the Contractor only for the actual quantities of work
performed or materials furnished in accordance with the plans and specifications.

The successful Bidder will be required to furnish the Owner with a complete breakdown

of the lump sum bid items, to the satisfaction of the Engineer/Architect, before signing
the Contract documents.
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PART 4 CONTRACTOR'S QUALIFICATION

4.1

4.2

4.3

4.4

4.5

Bidder shall provide detailed information relating to similar projects completed within
the past 5 years which demonstrates the bidder’s capability, responsibility, experience,
skill, and financial standing to undertake this type of project and shall include a list of
all projects currently under construction including status and contact person.

Bidder shall own, have rental or lease agreements for, or otherwise have readily
available any and all equipment and tools necessary for proper execution of the work.
The Owner reserves the right to request lists of equipment or tools available for the
project including sources.

Bidder shall provide pertinent information to the Owner relative to any pending suits or
outstanding liens. If no information is provided by the Bidder, the Owner shall assume
that any such suits or liens do not exist.

The Owner may require similar information on any or all subcontractors proposed by
the Bidder.

Bids of corporations not chartered in the state in which the work will take place must be
accompanied by proper certification that the corporation is authorized to do business in
that state.

PART 5 SUBCONTRACTORS

5.1

5.2

5.3

5.4

The Bidder shall state on the appropriate bid form the names of all Subcontractors, Sub
Consultants and other professional service providers proposed and the items of work
they are to be assigned. All work not assigned to a Subcontractor shall be assumed by
the Owner to be performed by the Bidder.

The Owner reserves the right to approve all subcontractors proposed by the Bidder. If
the Owner, after due investigation, rejects the use of a proposed subcontractor, the
apparent successful Bidder may either submit an acceptable substitution without
increase in bid price or decline substitution and withdraw their bid without sacrificing
their bid security. Any listed subcontractor to whom the Owner does not make written
objection prior to award of contract, shall be deemed acceptable to the Owner.

Requests for changes of Subcontractor by the Bidder after the award shall be subject to
the Owner's approval and shall not change the contract bid prices.

No contractor shall be required to employ any Subcontractor, person or organization
against whom they have reasonable objection.

PART 6 BID REVIEW BY OWNER

6.1

The Owner reserves the right to reject any and all bids, to waive as an informality any
and all irregularities, and to disregard all nonconforming, nonresponsive or conditional
bids.
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6.2

6.3

6.4

6.5

6.6

6.7

All extensions and totals of unit prices and quantities submitted as part of the bid shall
be considered informal until verified by the Owner. All bids must be made on the
forms contained herein and the bid prices must be written therein, in figures only. Unit
prices shall be separately written for "Unit Price Labor," "Unit Price Material," and
"Total Unit Price" for each item listed. Should an error in addition and/or multiplication
be determined while checking the Contractor's math and verifying their total bid, the
"Unit Price Labor" and the "Unit Price Material” figures shall govern in determining the
correct "Total Unit Price" and the correct "ltem Total.”

Each bidder must bid on all Items, Alternates, Deductions, and Additions contained in
the Bidding Forms. All bids not in conformity with this notice may be considered non-
responsive and may be rejected.

More than one bid for the same work from an individual or entity under the same of
different names will not be considered. Reasonable grounds for believing that any
bidder has an interest in more than one bid for the work may be cause for
disqualification of that bidder and the rejection of all bids in which the bidder has an
interest. A subcontractor or supplier is not a bidder, and may submit prices to multiple
bidders.

In evaluating bids, the Owner may consider:

A. The qualifications and experience of the Bidder, proposed subcontractors, and
principal material suppliers as outlined in the plans and specifications.

Financial ability and soundness of the Bidder and proposed subcontractors.
Completeness of all bid forms and bid requirements.

Alternates and unit prices requested in the Bid Forms.

Unit prices or schedules of values that are or appear to be unbalanced.
Previous contractual experience with the Owner.

Whether or not the bid package complies with the prescribed requirements.

I © " mO O W

The proposed completion date, if applicable.

I.  Any other matter allowed by law or local ordinance or resolution.

Owner may conduct further investigations as they deem necessary to assist in the
evaluation of any bid and to establish the responsibility, qualifications, and financial
ability of the Bidder, proposed Subcontractors, and other persons and organizations to
do the work in accordance with the Contract Documents to Owner's satisfaction within
the prescribed time.

Owner reserves the right to reject the bid of any Bidder who does not pass any such
evaluation to Owner's satisfaction.
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6.8

The Contract award shall be based on the lowest and best bid or lowest responsive and
responsible bid (as applicable for the public contracting agency receiving bids) for the
base bid and selected alternate items (if any) for this project.

PART 7 BID SECURITY

7.1

7.2

7.3

7.4

Each bid must be accompanied by a certified or cashier's check in the amount of 10% of
the amount bid, an irrevocable letter of credit in the amount of 10% of the amount bid
or an original bond in the amount of 100% of the amount bid per ORC 153.54 and
153.571. The certified or cashier's check, or irrevocable letter of credit shall be from a
financial institution authorized to transact business in the State of Ohio and acceptable
to the Owner. The bond shall be underwritten by a Surety Company authorized to
transact business in the State of Ohio having an Ohio agent and listed on the most
current Department of the Treasury Circular 570, "Surety Companies Acceptable on
Federal Bonds." The bond shall be a "Bid Guarantee and Contract Bond" ("rollover
bond") per O.R.C. sections 153.54 and 153.571 submitted for the full amount of the bid
including all alternates, if any.

If bid security is made by bond, the Bidder and their Surety shall sign the Supplemental
Bond Acknowledgement form and submit with their bid.

The certified or cashier's check, irrevocable letter of credit, or bond shall be made
payable to the Owner and shall serve as a guarantee that in the event the bid is accepted
and a contract is awarded to the successful Bidder, the contract will be executed by the
bidder including any certifications, certificates or additional bonds required by the
contract.

Failure on the part of the successful Bidder to execute the contract documents will cause
the certified or cashier's check, irrevocable letter of credit, or bond to be forfeited to the
Owner as damages.

A. If the Owner awards the contract without rebidding, the Bidder (and the Surety on
their bond if a bond was submitted) shall be liable to the Owner for a penal sum
not to exceed the difference between the low bid and the next lowest bidder or
10% of the amount of the bid, whichever is less.

B. If the Owner does not award the Contract to the next lowest Bidder, but resubmits
the project for bidding; the Bidder (and the Surety on their bond if a bond was
submitted) shall be liable to the Owner for a penal sum not to exceed the costs in
connection with the resubmission of bids or 10% of the amount of the bid,
whichever is less.

Checks or letters of credit for bid security of all bidders will be returned in the manner
and timeframe stipulated in the Ohio Revised Code.
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PART 8 CONTRACT BOND

8.1

8.2

8.3

8.4

As security for faithful performance and payment of all obligations under the Contract,
the Owner shall require and the successful Bidder shall furnish either:

A. If submitted as Bid Security at time of bid: "Bid Guarantee and Contract Bond"
(AKA "rollover bond") per O.R.C. sections 153.54 and 153.571.

B. Ifa cashier’s check or irrevocable letter of credit is submitted as Bid Security at
time of bid: Contract Bond per Ohio Revised Code Sections 153.54 and 153.57,
in the amount of 100% of the Contract Price. The Contractor and their Surety
shall sign the Supplemental Bond Acknowledgement form and submit with the
Contract forms

The bond shall be underwritten by a Surety Company authorized to transact business in
the State of Ohio having an Ohio agent and listed on the most current Department of the
Treasury Circular 570, "Surety Companies Acceptable on Federal Bonds."

The contract bond shall cover correction of the work for the period stated in the
specifications and the correction period shall start upon Final Acceptance of the entire
project and final payment by the Owner.

Nothing in the performance of the Engineer's service to the Owner in connection with
this project shall in any way imply any undertaking for the benefit of the successful
Bidder, its subcontractor(s), or the surety of any of them.

PART 9 AWARD AND EXECUTION OF CONTRACT

9.1

9.2

9.3

9.4

After the Owner's legislative body awards the project, the successful bidder will receive
the unsigned contract documents. Within 10 days after their receipt, the successful
Bidder shall sign and deliver to the Owner said contract documents including any
certifications, certificates, or additional bonds required by the contract.

The Owner shall execute the Contract within 60 days after the day of the bid opening.
When necessary and by mutual consent between the Owner and the Successful Bidder,
this 60-day period may be extended.

The date of the Owner's signature on the Contract Agreement shall be the effective
contract date.

The Owner shall execute and deliver to the successful Bidder one set of fully executed
contract documents.

PART 10 INSURANCE

10.1

Verification of limits for public liability, property damage, automobile, Worker's
Compensation, or any other insurance required by the provisions of this Contract must
be submitted to the Owner prior to execution of the Contract.
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10.2

10.3

10.4

10.5

All insurance shall be endorsed so that it cannot be cancelled for non-payment of
premium for 10 days or cancelled or non-renewed for any other reason in less than 30
days after a written notice of such proposed action by the insurer is given to the Owner.
The cancellation clause on the Certificate(s) of Insurance shall read as specified in the
Supplementary Conditions and failure to submit an insurance certificate and/or policy
endorsement verifying same shall be reason for the Owner to consider the Contractor
non-responsive in complying with the requirements for contract execution and may be
cause for forfeiture of the Bid Security to Owner.

The Insurer’s affording coverage shall be authorized to transact business in the State of
Ohio and be listed on the most current Ohio Department of Insurance list of Ohio
Licensed Companies.

The Contractor’s Liability Insurance policy(s) shall be endorsed such that limits are on
a Per Project basis.

The Contractor shall also provide an Owner's and Contractor's Protective Policy.

PART 11 NON-COLLUSION AFFIDAVIT

111

11.2

Collusion between bidders will be cause for rejection of affected bids and may be cause
for rejection of all bids. Multiple bids submitted by one bidder under the same name or
different names, whether as an individual, firm, partnership, corporation, profit or non-
profit, affiliate, or association will be cause for rejection of bids. A subcontractor is not
a bidder, and may submit prices to multiple bidders.

All bidders shall submit an affidavit that their bid is genuine and not collusive or sham;
that such bidder has not colluded, conspired, connived, or agreed, directly or indirectly,
with any bidder or person, to put in a sham bid, or that such other bidder or person
shall refrain from bidding; that such bidder has not in any manner, directly or
indirectly sought by agreement or collusion, or communication or conference, with any
person, to fix the bid price of affiant or any other bidder, or to fix any overhead, profit
or cost element of said bid price, or of that of any other bidder, or to secure any
advantage against the Owner or any person or persons interested in the proposed
contract; that such bidder is the only party (or parties) who has an interest with the
bidder in the profits of any contract which may result from the herein contained
proposal; that no individual affiliated with the Owner, including but not limited to the
head of any department, any employee, or any other official or officer of the Owner, is
or will be directly or indirectly interested in this bid, and/or the profits from this bid if
successful; that no individual affiliated with the Owner, including but not limited to the
head of any department, any employee, or any other official or officer of the Owner,
has or will receive anything of value as a result of the submission of this bid or its
award; that no individual affiliated with the Owner, including but not limited to the
head of any department, any employee, or any other official or officer of the Owner,
has been solicited to provide assistance and/or provided assistance to the bidder which
might give the bidder a competitive advantage or circumvent the competitive bidding
process; and that all statements contained in said proposal are true; and further, that
such bidder has not, directly or indirectly submitted this bid, or the contents thereof, or
divulged information or data relative thereto to any association or to any member or
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agent thereof.

11.3  Each bid must be accompanied by a completed Noncollusion Affidavit provided within
the contract documents.

11.4  Where there is reason to believe collusion or combination among bidders exists, the
Owner reserves the right to reject the bid of those concerned.

PART 12 DELINQUENT PERSONAL PROPERTY STATEMENT

12.1  Included with the contract documents is a Delinquent Personal Property Statement to be
filled out by the successful Bidder.

12.2  The statement shall be sent to both the County Auditor and the County Treasurer. A
signed copy shall remain in the contract documents as well.

PART 13 ORIGINAL DOCUMENTS

13.1  All bid forms, contract forms, bonds and any other bid documents or contract
documents requiring signatures shall be submitted with original signatures. No photo
copies or faxed copies of signed documents shall be accepted.

PART 14 ADDENDA

141 The bidder shall be responsible to obtain Addenda from the web at
https://bids.ctconsultants.com .

END OF SECTION 10/31/23
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The bid forms are not available online. The bid
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and specifications at the location indicated in the
Advertisement for Bids/Public Notice to Bidders.
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CONTRACT FORMS
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NOTICE OF AWARD

TO:  «ContractName»
«ContractAddr»
«ContractCity», «ContractState» «ContractZip»

PROJECT: «TitleCaps»

You are notified that your Bid which was opened on «Bidopening» has been accepted for
items in the amount of «ContractDollars» at the unit bid prices as reflected in the bid tabulation
contained herein for the (fill in awarded parts, i.e. for Base Bid and Alternate C, ......... or delete).

You are required by the Instructions to Bidders to execute the Agreement and furnish the
required Bonds, Certificates of Insurance, and other documents within 10 calendar days from the date
of receipt of this Notice.

Failure to comply with these conditions within the time specified will entitle Owner to consider
your Bid in default, to annul this Notice and to declare your Bid Security forfeited.

The Owner will return to you one (1) fully signed set of the contract documents.

«OwnerCaps»

«OwnerCEOFirst» «OwnerCEOLast», «OwnerCEOTitle»

Date

ACKNOWLEDGMENT

«ContractCAPName»

DO NOT SIGN THIS PAGE. FOR REFERENCE ONLY. OWNER
WILL SEND SIGNED COPY.

«ContractFirst» «ContractLast», «ContractTitle»

Date
CF.1



CONTRACT

FOR «TitleCaps»
THIS CONTRACT, made and entered into at «OwnerCity», «OwnerState», this day
of , 20 , by and between the «OwnerMuni» (“OWNER?”),

«OwnerState» and «ContractName» (“CONTRACTOR?”).

WITNESSETH: That the said CONTRACTOR has agreed and by this presents does agree
with the OWNER for the consideration hereinafter mentioned and contained, and under penalty
expressed in a bond given with these presents, and herein contained or hereunto annexed, to furnish
at its own cost and expense, all the necessary tools, equipment, materials, labor, and tests in an
expeditious, substantial and workmanlike manner, the equipment and appurtenances herein
contemplated, commencing work within 20 days from the date of the Notice to Proceed and
executing the work within the time and in the manner specified and in conformity with the
requirements set forth in this Contract.

The following form essential parts of the Contract (may vary with project).

Advertisement for Bids/Public Notice to Bidders
Instruction to Bidders

Bid Forms and Proposal

Contract Forms and Exhibits

Contract Bond — ORC 153.571 or ORC 153.57
Contract Provisions

General Conditions

Supplementary Conditions

Specifications

Specific Project Requirements

Prevailing Wage Rate Schedule

Contract Drawings; if any.

Addenda; if any.

el
LCRESee~NoarwNE

The CONTRACTOR agrees and understands that the work on this contract shall be subject to
the acceptance of the OWNER based upon and in accordance with the contract specifications and
contract plans and drawings on file in the office of the OWNER.

The CONTRACTOR agrees that each individual employed by the CONTRACTOR or any
Subcontractor and engaged in work on the project under this contract shall be paid by prevailing
wage established by the Department of Industrial Relations of the State of Ohio or the U.S.
Department of Labor (Davis-Bacon Act) as detailed in the section titled "Wage Rates." This shall
occur regardless of any contractual relationship which may be said to exist between the Contractor or
any Subcontractor and such individual. (if a School District, delete this paragraph)

The CONTRACTOR shall proceed with the said work in a prompt and diligent manner and
shall do the several parts thereof. Further the CONTRACTOR shall complete the whole of said
work in accordance with the specifications and contract drawings to the satisfaction of the OWNER
on or before the time stated, and in default of completion within the time as fixed, the
CONTRACTOR shall pay to the OWNER as liquidated damages, an amount equal to «Liquidated»,
for each and every day (Sundays and legal holidays excepted) the completion of the work may be
delayed beyond the date fixed in the manner and as stipulated.
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It is hereby mutually agreed that the OWNER is to pay and the CONTRACTOR is to
receive, as full compensation for furnishing all materials and labor in building, constructing and
testing and in all respect completing the herein described work and appurtenances in the manner and
under the conditions herein specified, the prices stipulated in the proposal herein contained or hereto
annexed and the total contract sum is «ContractDollars».

This Contract shall be in full force and effect from the date of execution by the OWNER and
CONTRACTOR.

IN WITNESS WHEREOF: The OWNER and CONTRACTOR hereunto affixed their
signature the day and year first mentioned above.

«ContractCAPName»

«ContractFirst» «ContractLast», «ContractTitle»

«OwnerCaps»

«OwnerCEOFirst» «OwnerCEOLast», «OwnerCEQOTitle»

| hereby certify that funds in the amount of «ContractAmtwords» Dollars
(«ContractDollars») necessary for the foregoing Contract have been appropriated and are in the
Treasury, or are in the process of collection, or are available through grants and/or loans from other
funding sources.

«OwnerFiscalFirst» «OwnerFiscalLast», «OwnerFiscal Title»

APPROVED AS TO FORM:

«OwnerLegalName», «OwnerLegal Title»
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THE CONTRACTOR SHALL FURNISH THE FOLLOWING ITEMS
WITHIN 10 DAYS OF NOTIFICATION OF AWARD:

A) CERTIFICATE OF INSURANCE FOR
CONTRACTOR'S PUBLIC LIABILITY INSURANCE POLICY
AND AUTOMOTIVE INSURANCE POLICY

B) CERTIFICATE OF INSURANCE FOR
OWNER'S AND CONTRACTOR'S PROTECTIVE POLICY
Owner Named as Insured

C) CERTIFICATE OF WORKER'S COMPENSATION

D) CONTRACT BOND THAT COMPLIES WITH ORC 153.54 AND 153.57

* D above is not required if a bond complying with ORC 153.54 and 153.571 (rollover bond) was
submitted at time of bid.
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DELINQUENT PERSONAL PROPERTY STATEMENT

STATE OF )
) SS
COUNTY OF )

«ContractName», having been awarded a contract by the «OwnerMuni», «OwnerState»,
hereby affirms under oath, pursuant to Ohio Revised Code Section 5719.042, that at the time the bid
was submitted, my company was / was not (CIRCLE ONE) charged with delinquent personal
property taxes on the General Tax List of Personal Property for «OwnerCounty» County, Ohio.

If such charge for delinquent personal property tax exists on the General Tax List of Personal
Property for «OwnerCounty» County, Ohio, the amount of such due and unpaid delinquent taxes,
including due and unpaid penalties and interest shall be set forth below.

A copy of this statement shall be transmitted by the Taxing District's Fiscal Officer to the
County Treasurer within thirty days of the date it is submitted. A copy of this statement shall also be
incorporated into the Contract made between «OwnerMuni», «OwnerState», and «ContractName»,
and no payment shall be made with respect to any Contract unless such statement has been so
incorporated as a part thereof.

Delinquent Personal Property Tax ~ $

Penalties $
Interest $
«ContractCAPName»

«ContractFirst» «ContractLast», «ContractTitle»

Subscribed and sworn to before me this ______ day of , 20

Notary Public

My Commission Expires:
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AFFIDAVIT
OF COMPLIANCE WITH OHIO REVISED CODE SECTION 3517.13

STATE OF )
) SS
COUNTY OF )
being duly sworn deposes and states as
follows:
1. | am duly authorized to make the statements contained herein on behalf of

(“the Contracting Party”).

2. The Contracting Party is a/an (select one):

] Individual, partnership, or other unincorporated business association (including
without limitation, a professional association organized under Ohio Revised Code

Chapter 1787), estate, or trust

] Corporation organized and existing under the laws of the State of

1 Labor organization

3. | hereby affirm that the Contracting Party and each of the individuals specified in R.C.
3517.13(1) (with respect to non-corporate entities and labor organizations) or R.C. 3517.13(J)
(with respect to corporations) are in full compliance with the political contribution limitations

set forth in R.C. 3517.13(1) and (J), as applicable.

4. | understand that a false representation on this certification will incur penalties pursuant to
3517.992(R).

Affiant further sayeth naught.

By:

Title:

SWORN TO BEFORE ME and subscribed in my presence this day of

, 20

Notary Public

My commission expires:
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ESCROW AGREEMENT FOR CONTRACTOR'S RETAINAGE

In accordance with a certain Contract between the «OwnerMuni», «OwnerState», (hereinafter
referred to as "the Owner") and «ContractName», (hereinafter referred to as "the Contractor"), an
Escrow Agent is hereby appointed to hold funds arising out of the Owner's agreement to pay
retainage into an escrow fund, said Agent to be:

All retained funds will be placed with the above Escrow Agent from the date your Contract is certified
as being 50% complete pursuant to Sections 153.13, and 153.14 and 153.63 Ohio Revised Code.

During the time the aforementioned retained funds are in the custody of the Escrow Agent, the Escrow
Agent has authority to invest the escrow funds in the classes of securities listed below which, in the
judgment of the Escrow Agent, allow for the least risk to capital preservation and provide for a
reasonable income. The income from investment of the escrowed funds shall be accumulated in the
escrow account.

@) Obligation issued or guaranteed as to interest and principal by the government of the
United States, or obligations of the State of Ohio or any political subdivision thereof;

(b) Obligations including certificates of deposit of any national bank located in this State
and/or any bank as defined by Section 1101.01, O.R.C,;

(©) Repurchase agreements fully secured by obligations of any kind specified in clauses
(a) and (b) above; or

(d) Interest in any money market fund or trust, the investments of which are generally
restricted to obligations of any of the kind specified in clauses (a) through (c) above.

The Escrow Agent shall hold the escrowed principal and interest until receipt of notice from the
Owner, or until receipt of an Arbitration Order or an Order of the Court of Claims, or other appropriate
courts, specifying the amount of the escrowed principal to be released and the person to whom it is to
be released. Upon receipt of such a request or order, the Escrow Agent shall, within 30 days, pay such
amount of principal and interest earned on the retainage to the Contractor less the Escrow Agent's fee.

It is understood that the Escrow Agent shall have no duties, obligations, or liabilities hereunder other
than to hold and invest said funds and to deliver them in accordance with the provisions hereof.

«ContractCAPName»

«ContractFirst» «ContractLast», «ContractTitle»

«OwnerCaps»

«OwnerFiscalFirst» «OwnerFiscalLast», «OwnerFiscal Title»
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ESCROW WAIVER

In accordance with a certain Contract between the «OwnerMuni», «OwnerState»,
(hereinafter referred to as "the Owner") and «ContractName», (hereinafter referred to as "the
Contractor") it is mutually agreed by and between the parties hereto that because of the short-term
duration of the within contract, no escrow account will be established pursuant to Sections 153.13,
153.14 and 153.63 of the Ohio Revised Code nor shall any interest be paid on any retainage.

«ContractCAPName»

«ContractFirst» «ContractLast», «ContractTitle»

«OwnerCaps»

«OwnerFiscalFirst» «OwnerFiscalLast», «OwnerFiscal Title»
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NOTICE TO PROCEED

Project: «Title»

Owner:  «OwnerMuni»
«OwnerAddr»
«OwnerCity», «OwnerState» «OwnerZip»

To: «ContractName»
«ContractAddr»
«ContractCity», «ContractState» «ContractZip»

Date:

You are hereby notified to commence work in accordance with the Contract. All work shall be
completed by «Completion_Date».

«OwnerCaps»

«OwnerCEOFirst» «OwnerCEOLast», «OwnerCEOTitle»

REV. 01/25/23
CF.9



THE OWNER OR THEIR AUTHORIZED REPRESENTATIVE SHALL INSERT THE
FOLLOWING CONTRACT DOCUMENTATION IN THE EXECUTED CONTRACT:

A) FINDINGS FOR RECOVERY - ORC 9.24
(http://ffr.ohicauditor.gov/ )

Bl) CHECK FOR DEBARRED CONTRACTORS IN THE STATE OF OHIO
(https://www.sos.state.oh.us/records/debarred-contractors/ )

B2) CHECK FEDERAL SAM (System for Award Management) for
FEDERAL FUNDING (including sub-contractors), (if applicable)
(https://www.sam.gov/SAM/ )

C) NOTIFICATION OF SURETY AND AGENT OF CONSTRUCTION
CONTRACT AWARD - ORC 9.32 (if applicable)

D) NOTIFICATION TO UTILITY COMPANIES OF COMMENCEMENT
OF CONTRACT EXECUTION — ORC 153.64 (if applicable)

REV. 01/21

N.1


http://ffr.ohioauditor.gov/
https://www.sos.state.oh.us/records/debarred-contractors/
https://www.sam.gov/SAM/
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This document has important legal consequences; consultation with an attorney is encouraged with respect to its
use or modification. This document should be adapted to the particular circumstances of the contemplated Project
and the controlling Laws and Regulations.
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ARTICLE 1 - DEFINITIONS AND TERMINOLOGY

1.01 Defined Terms

A. Wherever used in the Bidding Requirements or Contract Documents and printed with initial
capital letters, the terms listed below will have the meanings indicated which are applicable to
both the singular and plural thereof. In addition to terms specifically defined, terms with initial
capital letters in the Contract Documents include references to identified articles and paragraphs,
and the titles of other documents or forms.

1.

10.

11.

Addenda—Written or graphic instruments issued prior to the opening of Bids which clarify,
correct, or change the Bidding Requirements or the proposed Contract Documents.

Agreement—The written instrument which is evidence of the agreement between Owner and
Contractor covering the Work.

Application for Payment—The form acceptable to Engineer which is to be used by
Contractor during the course of the Work in requesting progress or final payments and which
is to be accompanied by such supporting documentation as is required by the Contract
Documents.

Asbestos—Any material that contains more than one percent asbestos and is friable or is
releasing asbestos fibers into the air above current action levels established by the United
States Occupational Safety and Health Administration.

Bid—The offer or proposal of a Bidder submitted on the prescribed form setting forth the
prices for the Work to be performed.

Bidder—The individual or entity who submits a Bid directly to Owner.

Bidding Documents—The Bidding Requirements and the proposed Contract Documents
(including all Addenda).

Bidding Requirements—The advertisement or invitation to bid, Instructions to Bidders, Bid
security of acceptable form, if any, and the Bid Form with any supplements.

Change Order—A document recommended by Engineer which is signed by Contractor and
Owner and authorizes an addition, deletion, or revision in the Work or an adjustment in the
Contract Price or the Contract Times, issued on or after the Effective Date of the Agreement.

Claim—A demand or assertion by Owner or Contractor seeking an adjustment of Contract
Price or Contract Times, or both, or other relief with respect to the terms of the Contract. A
demand for money or services by a third party is not a Claim.

Contract—The entire and integrated written agreement between the Owner and Contractor
concerning the Work. The Contract supersedes prior negotiations, representations, or
agreements, whether written or oral.
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12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

Contract Documents—Those items so designated in the Agreement. Only printed or hard
copies of the items listed in the Agreement are Contract Documents. Approved Shop
Drawings, other Contractor submittals, and the reports and drawings of subsurface and
physical conditions are not Contract Documents.

Contract Price—The moneys payable by Owner to Contractor for completion of the Work in
accordance with the Contract Documents as stated in the Agreement (subject to the
provisions of Paragraph 11.03 in the case of Unit Price Work).

Contract Times—The number of days or the dates stated in the Agreement to: (i) achieve
Milestones, if any; (ii) achieve Substantial Completion; and (iii) complete the Work so that it
is ready for final payment as evidenced by Engineer’s written recommendation of final
payment.

Contractor—The individual or entity with whom Owner has entered into the Agreement.
Cost of the Work—See Paragraph 11.01 for definition.

Drawings—That part of the Contract Documents prepared or approved by Engineer which
graphically shows the scope, extent, and character of the Work to be performed by
Contractor. Shop Drawings and other Contractor submittals are not Drawings as so defined.

Effective Date of the Agreement—The date indicated in the Agreement on which it becomes
effective, but if no such date is indicated, it means the date on which the Agreement is signed
and delivered by the last of the two parties to sign and deliver.

Engineer—The individual or entity named as such in the Agreement.

Field Order—A written order issued by Engineer which requires minor changes in the Work
but which does not involve a change in the Contract Price or the Contract Times.

General Requirements—Sections of Division 1 of the Specifications.

Hazardous Environmental Condition—The presence at the Site of Asbestos, PCBs,
Petroleum, Hazardous Waste, or Radioactive Material in such quantities or circumstances
that may present a substantial danger to persons or property exposed thereto.

Hazardous Waste—The term Hazardous Waste shall have the meaning provided in Section
1004 of the Solid Waste Disposal Act (42 USC Section 6903) as amended from time to time.

Laws and Regulations; Laws or Regulations—Any and all applicable laws, rules, regulations,
ordinances, codes, and orders of any and all governmental bodies, agencies, authorities, and
courts having jurisdiction.

Liens—Charges, security interests, or encumbrances upon Project funds, real property, or
personal property.

Milestone—A principal event specified in the Contract Documents relating to an intermediate
completion date or time prior to Substantial Completion of all the Work.
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27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

Notice of Award—The written notice by Owner to the Successful Bidder stating that upon
timely compliance by the Successful Bidder with the conditions precedent listed therein,
Owner will sign and deliver the Agreement.

Notice to Proceed—A written notice given by Owner to Contractor fixing the date on which
the Contract Times will commence to run and on which Contractor shall start to perform the
Work under the Contract Documents.

Owner—The individual or entity with whom Contractor has entered into the Agreement and
for whom the Work is to be performed.

PCBs—Polychlorinated biphenyls.

Petroleum—Petroleum, including crude oil or any fraction thereof which is liquid at standard
conditions of temperature and pressure (60 degrees Fahrenheit and 14.7 pounds per square
inch absolute), such as oil, petroleum, fuel oil, oil sludge, oil refuse, gasoline, kerosene, and
oil mixed with other non-Hazardous Waste and crude oils.

Progress Schedule—A schedule, prepared and maintained by Contractor, describing the
sequence and duration of the activities comprising the Contractor’s plan to accomplish the
Work within the Contract Times.

Project—The total construction of which the Work to be performed under the Contract
Documents may be the whole, or a part.

Project Manual—The bound documentary information prepared for bidding and constructing
the Work. A listing of the contents of the Project Manual, which may be bound in one or
more volumes, is contained in the table(s) of contents.

Radioactive Material—Source, special nuclear, or byproduct material as defined by the
Atomic Energy Act of 1954 (42 USC Section 2011 et seq.) as amended from time to time.

Resident Project Representative—The authorized representative of Engineer who may be
assigned to the Site or any part thereof.

Samples—Physical examples of materials, equipment, or workmanship that are
representative of some portion of the Work and which establish the standards by which such
portion of the Work will be judged.

Schedule of Submittals—A schedule, prepared and maintained by Contractor, of required
submittals and the time requirements to support scheduled performance of related
construction activities.

Schedule of Values—A schedule, prepared and maintained by Contractor, allocating portions
of the Contract Price to various portions of the Work and used as the basis for reviewing
Contractor’s Applications for Payment.
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10

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

S1.

Shop Drawings—All drawings, diagrams, illustrations, schedules, and other data or
information which are specifically prepared or assembled by or for Contractor and submitted
by Contractor to illustrate some portion of the Work.

Site—Lands or areas indicated in the Contract Documents as being furnished by Owner upon
which the Work is to be performed, including rights-of-way and easements for access
thereto, and such other lands furnished by Owner which are designated for the use of
Contractor.

Specifications—That part of the Contract Documents consisting of written requirements for
materials, equipment, systems, standards and workmanship as applied to the Work, and
certain administrative requirements and procedural matters applicable thereto.

Subcontractor—An individual or entity having a direct contract with Contractor or with any
other Subcontractor for the performance of a part of the Work at the Site.

Substantial Completion—The time at which the Work (or a specified part thereof) has
progressed to the point where, in the opinion of Engineer, the Work (or a specified part
thereof) is sufficiently complete, in accordance with the Contract Documents, so that the
Work (or a specified part thereof) can be utilized for the purposes for which it is intended.
The terms “substantially complete” and ““substantially completed” as applied to all or part of
the Work refer to Substantial Completion thereof.

Successful Bidder—The Bidder submitting a responsive Bid to whom Owner makes an
award.

Supplementary Conditions—That part of the Contract Documents which amends or
supplements these General Conditions.

Supplier—A manufacturer, fabricator, supplier, distributor, materialman, or vendor having a
direct contract with Contractor or with any Subcontractor to furnish materials or equipment
to be incorporated in the Work by Contractor or Subcontractor.

Underground Facilities—All underground pipelines, conduits, ducts, cables, wires,
manbholes, vaults, tanks, tunnels, or other such facilities or attachments, and any encasements
containing such facilities, including those that convey electricity, gases, steam, liquid
petroleum products, telephone or other communications, cable television, water, wastewater,
storm water, other liquids or chemicals, or traffic or other control systems.

Unit Price Work—Work to be paid for on the basis of unit prices.

Work—The entire construction or the various separately identifiable parts thereof required to
be provided under the Contract Documents. Work includes and is the result of performing or
providing all labor, services, and documentation necessary to produce such construction, and
furnishing, installing, and incorporating all materials and equipment into such construction,
all as required by the Contract Documents.

Work Change Directive—A written statement to Contractor issued on or after the Effective
Date of the Agreement and signed by Owner and recommended by Engineer ordering an
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addition, deletion, or revision in the Work, or responding to differing or unforeseen
subsurface or physical conditions under which the Work is to be performed or to
emergencies. A Work Change Directive will not change the Contract Price or the Contract
Times but is evidence that the parties expect that the change ordered or documented by a
Work Change Directive will be incorporated in a subsequently issued Change Order
following negotiations by the parties as to its effect, if any, on the Contract Price or Contract
Times.

1.02  Terminology

A. The words and terms discussed in Paragraph 1.02.B through F are not defined but, when used in
the Bidding Requirements or Contract Documents, have the indicated meaning.

B. Intent of Certain Terms or Adjectives:

1.

The Contract Documents include the terms “as allowed,” “as approved,” “as ordered,” “as
directed” or terms of like effect or import to authorize an exercise of professional judgment
by Engineer. In addition, the adjectives “reasonable,” “suitable,” “acceptable,” “proper,”
“satisfactory,” or adjectives of like effect or import are used to describe an action or
determination of Engineer as to the Work. It is intended that such exercise of professional
judgment, action, or determination will be solely to evaluate, in general, the Work for
compliance with the information in the Contract Documents and with the design concept of
the Project as a functioning whole as shown or indicated in the Contract Documents (unless
there is a specific statement indicating otherwise). The use of any such term or adjective is
not intended to and shall not be effective to assign to Engineer any duty or authority to
supervise or direct the performance of the Work, or any duty or authority to undertake
responsibility contrary to the provisions of Paragraph 9.09 or any other provision of the
Contract Documents.

9% ¢ 29 <6

C. Day:

1.

The word “day” means a calendar day of 24 hours measured from midnight to the next
midnight.

D. Defective:

L.

The word “defective,” when modifying the word “Work,” refers to Work that is
unsatisfactory, faulty, or deficient in that it:

a. does not conform to the Contract Documents; or

b. does not meet the requirements of any applicable inspection, reference standard, test, or
approval referred to in the Contract Documents; or

c. has been damaged prior to Engineer’s recommendation of final payment (unless
responsibility for the protection thereof has been assumed by Owner at Substantial
Completion in accordance with Paragraph 14.04 or 14.05).

E. Furnish, Install, Perform, Provide:
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1. The word “furnish,” when used in connection with services, materials, or equipment, shall
mean to supply and deliver said services, materials, or equipment to the Site (or some other
specified location) ready for use or installation and in usable or operable condition.

2. The word “install,” when used in connection with services, materials, or equipment, shall
mean to put into use or place in final position said services, materials, or equipment complete
and ready for intended use.

3. The words “perform” or “provide,” when used in connection with services, materials, or
equipment, shall mean to furnish and install said services, materials, or equipment complete
and ready for intended use.

4. When “furnish,” “install,” “perform,” or “provide” is not used in connection with services,
materials, or equipment in a context clearly requiring an obligation of Contractor, “provide”
is implied.

Unless stated otherwise in the Contract Documents, words or phrases that have a well-known
technical or construction industry or trade meaning are used in the Contract Documents in
accordance with such recognized meaning.

ARTICLE 2 - PRELIMINARY MATTERS

2.01

2.02

2.03

Delivery of Bonds and Evidence of Insurance

A.

When Contractor delivers the executed counterparts of the Agreement to Owner, Contractor shall
also deliver to Owner such bonds as Contractor may be required to furnish.

Evidence of Insurance: Before any Work at the Site is started, Contractor and Owner shall each
deliver to the other, with copies to each additional insured identified in the Supplementary
Conditions, certificates of insurance (and other evidence of insurance which either of them or
any additional insured may reasonably request) which Contractor and Owner respectively are
required to purchase and maintain in accordance with Article 5.

Copies of Documents

A. Owner shall furnish to Contractor up to ten printed or hard copies of the Drawings and Project

Manual. Additional copies will be furnished upon request at the cost of reproduction.

Commencement of Contract Times; Notice to Proceed

A.

The Contract Times will commence to run on the thirtieth day after the Effective Date of the
Agreement or, if a Notice to Proceed is given, on the day indicated in the Notice to Proceed. A
Notice to Proceed may be given at any time within 30 days after the Effective Date of the
Agreement. In no event will the Contract Times commence to run later than the sixtieth day after
the day of Bid opening or the thirtieth day after the Effective Date of the Agreement, whichever
date is earlier.
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2.04  Starting the Work

2.05

2.06

2.07

A.

Contractor shall start to perform the Work on the date when the Contract Times commence to
run. No Work shall be done at the Site prior to the date on which the Contract Times commence
to run.

Before Starting Construction

A.

Preliminary Schedules: Within 10 days after the Effective Date of the Agreement (unless
otherwise specified in the General Requirements), Contractor shall submit to Engineer for timely
review:

1. a preliminary Progress Schedule indicating the times (numbers of days or dates) for starting
and completing the various stages of the Work, including any Milestones specified in the
Contract Documents;

2. apreliminary Schedule of Submittals; and

3. a preliminary Schedule of Values for all of the Work which includes quantities and prices of
items which when added together equal the Contract Price and subdivides the Work into
component parts in sufficient detail to serve as the basis for progress payments during
performance of the Work. Such prices will include an appropriate amount of overhead and
profit applicable to each item of Work.

Preconstruction Conference; Designation of Authorized Representatives

A.

Before any Work at the Site is started, a conference attended by Owner, Contractor, Engineer,
and others as appropriate will be held to establish a working understanding among the parties as
to the Work and to discuss the schedules referred to in Paragraph 2.05.A, procedures for
handling Shop Drawings and other submittals, processing Applications for Payment, and
maintaining required records.

At this conference Owner and Contractor each shall designate, in writing, a specific individual to
act as its authorized representative with respect to the services and responsibilities under the
Contract. Such individuals shall have the authority to transmit instructions, receive information,
render decisions relative to the Contract, and otherwise act on behalf of each respective party.

Initial Acceptance of Schedules

A. At least 10 days before submission of the first Application for Payment a conference attended by

Contractor, Engineer, and others as appropriate will be held to review for acceptability to
Engineer as provided below the schedules submitted in accordance with Paragraph 2.05.A.
Contractor shall have an additional 10 days to make corrections and adjustments and to complete
and resubmit the schedules. No progress payment shall be made to Contractor until acceptable
schedules are submitted to Engineer.

1. The Progress Schedule will be acceptable to Engineer if it provides an orderly progression of
the Work to completion within the Contract Times. Such acceptance will not impose on
Engineer responsibility for the Progress Schedule, for sequencing, scheduling, or progress of
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the Work, nor interfere with or relieve Contractor from Contractor’s full responsibility
therefor.

Contractor’s Schedule of Submittals will be acceptable to Engineer if it provides a workable
arrangement for reviewing and processing the required submittals.

Contractor’s Schedule of Values will be acceptable to Engineer as to form and substance if it
provides a reasonable allocation of the Contract Price to component parts of the Work.

ARTICLE 3 - CONTRACT DOCUMENTS: INTENT, AMENDING, REUSE

3.01

3.02

3.03

Intent

A. The Contract Documents are complementary; what is required by one is as binding as if required
by all.

B. It is the intent of the Contract Documents to describe a functionally complete project (or part
thereof) to be constructed in accordance with the Contract Documents. Any labor,
documentation, services, materials, or equipment that reasonably may be inferred from the
Contract Documents or from prevailing custom or trade usage as being required to produce the
indicated result will be provided whether or not specifically called for, at no additional cost to
Owner.

C. Clarifications and interpretations of the Contract Documents shall be issued by Engineer as
provided in Article 9.

Reference Standards

A. Standards, Specifications, Codes, Laws, and Regulations

1.

2.

Reference to standards, specifications, manuals, or codes of any technical society,
organization, or association, or to Laws or Regulations, whether such reference be specific or
by implication, shall mean the standard, specification, manual, code, or Laws or Regulations
in effect at the time of opening of Bids (or on the Effective Date of the Agreement if there
were no Bids), except as may be otherwise specifically stated in the Contract Documents.

No provision of any such standard, specification, manual, or code, or any instruction of a
Supplier, shall be effective to change the duties or responsibilities of Owner, Contractor, or
Engineer, or any of their subcontractors, consultants, agents, or employees, from those set
forth in the Contract Documents. No such provision or instruction shall be effective to assign
to Owner, Engineer, or any of their officers, directors, members, partners, employees,
agents, consultants, or subcontractors, any duty or authority to supervise or direct the
performance of the Work or any duty or authority to undertake responsibility inconsistent
with the provisions of the Contract Documents.

Reporting and Resolving Discrepancies

A. Reporting Discrepancies:
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1. Contractor’s Review of Contract Documents Before Starting Work: Before undertaking each
part of the Work, Contractor shall carefully study and compare the Contract Documents and
check and verify pertinent figures therein and all applicable field measurements. Contractor
shall promptly report in writing to Engineer any conflict, error, ambiguity, or discrepancy
which Contractor discovers, or has actual knowledge of, and shall obtain a written
interpretation or clarification from Engineer before proceeding with any Work affected
thereby.

2. Contractor’s Review of Contract Documents During Performance of Work: If, during the
performance of the Work, Contractor discovers any conflict, error, ambiguity, or discrepancy
within the Contract Documents, or between the Contract Documents and (a) any applicable
Law or Regulation , (b) any standard, specification, manual, or code, or (c) any instruction of
any Supplier, then Contractor shall promptly report it to Engineer in writing. Contractor shall
not proceed with the Work affected thereby (except in an emergency as required by
Paragraph 6.16.A) until an amendment or supplement to the Contract Documents has been
issued by one of the methods indicated in Paragraph 3.04.

3. Contractor shall not be liable to Owner or Engineer for failure to report any conflict, error,
ambiguity, or discrepancy in the Contract Documents unless Contractor had actual
knowledge thereof.

B. Resolving Discrepancies:

1. Except as may be otherwise specifically stated in the Contract Documents, the provisions of
the Contract Documents shall take precedence in resolving any conflict, error, ambiguity, or
discrepancy between the provisions of the Contract Documents and:

a. the provisions of any standard, specification, manual, or code, or the instruction of any
Supplier (whether or not specifically incorporated by reference in the Contract
Documents); or

b. the provisions of any Laws or Regulations applicable to the performance of the Work
(unless such an interpretation of the provisions of the Contract Documents would result
in violation of such Law or Regulation).

3.04 Amending and Supplementing Contract Documents

A. The Contract Documents may be amended to provide for additions, deletions, and revisions in
the Work or to modify the terms and conditions thereof by either a Change Order or a Work
Change Directive.

B. The requirements of the Contract Documents may be supplemented, and minor variations and
deviations in the Work may be authorized, by one or more of the following ways:

1. A Field Order;

2. Engineer’s approval of a Shop Drawing or Sample (subject to the provisions of Paragraph
6.17.D.3); or
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3.05

3.06

3. Engineer’s written interpretation or clarification.

Reuse of Documents

A.

Contractor and any Subcontractor or Supplier shall not:

1. have or acquire any title to or ownership rights in any of the Drawings, Specifications, or
other documents (or copies of any thereof) prepared by or bearing the seal of Engineer or its
consultants, including electronic media editions; or

2. reuse any such Drawings, Specifications, other documents, or copies thereof on extensions of
the Project or any other project without written consent of Owner and Engineer and specific
written verification or adaptation by Engineer.

The prohibitions of this Paragraph 3.05 will survive final payment, or termination of the
Contract. Nothing herein shall preclude Contractor from retaining copies of the Contract
Documents for record purposes.

Electronic Data

A.

Unless otherwise stated in the Supplementary Conditions, the data furnished by Owner or
Engineer to Contractor, or by Contractor to Owner or Engineer, that may be relied upon are
limited to the printed copies (also known as hard copies). Files in electronic media format of text,
data, graphics, or other types are furnished only for the convenience of the receiving party. Any
conclusion or information obtained or derived from such electronic files will be at the user’s sole
risk. If there is a discrepancy between the electronic files and the hard copies, the hard copies
govern.

Because data stored in electronic media format can deteriorate or be modified inadvertently or
otherwise without authorization of the data’s creator, the party receiving electronic files agrees
that it will perform acceptance tests or procedures within 60 days, after which the receiving party
shall be deemed to have accepted the data thus transferred. Any errors detected within the 60-day
acceptance period will be corrected by the transferring party.

When transferring documents in electronic media format, the transferring party makes no
representations as to long term compatibility, usability, or readability of documents resulting
from the use of software application packages, operating systems, or computer hardware
differing from those used by the data’s creator.

ARTICLE 4 - AVAILABILITY OF LANDS; SUBSURFACE AND PHYSICAL CONDITIONS;
HAZARDOUS ENVIRONMENTAL CONDITIONS; REFERENCE POINTS

4.01

Availability of Lands

A.

Owner shall furnish the Site. Owner shall notify Contractor of any encumbrances or restrictions
not of general application but specifically related to use of the Site with which Contractor must
comply in performing the Work. Owner will obtain in a timely manner and pay for easements for
permanent structures or permanent changes in existing facilities. If Contractor and Owner are
unable to agree on entitlement to or on the amount or extent, if any, of any adjustment in the

EJCDC C-700 Standard General Conditions of the Construction Contract
Copyright © 2007 National Society of Professional Engineers for EJCDC. All rights reserved.
Page 10 of 62




Contract Price or Contract Times, or both, as a result of any delay in Owner’s furnishing the Site
or a part thereof, Contractor may make a Claim therefor as provided in Paragraph 10.05.

Upon reasonable written request, Owner shall furnish Contractor with a current statement of
record legal title and legal description of the lands upon which the Work is to be performed and
Owner’s interest therein as necessary for giving notice of or filing a mechanic’s or construction
lien against such lands in accordance with applicable Laws and Regulations.

. Contractor shall provide for all additional lands and access thereto that may be required for

temporary construction facilities or storage of materials and equipment.

4.02  Subsurface and Physical Conditions

A. Reports and Drawings: The Supplementary Conditions identify:

B.

1. those reports known to Owner of explorations and tests of subsurface conditions at or
contiguous to the Site; and

2. those drawings known to Owner of physical conditions relating to existing surface or
subsurface structures at the Site (except Underground Facilities).

Limited Reliance by Contractor on Technical Data Authorized: Contractor may rely upon the
accuracy of the “technical data” contained in such reports and drawings, but such reports and
drawings are not Contract Documents. Such “technical data” is identified in the Supplementary
Conditions. Except for such reliance on such “technical data,” Contractor may not rely upon or
make any claim against Owner or Engineer, or any of their officers, directors, members, partners,
employees, agents, consultants, or subcontractors with respect to:

1. the completeness of such reports and drawings for Contractor’s purposes, including, but not
limited to, any aspects of the means, methods, techniques, sequences, and procedures of
construction to be employed by Contractor, and safety precautions and programs incident
thereto; or

2. other data, interpretations, opinions, and information contained in such reports or shown or
indicated in such drawings; or

3. any Contractor interpretation of or conclusion drawn from any “technical data” or any such
other data, interpretations, opinions, or information.

4.03  Differing Subsurface or Physical Conditions

A.

Notice: If Contractor believes that any subsurface or physical condition that is uncovered or
revealed either:

1. is of such a nature as to establish that any “technical data” on which Contractor is entitled to
rely as provided in Paragraph 4.02 is materially inaccurate; or

2. is of such a nature as to require a change in the Contract Documents; or
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differs materially from that shown or indicated in the Contract Documents; or

is of an unusual nature, and differs materially from conditions ordinarily encountered and
generally recognized as inherent in work of the character provided for in the Contract
Documents;

then Contractor shall, promptly after becoming aware thereof and before further disturbing the
subsurface or physical conditions or performing any Work in connection therewith (except in an
emergency as required by Paragraph 6.16.A), notify Owner and Engineer in writing about such
condition. Contractor shall not further disturb such condition or perform any Work in connection
therewith (except as aforesaid) until receipt of written order to do so.

B. Engineer’s Review: After receipt of written notice as required by Paragraph 4.03.A, Engineer
will promptly review the pertinent condition, determine the necessity of Owner’s obtaining
additional exploration or tests with respect thereto, and advise Owner in writing (with a copy to
Contractor) of Engineer’s findings and conclusions.

C. Possible Price and Times Adjustments:

1.

The Contract Price or the Contract Times, or both, will be equitably adjusted to the extent
that the existence of such differing subsurface or physical condition causes an increase or
decrease in Contractor’s cost of, or time required for, performance of the Work; subject,
however, to the following:

a. such condition must meet any one or more of the categories described in Paragraph
4.03.A; and

b. with respect to Work that is paid for on a unit price basis, any adjustment in Contract
Price will be subject to the provisions of Paragraphs 9.07 and 11.03.

Contractor shall not be entitled to any adjustment in the Contract Price or Contract Times if:

a. Contractor knew of the existence of such conditions at the time Contractor made a final
commitment to Owner with respect to Contract Price and Contract Times by the
submission of a Bid or becoming bound under a negotiated contract; or

b. the existence of such condition could reasonably have been discovered or revealed as a
result of any examination, investigation, exploration, test, or study of the Site and
contiguous areas required by the Bidding Requirements or Contract Documents to be
conducted by or for Contractor prior to Contractor’s making such final commitment; or

c. Contractor failed to give the written notice as required by Paragraph 4.03.A.

If Owner and Contractor are unable to agree on entitlement to or on the amount or extent, if
any, of any adjustment in the Contract Price or Contract Times, or both, a Claim may be
made therefor as provided in Paragraph 10.05. However, neither Owner or Engineer, or any
of their officers, directors, members, partners, employees, agents, consultants, or
subcontractors shall be liable to Contractor for any claims, costs, losses, or damages
(including but not limited to all fees and charges of engineers, architects, attorneys, and other
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professionals and all court or arbitration or other dispute resolution costs) sustained by
Contractor on or in connection with any other project or anticipated project.

4.04  Underground Facilities

A. Shown or Indicated: The information and data shown or indicated in the Contract Documents
with respect to existing Underground Facilities at or contiguous to the Site is based on
information and data furnished to Owner or Engineer by the owners of such Underground
Facilities, including Owner, or by others. Unless it is otherwise expressly provided in the
Supplementary Conditions:

1.

2.

Owner and Engineer shall not be responsible for the accuracy or completeness of any such
information or data provided by others; and

the cost of all of the following will be included in the Contract Price, and Contractor shall
have full responsibility for:

a. reviewing and checking all such information and data;
b. locating all Underground Facilities shown or indicated in the Contract Documents;

c. coordination of the Work with the owners of such Underground Facilities, including
Owner, during construction; and

d. the safety and protection of all such Underground Facilities and repairing any damage
thereto resulting from the Work.

B. Not Shown or Indicated:

1.

If an Underground Facility is uncovered or revealed at or contiguous to the Site which was
not shown or indicated, or not shown or indicated with reasonable accuracy in the Contract
Documents, Contractor shall, promptly after becoming aware thereof and before further
disturbing conditions affected thereby or performing any Work in connection therewith
(except in an emergency as required by Paragraph 6.16.A), identify the owner of such
Underground Facility and give written notice to that owner and to Owner and Engineer.
Engineer will promptly review the Underground Facility and determine the extent, if any, to
which a change is required in the Contract Documents to reflect and document the
consequences of the existence or location of the Underground Facility. During such time,
Contractor shall be responsible for the safety and protection of such Underground Facility.

If Engineer concludes that a change in the Contract Documents is required, a Work Change
Directive or a Change Order will be issued to reflect and document such consequences. An
equitable adjustment shall be made in the Contract Price or Contract Times, or both, to the
extent that they are attributable to the existence or location of any Underground Facility that
was not shown or indicated or not shown or indicated with reasonable accuracy in the
Contract Documents and that Contractor did not know of and could not reasonably have been
expected to be aware of or to have anticipated. If Owner and Contractor are unable to agree
on entitlement to or on the amount or extent, if any, of any such adjustment in Contract Price
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or Contract Times, Owner or Contractor may make a Claim therefor as provided in
Paragraph 10.05.

4.05 Reference Points

A. Owner shall provide engineering surveys to establish reference points for construction which in
Engineer’s judgment are necessary to enable Contractor to proceed with the Work. Contractor
shall be responsible for laying out the Work, shall protect and preserve the established reference
points and property monuments, and shall make no changes or relocations without the prior
written approval of Owner. Contractor shall report to Engineer whenever any reference point or
property monument is lost or destroyed or requires relocation because of necessary changes in
grades or locations, and shall be responsible for the accurate replacement or relocation of such
reference points or property monuments by professionally qualified personnel.

4.06 Hazardous Environmental Condition at Site

A. Reports and Drawings: The Supplementary Conditions identify those reports and drawings
known to Owner relating to Hazardous Environmental Conditions that have been identified at the
Site.

B. Limited Reliance by Contractor on Technical Data Authorized: Contractor may rely upon the
accuracy of the “technical data” contained in such reports and drawings, but such reports and
drawings are not Contract Documents. Such “technical data” is identified in the Supplementary
Conditions. Except for such reliance on such “technical data,” Contractor may not rely upon or
make any claim against Owner or Engineer, or any of their officers, directors, members, partners,
employees, agents, consultants, or subcontractors with respect to:

1. the completeness of such reports and drawings for Contractor’s purposes, including, but not
limited to, any aspects of the means, methods, techniques, sequences and procedures of
construction to be employed by Contractor and safety precautions and programs incident
thereto; or

2. other data, interpretations, opinions and information contained in such reports or shown or
indicated in such drawings; or

3. any Contractor interpretation of or conclusion drawn from any “technical data” or any such
other data, interpretations, opinions or information.

C. Contractor shall not be responsible for any Hazardous Environmental Condition uncovered or
revealed at the Site which was not shown or indicated in Drawings or Specifications or identified
in the Contract Documents to be within the scope of the Work. Contractor shall be responsible
for a Hazardous Environmental Condition created with any materials brought to the Site by
Contractor, Subcontractors, Suppliers, or anyone else for whom Contractor is responsible.

D. If Contractor encounters a Hazardous Environmental Condition or if Contractor or anyone for
whom Contractor is responsible creates a Hazardous Environmental Condition, Contractor shall
immediately: (i) secure or otherwise isolate such condition; (i) stop all Work in connection with
such condition and in any area affected thereby (except in an emergency as required by
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Paragraph 6.16.A); and (iii) notify Owner and Engineer (and promptly thereafter confirm such
notice in writing). Owner shall promptly consult with Engineer concerning the necessity for
Owner to retain a qualified expert to evaluate such condition or take corrective action, if any.
Promptly after consulting with Engineer, Owner shall take such actions as are necessary to
permit Owner to timely obtain required permits and provide Contractor the written notice
required by Paragraph 4.06.E.

. Contractor shall not be required to resume Work in connection with such condition or in any
affected area until after Owner has obtained any required permits related thereto and delivered
written notice to Contractor: (i) specifying that such condition and any affected area is or has
been rendered safe for the resumption of Work; or (ii) specifying any special conditions under
which such Work may be resumed safely. If Owner and Contractor cannot agree as to
entitlement to or on the amount or extent, if any, of any adjustment in Contract Price or Contract
Times, or both, as a result of such Work stoppage or such special conditions under which Work
is agreed to be resumed by Contractor, either party may make a Claim therefor as provided in
Paragraph 10.05.

If after receipt of such written notice Contractor does not agree to resume such Work based on a
reasonable belief it is unsafe, or does not agree to resume such Work under such special
conditions, then Owner may order the portion of the Work that is in the area affected by such
condition to be deleted from the Work. If Owner and Contractor cannot agree as to entitlement to
or on the amount or extent, if any, of an adjustment in Contract Price or Contract Times as a
result of deleting such portion of the Work, then either party may make a Claim therefor as
provided in Paragraph 10.05. Owner may have such deleted portion of the Work performed by
Owner’s own forces or others in accordance with Article 7.

. To the fullest extent permitted by Laws and Regulations, Owner shall indemnify and hold
harmless Contractor, Subcontractors, and Engineer, and the officers, directors, members,
partners, employees, agents, consultants, and subcontractors of each and any of them from and
against all claims, costs, losses, and damages (including but not limited to all fees and charges of
engineers, architects, attorneys, and other professionals and all court or arbitration or other
dispute resolution costs) arising out of or relating to a Hazardous Environmental Condition,
provided that such Hazardous Environmental Condition: (i) was not shown or indicated in the
Drawings or Specifications or identified in the Contract Documents to be included within the
scope of the Work, and (ii) was not created by Contractor or by anyone for whom Contractor is
responsible. Nothing in this Paragraph 4.06.G shall obligate Owner to indemnify any individual
or entity from and against the consequences of that individual’s or entity’s own negligence.

. To the fullest extent permitted by Laws and Regulations, Contractor shall indemnify and hold
harmless Owner and Engineer, and the officers, directors, members, partners, employees, agents,
consultants, and subcontractors of each and any of them from and against all claims, costs,
losses, and damages (including but not limited to all fees and charges of engineers, architects,
attorneys, and other professionals and all court or arbitration or other dispute resolution costs)
arising out of or relating to a Hazardous Environmental Condition created by Contractor or by
anyone for whom Contractor is responsible. Nothing in this Paragraph 4.06.H shall obligate
Contractor to indemnify any individual or entity from and against the consequences of that
individual’s or entity’s own negligence.
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The provisions of Paragraphs 4.02, 4.03, and 4.04 do not apply to a Hazardous Environmental
Condition uncovered or revealed at the Site.

ARTICLE 5 - BONDS AND INSURANCE

5.01

5.02

5.03

Performance, Payment, and Other Bonds

A.

Contractor shall furnish performance and payment bonds, each in an amount at least equal to the
Contract Price as security for the faithful performance and payment of all of Contractor’s
obligations under the Contract Documents. These bonds shall remain in effect until one year after
the date when final payment becomes due or until completion of the correction period specified
in Paragraph 13.07, whichever is later, except as provided otherwise by Laws or Regulations or
by the Contract Documents. Contractor shall also furnish such other bonds as are required by the
Contract Documents.

All bonds shall be in the form prescribed by the Contract Documents except as provided
otherwise by Laws or Regulations, and shall be executed by such sureties as are named in the list
of “Companies Holding Certificates of Authority as Acceptable Sureties on Federal Bonds and
as Acceptable Reinsuring Companies” as published in Circular 570 (amended) by the Financial
Management Service, Surety Bond Branch, U.S. Department of the Treasury. All bonds signed
by an agent or attorney-in-fact must be accompanied by a certified copy of that individual’s
authority to bind the surety. The evidence of authority shall show that it is effective on the date
the agent or attorney-in-fact signed each bond.

If the surety on any bond furnished by Contractor is declared bankrupt or becomes insolvent or
its right to do business is terminated in any state where any part of the Project is located or it
ceases to meet the requirements of Paragraph 5.01.B, Contractor shall promptly notify Owner
and Engineer and shall, within 20 days after the event giving rise to such notification, provide
another bond and surety, both of which shall comply with the requirements of Paragraphs 5.01.B
and 5.02.

Licensed Sureties and Insurers

A.

All bonds and insurance required by the Contract Documents to be purchased and maintained by
Owner or Contractor shall be obtained from surety or insurance companies that are duly licensed
or authorized in the jurisdiction in which the Project is located to issue bonds or insurance
policies for the limits and coverages so required. Such surety and insurance companies shall also
meet such additional requirements and qualifications as may be provided in the Supplementary
Conditions.

Certificates of Insurance

A.

Contractor shall deliver to Owner, with copies to each additional insured and loss payee
identified in the Supplementary Conditions, certificates of insurance (and other evidence of
insurance requested by Owner or any other additional insured) which Contractor is required to
purchase and maintain.
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5.04

B. Owner shall deliver to Contractor, with copies to each additional insured and loss payee
identified in the Supplementary Conditions, certificates of insurance (and other evidence of
insurance requested by Contractor or any other additional insured) which Owner is required to
purchase and maintain.

C. Failure of Owner to demand such certificates or other evidence of Contractor's full compliance
with these insurance requirements or failure of Owner to identify a deficiency in compliance
from the evidence provided shall not be construed as a waiver of Contractor’s obligation to
maintain such insurance.

D. Owner does not represent that insurance coverage and limits established in this Contract
necessarily will be adequate to protect Contractor.

E. The insurance and insurance limits required herein shall not be deemed as a limitation on
Contractor’s liability under the indemnities granted to Owner in the Contract Documents.

Contractor’s Insurance

A. Contractor shall purchase and maintain such insurance as is appropriate for the Work being
performed and as will provide protection from claims set forth below which may arise out of or
result from Contractor’s performance of the Work and Contractor’s other obligations under the
Contract Documents, whether it is to be performed by Contractor, any Subcontractor or Supplier,
or by anyone directly or indirectly employed by any of them to perform any of the Work, or by
anyone for whose acts any of them may be liable:

1. claims under workers’ compensation, disability benefits, and other similar employee benefit
acts;

2. claims for damages because of bodily injury, occupational sickness or disease, or death of
Contractor’s employees;

3. claims for damages because of bodily injury, sickness or disease, or death of any person
other than Contractor’s employees;

4. claims for damages insured by reasonably available personal injury liability coverage which
are sustained:

a. by any person as a result of an offense directly or indirectly related to the employment of
such person by Contractor, or

b. by any other person for any other reason;

5. claims for damages, other than to the Work itself, because of injury to or destruction of
tangible property wherever located, including loss of use resulting therefrom; and

6. claims for damages because of bodily injury or death of any person or property damage
arising out of the ownership, maintenance or use of any motor vehicle.

B. The policies of insurance required by this Paragraph 5.04 shall:
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5.05

5.06

with respect to insurance required by Paragraphs 5.04.A.3 through 5.04.A.6 inclusive, be
written on an occurrence basis, include as additional insureds (subject to any customary
exclusion regarding professional liability) Owner and Engineer, and any other individuals or
entities identified in the Supplementary Conditions, all of whom shall be listed as additional
insureds, and include coverage for the respective officers, directors, members, partners,
employees, agents, consultants, and subcontractors of each and any of all such additional
insureds, and the insurance afforded to these additional insureds shall provide primary
coverage for all claims covered thereby;

include at least the specific coverages and be written for not less than the limits of liability
provided in the Supplementary Conditions or required by Laws or Regulations, whichever is
greater;

include contractual liability insurance covering Contractor’s indemnity obligations under
Paragraphs 6.11 and 6.20;

contain a provision or endorsement that the coverage afforded will not be canceled,
materially changed or renewal refused until at least 30 days prior written notice has been
given to Owner and Contractor and to each other additional insured identified in the
Supplementary Conditions to whom a certificate of insurance has been issued (and the
certificates of insurance furnished by the Contractor pursuant to Paragraph 5.03 will so
provide);

remain in effect at least until final payment and at all times thereafter when Contractor may
be correcting, removing, or replacing defective Work in accordance with Paragraph 13.07;
and

include completed operations coverage:
a. Such insurance shall remain in effect for two years after final payment.

b. Contractor shall furnish Owner and each other additional insured identified in the
Supplementary Conditions, to whom a certificate of insurance has been issued, evidence
satisfactory to Owner and any such additional insured of continuation of such insurance
at final payment and one year thereafter.

Owner’s Liability Insurance

A.

In addition to the insurance required to be provided by Contractor under Paragraph 5.04, Owner,
at Owner’s option, may purchase and maintain at Owner’s expense Owner’s own liability
insurance as will protect Owner against claims which may arise from operations under the
Contract Documents.

Property Insurance

A. Unless otherwise provided in the Supplementary Conditions, Owner shall purchase and maintain

property insurance upon the Work at the Site in the amount of the full replacement cost thereof
(subject to such deductible amounts as may be provided in the Supplementary Conditions or
required by Laws and Regulations). This insurance shall:
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1. include the interests of Owner, Contractor, Subcontractors, and Engineer, and any other
individuals or entities identified in the Supplementary Conditions, and the officers, directors,
members, partners, employees, agents, consultants, and subcontractors of each and any of
them, each of whom is deemed to have an insurable interest and shall be listed as a loss

payee;

2. be written on a Builder’s Risk “all-risk” policy form that shall at least include insurance for
physical loss or damage to the Work, temporary buildings, falsework, and materials and
equipment in transit, and shall insure against at least the following perils or causes of loss:
fire, lightning, extended coverage, theft, vandalism and malicious mischief, earthquake,
collapse, debris removal, demolition occasioned by enforcement of Laws and Regulations,
water damage (other than that caused by flood), and such other perils or causes of loss as
may be specifically required by the Supplementary Conditions.

3. include expenses incurred in the repair or replacement of any insured property (including but
not limited to fees and charges of engineers and architects);

4. cover materials and equipment stored at the Site or at another location that was agreed to in
writing by Owner prior to being incorporated in the Work, provided that such materials and
equipment have been included in an Application for Payment recommended by Engineer;

5. allow for partial utilization of the Work by Owner;
6. include testing and startup; and

7. be maintained in effect until final payment is made unless otherwise agreed to in writing by
Owner, Contractor, and Engineer with 30 days written notice to each other loss payee to
whom a certificate of insurance has been issued.

. Owner shall purchase and maintain such equipment breakdown insurance or additional property
insurance as may be required by the Supplementary Conditions or Laws and Regulations which
will include the interests of Owner, Contractor, Subcontractors, and Engineer, and any other
individuals or entities identified in the Supplementary Conditions, and the officers, directors,
members, partners, employees, agents, consultants and subcontractors of each and any of them,
each of whom is deemed to have an insurable interest and shall be listed as a loss payee.

. All the policies of insurance (and the certificates or other evidence thereof) required to be
purchased and maintained in accordance with this Paragraph 5.06 will contain a provision or
endorsement that the coverage afforded will not be canceled or materially changed or renewal
refused until at least 30 days prior written notice has been given to Owner and Contractor and to
each other loss payee to whom a certificate of insurance has been issued and will contain waiver
provisions in accordance with Paragraph 5.07.

. Owner shall not be responsible for purchasing and maintaining any property insurance specified
in this Paragraph 5.06 to protect the interests of Contractor, Subcontractors, or others in the
Work to the extent of any deductible amounts that are identified in the Supplementary
Conditions. The risk of loss within such identified deductible amount will be borne by
Contractor, Subcontractors, or others suffering any such loss, and if any of them wishes property
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insurance coverage within the limits of such amounts, each may purchase and maintain it at the
purchaser’s own expense.

E. If Contractor requests in writing that other special insurance be included in the property
insurance policies provided under this Paragraph 5.06, Owner shall, if possible, include such
insurance, and the cost thereof will be charged to Contractor by appropriate Change Order. Prior
to commencement of the Work at the Site, Owner shall in writing advise Contractor whether or
not such other insurance has been procured by Owner.

5.07  Waiver of Rights

A. Owner and Contractor intend that all policies purchased in accordance with Paragraph 5.06 will
protect Owner, Contractor, Subcontractors, and Engineer, and all other individuals or entities
identified in the Supplementary Conditions as loss payees (and the officers, directors, members,
partners, employees, agents, consultants, and subcontractors of each and any of them) in such
policies and will provide primary coverage for all losses and damages caused by the perils or
causes of loss covered thereby. All such policies shall contain provisions to the effect that in the
event of payment of any loss or damage the insurers will have no rights of recovery against any
of the insureds or loss payees thereunder. Owner and Contractor waive all rights against each
other and their respective officers, directors, members, partners, employees, agents, consultants
and subcontractors of each and any of them for all losses and damages caused by, arising out of
or resulting from any of the perils or causes of loss covered by such policies and any other
property insurance applicable to the Work; and, in addition, waive all such rights against
Subcontractors and Engineer, and all other individuals or entities identified in the Supplementary
Conditions as loss payees (and the officers, directors, members, partners, employees, agents,
consultants, and subcontractors of each and any of them) under such policies for losses and
damages so caused. None of the above waivers shall extend to the rights that any party making
such waiver may have to the proceeds of insurance held by Owner as trustee or otherwise
payable under any policy so issued.

B. Owner waives all rights against Contractor, Subcontractors, and Engineer, and the officers,
directors, members, partners, employees, agents, consultants and subcontractors of each and any
of them for:

1. loss due to business interruption, loss of use, or other consequential loss extending beyond
direct physical loss or damage to Owner’s property or the Work caused by, arising out of, or
resulting from fire or other perils whether or not insured by Owner; and

2. loss or damage to the completed Project or part thereof caused by, arising out of, or resulting
from fire or other insured peril or cause of loss covered by any property insurance maintained
on the completed Project or part thereof by Owner during partial utilization pursuant to
Paragraph 14.05, after Substantial Completion pursuant to Paragraph 14.04, or after final
payment pursuant to Paragraph 14.07.

C. Any insurance policy maintained by Owner covering any loss, damage or consequential loss
referred to in Paragraph 5.07.B shall contain provisions to the effect that in the event of payment
of any such loss, damage, or consequential loss, the insurers will have no rights of recovery
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5.08

5.09

5.10

against Contractor, Subcontractors, or Engineer, and the officers, directors, members, partners,
employees, agents, consultants and subcontractors of each and any of them.

Receipt and Application of Insurance Proceeds

A.

Any insured loss under the policies of insurance required by Paragraph 5.06 will be adjusted with
Owner and made payable to Owner as fiduciary for the loss payees, as their interests may appear,
subject to the requirements of any applicable mortgage clause and of Paragraph 5.08.B. Owner
shall deposit in a separate account any money so received and shall distribute it in accordance
with such agreement as the parties in interest may reach. If no other special agreement is
reached, the damaged Work shall be repaired or replaced, the moneys so received applied on
account thereof, and the Work and the cost thereof covered by an appropriate Change Order.

. Owner as fiduciary shall have power to adjust and settle any loss with the insurers unless one of

the parties in interest shall object in writing within 15 days after the occurrence of loss to
Owner’s exercise of this power. If such objection be made, Owner as fiduciary shall make
settlement with the insurers in accordance with such agreement as the parties in interest may
reach. If no such agreement among the parties in interest is reached, Owner as fiduciary shall
adjust and settle the loss with the insurers and, if required in writing by any party in interest,
Owner as fiduciary shall give bond for the proper performance of such duties.

Acceptance of Bonds and Insurance; Option to Replace

A.

If either Owner or Contractor has any objection to the coverage afforded by or other provisions
of the bonds or insurance required to be purchased and maintained by the other party in
accordance with Article 5 on the basis of non-conformance with the Contract Documents, the
objecting party shall so notify the other party in writing within 10 days after receipt of the
certificates (or other evidence requested) required by Paragraph 2.01.B. Owner and Contractor
shall each provide to the other such additional information in respect of insurance provided as the
other may reasonably request. If either party does not purchase or maintain all of the bonds and
insurance required of such party by the Contract Documents, such party shall notify the other
party in writing of such failure to purchase prior to the start of the Work, or of such failure to
maintain prior to any change in the required coverage. Without prejudice to any other right or
remedy, the other party may elect to obtain equivalent bonds or insurance to protect such other
party’s interests at the expense of the party who was required to provide such coverage, and a
Change Order shall be issued to adjust the Contract Price accordingly.

Partial Utilization, Acknowledgment of Property Insurer

A.

If Owner finds it necessary to occupy or use a portion or portions of the Work prior to
Substantial Completion of all the Work as provided in Paragraph 14.05, no such use or
occupancy shall commence before the insurers providing the property insurance pursuant to
Paragraph 5.06 have acknowledged notice thereof and in writing effected any changes in
coverage necessitated thereby. The insurers providing the property insurance shall consent by
endorsement on the policy or policies, but the property insurance shall not be canceled or
permitted to lapse on account of any such partial use or occupancy.
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ARTICLE 6 - CONTRACTOR’S RESPONSIBILITIES

6.01

6.02

6.03

Supervision and Superintendence

A.

Contractor shall supervise, inspect, and direct the Work competently and efficiently, devoting
such attention thereto and applying such skills and expertise as may be necessary to perform the
Work in accordance with the Contract Documents. Contractor shall be solely responsible for the
means, methods, techniques, sequences, and procedures of construction. Contractor shall not be
responsible for the negligence of Owner or Engineer in the design or specification of a specific
means, method, technique, sequence, or procedure of construction which is shown or indicated in
and expressly required by the Contract Documents.

. At all times during the progress of the Work, Contractor shall assign a competent resident

superintendent who shall not be replaced without written notice to Owner and Engineer except
under extraordinary circumstances.

Labor; Working Hours

A.

Contractor shall provide competent, suitably qualified personnel to survey and lay out the Work
and perform construction as required by the Contract Documents. Contractor shall at all times
maintain good discipline and order at the Site.

Except as otherwise required for the safety or protection of persons or the Work or property at
the Site or adjacent thereto, and except as otherwise stated in the Contract Documents, all Work
at the Site shall be performed during regular working hours. Contractor will not permit the
performance of Work on a Saturday, Sunday, or any legal holiday without Owner’s written
consent (which will not be unreasonably withheld) given after prior written notice to Engineer.

Services, Materials, and Equipment

A.

Unless otherwise specified in the Contract Documents, Contractor shall provide and assume full
responsibility for all services, materials, equipment, labor, transportation, construction equipment
and machinery, tools, appliances, fuel, power, light, heat, telephone, water, sanitary facilities,
temporary facilities, and all other facilities and incidentals necessary for the performance, testing,
start-up, and completion of the Work.

All materials and equipment incorporated into the Work shall be as specified or, if not specified,
shall be of good quality and new, except as otherwise provided in the Contract Documents. All
special warranties and guarantees required by the Specifications shall expressly run to the benefit
of Owner. If required by Engineer, Contractor shall furnish satisfactory evidence (including
reports of required tests) as to the source, kind, and quality of materials and equipment.

. All materials and equipment shall be stored, applied, installed, connected, erected, protected,

used, cleaned, and conditioned in accordance with instructions of the applicable Supplier, except
as otherwise may be provided in the Contract Documents.
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6.04  Progress Schedule

A. Contractor shall adhere to the Progress Schedule established in accordance with Paragraph 2.07
as it may be adjusted from time to time as provided below.

1.

Contractor shall submit to Engineer for acceptance (to the extent indicated in Paragraph 2.07)
proposed adjustments in the Progress Schedule that will not result in changing the Contract
Times. Such adjustments will comply with any provisions of the General Requirements
applicable thereto.

Proposed adjustments in the Progress Schedule that will change the Contract Times shall be
submitted in accordance with the requirements of Article 12. Adjustments in Contract Times
may only be made by a Change Order.

6.05  Substitutes and ““Or-Equals™

A. Whenever an item of material or equipment is specified or described in the Contract Documents
by using the name of a proprietary item or the name of a particular Supplier, the specification or
description is intended to establish the type, function, appearance, and quality required. Unless
the specification or description contains or is followed by words reading that no like, equivalent,
or “or-equal” item or no substitution is permitted, other items of material or equipment or
material or equipment of other Suppliers may be submitted to Engineer for review under the
circumstances described below.

L.

“Or-Equal” Items: If in Engineer’s sole discretion an item of material or equipment
proposed by Contractor is functionally equal to that named and sufficiently similar so that no
change in related Work will be required, it may be considered by Engineer as an “or-equal”
item, in which case review and approval of the proposed item may, in Engineer’s sole
discretion, be accomplished without compliance with some or all of the requirements for
approval of proposed substitute items. For the purposes of this Paragraph 6.05.A.1, a
proposed item of material or equipment will be considered functionally equal to an item so
named if:

a. in the exercise of reasonable judgment Engineer determines that:

1) it is at least equal in materials of construction, quality, durability, appearance,
strength, and design characteristics;

2) it will reliably perform at least equally well the function and achieve the results
imposed by the design concept of the completed Project as a functioning whole; and

3) it has a proven record of performance and availability of responsive service.
b. Contractor certifies that, if approved and incorporated into the Work:
1) there will be no increase in cost to the Owner or increase in Contract Times; and

2) it will conform substantially to the detailed requirements of the item named in the
Contract Documents.
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2. Substitute Items:

a.

If in Engineer’s sole discretion an item of material or equipment proposed by Contractor
does not qualify as an “or-equal” item under Paragraph 6.05.A.1, it will be considered a
proposed substitute item.

Contractor shall submit sufficient information as provided below to allow Engineer to
determine if the item of material or equipment proposed is essentially equivalent to that
named and an acceptable substitute therefor. Requests for review of proposed substitute
items of material or equipment will not be accepted by Engineer from anyone other than
Contractor.

The requirements for review by Engineer will be as set forth in Paragraph 6.05.A.2.d, as
supplemented by the General Requirements, and as Engineer may decide is appropriate
under the circumstances.

Contractor shall make written application to Engineer for review of a proposed substitute
item of material or equipment that Contractor seeks to furnish or use. The application:

1) shall certify that the proposed substitute item will:

a) perform adequately the functions and achieve the results called for by the general
design,

b) be similar in substance to that specified, and
c) be suited to the same use as that specified;
2) will state:

a) the extent, if any, to which the use of the proposed substitute item will prejudice
Contractor’s achievement of Substantial Completion on time,

b) whether use of the proposed substitute item in the Work will require a change in
any of the Contract Documents (or in the provisions of any other direct contract
with Owner for other work on the Project) to adapt the design to the proposed
substitute item, and

c) whether incorporation or use of the proposed substitute item in connection with
the Work is subject to payment of any license fee or royalty;

3) will identify:
a) all variations of the proposed substitute item from that specified, and

b) available engineering, sales, maintenance, repair, and replacement services; and
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6.06

4) shall contain an itemized estimate of all costs or credits that will result directly or
indirectly from use of such substitute item, including costs of redesign and claims of
other contractors affected by any resulting change.

B. Substitute Construction Methods or Procedures: If a specific means, method, technique,
sequence, or procedure of construction is expressly required by the Contract Documents,
Contractor may furnish or utilize a substitute means, method, technique, sequence, or procedure
of construction approved by Engineer. Contractor shall submit sufficient information to allow
Engineer, in Engineer’s sole discretion, to determine that the substitute proposed is equivalent to
that expressly called for by the Contract Documents. The requirements for review by Engineer
will be similar to those provided in Paragraph 6.05.A.2.

C. Engineer’s Evaluation: Engineer will be allowed a reasonable time within which to evaluate
each proposal or submittal made pursuant to Paragraphs 6.05.A and 6.05.B. Engineer may
require Contractor to furnish additional data about the proposed substitute item. Engineer will be
the sole judge of acceptability. No “or equal” or substitute will be ordered, installed or utilized
until Engineer’s review is complete, which will be evidenced by a Change Order in the case of a
substitute and an approved Shop Drawing for an “or equal.” Engineer will advise Contractor in
writing of any negative determination.

D. Special Guarantee: Owner may require Contractor to furnish at Contractor’s expense a special
performance guarantee or other surety with respect to any substitute.

E. Engineer’s Cost Reimbursement: Engineer will record Engineer’s costs in evaluating a substitute
proposed or submitted by Contractor pursuant to Paragraphs 6.05.A.2 and 6.05.B. Whether or
not Engineer approves a substitute so proposed or submitted by Contractor, Contractor shall
reimburse Owner for the reasonable charges of Engineer for evaluating each such proposed
substitute. Contractor shall also reimburse Owner for the reasonable charges of Engineer for
making changes in the Contract Documents (or in the provisions of any other direct contract with
Owner) resulting from the acceptance of each proposed substitute.

F. Contractor’s Expense: Contractor shall provide all data in support of any proposed substitute or
“or-equal” at Contractor’s expense.

Concerning Subcontractors, Suppliers, and Others

A. Contractor shall not employ any Subcontractor, Supplier, or other individual or entity (including
those acceptable to Owner as indicated in Paragraph 6.06.B), whether initially or as a
replacement, against whom Owner may have reasonable objection. Contractor shall not be
required to employ any Subcontractor, Supplier, or other individual or entity to furnish or
perform any of the Work against whom Contractor has reasonable objection.

B. If the Supplementary Conditions require the identity of certain Subcontractors, Suppliers, or
other individuals or entities to be submitted to Owner in advance for acceptance by Owner by a
specified date prior to the Effective Date of the Agreement, and if Contractor has submitted a list
thereof in accordance with the Supplementary Conditions, Owner’s acceptance (either in writing
or by failing to make written objection thereto by the date indicated for acceptance or objection
in the Bidding Documents or the Contract Documents) of any such Subcontractor, Supplier, or

EJCDC C-700 Standard General Conditions of the Construction Contract
Copyright © 2007 National Society of Professional Engineers for EJCDC. All rights reserved.
Page 25 of 62

31



32

other individual or entity so identified may be revoked on the basis of reasonable objection after
due investigation. Contractor shall submit an acceptable replacement for the rejected
Subcontractor, Supplier, or other individual or entity, and the Contract Price will be adjusted by
the difference in the cost occasioned by such replacement, and an appropriate Change Order will
be issued. No acceptance by Owner of any such Subcontractor, Supplier, or other individual or
entity, whether initially or as a replacement, shall constitute a waiver of any right of Owner or
Engineer to reject defective Work.

. Contractor shall be fully responsible to Owner and Engineer for all acts and omissions of the

Subcontractors, Suppliers, and other individuals or entities performing or furnishing any of the
Work just as Contractor is responsible for Contractor’s own acts and omissions. Nothing in the
Contract Documents:

1. shall create for the benefit of any such Subcontractor, Supplier, or other individual or entity
any contractual relationship between Owner or Engineer and any such Subcontractor,
Supplier or other individual or entity; nor

2. shall create any obligation on the part of Owner or Engineer to pay or to see to the payment
of any moneys due any such Subcontractor, Supplier, or other individual or entity except as
may otherwise be required by Laws and Regulations.

. Contractor shall be solely responsible for scheduling and coordinating the Work of

Subcontractors, Suppliers, and other individuals or entities performing or furnishing any of the
Work under a direct or indirect contract with Contractor.

. Contractor shall require all Subcontractors, Suppliers, and such other individuals or entities

performing or furnishing any of the Work to communicate with Engineer through Contractor.

The divisions and sections of the Specifications and the identifications of any Drawings shall not
control Contractor in dividing the Work among Subcontractors or Suppliers or delineating the
Work to be performed by any specific trade.

. All Work performed for Contractor by a Subcontractor or Supplier will be pursuant to an

appropriate agreement between Contractor and the Subcontractor or Supplier which specifically
binds the Subcontractor or Supplier to the applicable terms and conditions of the Contract
Documents for the benefit of Owner and Engineer. Whenever any such agreement is with a
Subcontractor or Supplier who is listed as a loss payee on the property insurance provided in
Paragraph 5.06, the agreement between the Contractor and the Subcontractor or Supplier will
contain provisions whereby the Subcontractor or Supplier waives all rights against Owner,
Contractor, Engineer, and all other individuals or entities identified in the Supplementary
Conditions to be listed as insureds or loss payees (and the officers, directors, members, partners,
employees, agents, consultants, and subcontractors of each and any of them) for all losses and
damages caused by, arising out of, relating to, or resulting from any of the perils or causes of loss
covered by such policies and any other property insurance applicable to the Work. If the insurers
on any such policies require separate waiver forms to be signed by any Subcontractor or
Supplier, Contractor will obtain the same.
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6.07

6.08

6.09

Patent Fees and Royalties

A. Contractor shall pay all license fees and royalties and assume all costs incident to the use in the

performance of the Work or the incorporation in the Work of any invention, design, process,
product, or device which is the subject of patent rights or copyrights held by others. If a
particular invention, design, process, product, or device is specified in the Contract Documents
for use in the performance of the Work and if, to the actual knowledge of Owner or Engineer, its
use is subject to patent rights or copyrights calling for the payment of any license fee or royalty
to others, the existence of such rights shall be disclosed by Owner in the Contract Documents.

To the fullest extent permitted by Laws and Regulations, Owner shall indemnify and hold
harmless Contractor, and its officers, directors, members, partners, employees, agents,
consultants, and subcontractors from and against all claims, costs, losses, and damages
(including but not limited to all fees and charges of engineers, architects, attorneys, and other
professionals, and all court or arbitration or other dispute resolution costs) arising out of or
relating to any infringement of patent rights or copyrights incident to the use in the performance
of the Work or resulting from the incorporation in the Work of any invention, design, process,
product, or device specified in the Contract Documents, but not identified as being subject to
payment of any license fee or royalty to others required by patent rights or copyrights.

To the fullest extent permitted by Laws and Regulations, Contractor shall indemnify and hold
harmless Owner and Engineer, and the officers, directors, members, partners, employees, agents,
consultants and subcontractors of each and any of them from and against all claims, costs, losses,
and damages (including but not limited to all fees and charges of engineers, architects, attorneys,
and other professionals and all court or arbitration or other dispute resolution costs) arising out of
or relating to any infringement of patent rights or copyrights incident to the use in the
performance of the Work or resulting from the incorporation in the Work of any invention,
design, process, product, or device not specified in the Contract Documents.

Permits

A.

Unless otherwise provided in the Supplementary Conditions, Contractor shall obtain and pay for
all construction permits and licenses. Owner shall assist Contractor, when necessary, in obtaining
such permits and licenses. Contractor shall pay all governmental charges and inspection fees
necessary for the prosecution of the Work which are applicable at the time of opening of Bids,
or, if there are no Bids, on the Effective Date of the Agreement. Owner shall pay all charges of
utility owners for connections for providing permanent service to the Work.

Laws and Regulations

A.

Contractor shall give all notices required by and shall comply with all Laws and Regulations
applicable to the performance of the Work. Except where otherwise expressly required by
applicable Laws and Regulations, neither Owner nor Engineer shall be responsible for
monitoring Contractor’s compliance with any Laws or Regulations.

If Contractor performs any Work knowing or having reason to know that it is contrary to Laws or
Regulations, Contractor shall bear all claims, costs, losses, and damages (including but not
limited to all fees and charges of engineers, architects, attorneys, and other professionals and all
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6.10

6.11

court or arbitration or other dispute resolution costs) arising out of or relating to such Work.
However, it shall not be Contractor’s responsibility to make certain that the Specifications and
Drawings are in accordance with Laws and Regulations, but this shall not relieve Contractor of
Contractor’s obligations under Paragraph 3.03.

C. Changes in Laws or Regulations not known at the time of opening of Bids (or, on the Effective
Date of the Agreement if there were no Bids) having an effect on the cost or time of performance
of the Work shall be the subject of an adjustment in Contract Price or Contract Times. If Owner
and Contractor are unable to agree on entitlement to or on the amount or extent, if any, of any
such adjustment, a Claim may be made therefor as provided in Paragraph 10.05.

Taxes

A. Contractor shall pay all sales, consumer, use, and other similar taxes required to be paid by
Contractor in accordance with the Laws and Regulations of the place of the Project which are
applicable during the performance of the Work.

Use of Site and Other Areas
A. Limitation on Use of Site and Other Areas:

1. Contractor shall confine construction equipment, the storage of materials and equipment, and
the operations of workers to the Site and other areas permitted by Laws and Regulations, and
shall not unreasonably encumber the Site and other areas with construction equipment or
other materials or equipment. Contractor shall assume full responsibility for any damage to
any such land or area, or to the owner or occupant thereof, or of any adjacent land or areas
resulting from the performance of the Work.

2. Should any claim be made by any such owner or occupant because of the performance of the
Work, Contractor shall promptly settle with such other party by negotiation or otherwise
resolve the claim by arbitration or other dispute resolution proceeding or at law.

3. To the fullest extent permitted by Laws and Regulations, Contractor shall indemnify and
hold harmless Owner and Engineer, and the officers, directors, members, partners,
employees, agents, consultants and subcontractors of each and any of them from and against
all claims, costs, losses, and damages (including but not limited to all fees and charges of
engineers, architects, attorneys, and other professionals and all court or arbitration or other
dispute resolution costs) arising out of or relating to any claim or action, legal or equitable,
brought by any such owner or occupant against Owner, Engineer, or any other party
indemnified hereunder to the extent caused by or based upon Contractor’s performance of the
Work.

B. Removal of Debris During Performance of the Work: During the progress of the Work
Contractor shall keep the Site and other areas free from accumulations of waste materials,
rubbish, and other debris. Removal and disposal of such waste materials, rubbish, and other
debris shall conform to applicable Laws and Regulations.

C. Cleaning: Prior to Substantial Completion of the Work Contractor shall clean the Site and the
Work and make it ready for utilization by Owner. At the completion of the Work Contractor
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6.12

6.13

shall remove from the Site all tools, appliances, construction equipment and machinery, and
surplus materials and shall restore to original condition all property not designated for alteration
by the Contract Documents.

D. Loading Structures: Contractor shall not load nor permit any part of any structure to be loaded
in any manner that will endanger the structure, nor shall Contractor subject any part of the Work
or adjacent property to stresses or pressures that will endanger it.

Record Documents

A. Contractor shall maintain in a safe place at the Site one record copy of all Drawings,
Specifications, Addenda, Change Orders, Work Change Directives, Field Orders, and written
interpretations and clarifications in good order and annotated to show changes made during
construction. These record documents together with all approved Samples and a counterpart of
all approved Shop Drawings will be available to Engineer for reference. Upon completion of the
Work, these record documents, Samples, and Shop Drawings will be delivered to Engineer for
Owner.

Safety and Protection

A. Contractor shall be solely responsible for initiating, maintaining and supervising all safety
precautions and programs in connection with the Work. Such responsibility does not relieve
Subcontractors of their responsibility for the safety of persons or property in the performance of
their work, nor for compliance with applicable safety Laws and Regulations. Contractor shall
take all necessary precautions for the safety of, and shall provide the necessary protection to
prevent damage, injury or loss to:

1. all persons on the Site or who may be affected by the Work;

2. all the Work and materials and equipment to be incorporated therein, whether in storage on
or off the Site; and

3. other property at the Site or adjacent thereto, including trees, shrubs, lawns, walks,
pavements, roadways, structures, utilities, and Underground Facilities not designated for
removal, relocation, or replacement in the course of construction.

B. Contractor shall comply with all applicable Laws and Regulations relating to the safety of
persons or property, or to the protection of persons or property from damage, injury, or loss; and
shall erect and maintain all necessary safeguards for such safety and protection. Contractor shall
notify owners of adjacent property and of Underground Facilities and other utility owners when
prosecution of the Work may affect them, and shall cooperate with them in the protection,
removal, relocation, and replacement of their property.

C. Contractor shall comply with the applicable requirements of Owner’s safety programs, if any.
The Supplementary Conditions identify any Owner’s safety programs that are applicable to the
Work.
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6.14

6.15

6.16

6.17

D.

Contractor shall inform Owner and Engineer of the specific requirements of Contractor’s safety
program with which Owner’s and Engineer’s employees and representatives must comply while
at the Site.

All damage, injury, or loss to any property referred to in Paragraph 6.13.A.2 or 6.13.A.3 caused,
directly or indirectly, in whole or in part, by Contractor, any Subcontractor, Supplier, or any
other individual or entity directly or indirectly employed by any of them to perform any of the
Work, or anyone for whose acts any of them may be liable, shall be remedied by Contractor
(except damage or loss attributable to the fault of Drawings or Specifications or to the acts or
omissions of Owner or Engineer or anyone employed by any of them, or anyone for whose acts
any of them may be liable, and not attributable, directly or indirectly, in whole or in part, to the
fault or negligence of Contractor or any Subcontractor, Supplier, or other individual or entity
directly or indirectly employed by any of them).

Contractor’s duties and responsibilities for safety and for protection of the Work shall continue
until such time as all the Work is completed and Engineer has issued a notice to Owner and
Contractor in accordance with Paragraph 14.07.B that the Work is acceptable (except as
otherwise expressly provided in connection with Substantial Completion).

Safety Representative

A.

Contractor shall designate a qualified and experienced safety representative at the Site whose
duties and responsibilities shall be the prevention of accidents and the maintaining and
supervising of safety precautions and programs.

Hazard Communication Programs

A.

Contractor shall be responsible for coordinating any exchange of material safety data sheets or
other hazard communication information required to be made available to or exchanged between
or among employers at the Site in accordance with Laws or Regulations.

Emergencies

A.

In emergencies affecting the safety or protection of persons or the Work or property at the Site or
adjacent thereto, Contractor is obligated to act to prevent threatened damage, injury, or loss.
Contractor shall give Engineer prompt written notice if Contractor believes that any significant
changes in the Work or variations from the Contract Documents have been caused thereby or are
required as a result thereof. If Engineer determines that a change in the Contract Documents is
required because of the action taken by Contractor in response to such an emergency, a Work
Change Directive or Change Order will be issued.

Shop Drawings and Samples

A.

Contractor shall submit Shop Drawings and Samples to Engineer for review and approval in
accordance with the accepted Schedule of Submittals (as required by Paragraph 2.07). Each
submittal will be identified as Engineer may require.
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1. Shop Drawings:
a. Submit number of copies specified in the General Requirements.

b. Data shown on the Shop Drawings will be complete with respect to quantities,
dimensions, specified performance and design criteria, materials, and similar data to
show Engineer the services, materials, and equipment Contractor proposes to provide and
to enable Engineer to review the information for the limited purposes required by
Paragraph 6.17.D.

2. Samples:
a. Submit number of Samples specified in the Specifications.

b. Clearly identify each Sample as to material, Supplier, pertinent data such as catalog
numbers, the use for which intended and other data as Engineer may require to enable
Engineer to review the submittal for the limited purposes required by Paragraph 6.17.D.

. Where a Shop Drawing or Sample is required by the Contract Documents or the Schedule of
Submittals, any related Work performed prior to Engineer’s review and approval of the pertinent
submittal will be at the sole expense and responsibility of Contractor.

. Submittal Procedures:

1. Before submitting each Shop Drawing or Sample, Contractor shall have:

a. reviewed and coordinated each Shop Drawing or Sample with other Shop Drawings and
Samples and with the requirements of the Work and the Contract Documents;

b. determined and verified all field measurements, quantities, dimensions, specified
performance and design criteria, installation requirements, materials, catalog numbers,
and similar information with respect thereto;

c. determined and verified the suitability of all materials offered with respect to the
indicated application, fabrication, shipping, handling, storage, assembly, and installation
pertaining to the performance of the Work; and

d. determined and verified all information relative to Contractor’s responsibilities for
means, methods, techniques, sequences, and procedures of construction, and safety
precautions and programs incident thereto.

2. Each submittal shall bear a stamp or specific written certification that Contractor has satisfied
Contractor’s obligations under the Contract Documents with respect to Contractor’s review
and approval of that submittal.

3. With each submittal, Contractor shall give Engineer specific written notice of any variations
that the Shop Drawing or Sample may have from the requirements of the Contract
Documents. This notice shall be both a written communication separate from the Shop
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6.18

6.19

Drawings or Sample submittal; and, in addition, by a specific notation made on each Shop
Drawing or Sample submitted to Engineer for review and approval of each such variation.

D. Engineer’s Review:

1.

Engineer will provide timely review of Shop Drawings and Samples in accordance with the
Schedule of Submittals acceptable to Engineer. Engineer’s review and approval will be only
to determine if the items covered by the submittals will, after installation or incorporation in
the Work, conform to the information given in the Contract Documents and be compatible
with the design concept of the completed Project as a functioning whole as indicated by the
Contract Documents.

Engineer’s review and approval will not extend to means, methods, techniques, sequences, or
procedures of construction (except where a particular means, method, technique, sequence,
or procedure of construction is specifically and expressly called for by the Contract
Documents) or to safety precautions or programs incident thereto. The review and approval
of a separate item as such will not indicate approval of the assembly in which the item
functions.

Engineer’s review and approval shall not relieve Contractor from responsibility for any
variation from the requirements of the Contract Documents unless Contractor has complied
with the requirements of Paragraph 6.17.C.3 and Engineer has given written approval of each
such variation by specific written notation thereof incorporated in or accompanying the Shop
Drawing or Sample. Engineer’s review and approval shall not relieve Contractor from
responsibility for complying with the requirements of Paragraph 6.17.C.1.

E. Resubmittal Procedures:

L.

Contractor shall make corrections required by Engineer and shall return the required number
of corrected copies of Shop Drawings and submit, as required, new Samples for review and
approval. Contractor shall direct specific attention in writing to revisions other than the
corrections called for by Engineer on previous submittals.

Continuing the Work

A. Contractor shall carry on the Work and adhere to the Progress Schedule during all disputes or
disagreements with Owner. No Work shall be delayed or postponed pending resolution of any
disputes or disagreements, except as permitted by Paragraph 15.04 or as Owner and Contractor
may otherwise agree in writing.

Contractor’s General Warranty and Guarantee

A. Contractor warrants and guarantees to Owner that all Work will be in accordance with the
Contract Documents and will not be defective. Engineer and its officers, directors, members,
partners, employees, agents, consultants, and subcontractors shall be entitled to rely on
representation of Contractor’s warranty and guarantee.

B. Contractor’s warranty and guarantee hereunder excludes defects or damage caused by:
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1. abuse, modification, or improper maintenance or operation by persons other than Contractor,
Subcontractors, Suppliers, or any other individual or entity for whom Contractor is
responsible; or

2. normal wear and tear under normal usage.

C. Contractor’s obligation to perform and complete the Work in accordance with the Contract
Documents shall be absolute. None of the following will constitute an acceptance of Work that is
not in accordance with the Contract Documents or a release of Contractor’s obligation to perform
the Work in accordance with the Contract Documents:

1. observations by Engineer;
2. recommendation by Engineer or payment by Owner of any progress or final payment;

3. the issuance of a certificate of Substantial Completion by Engineer or any payment related
thereto by Owner;

4. use or occupancy of the Work or any part thereof by Owner;

5. any review and approval of a Shop Drawing or Sample submittal or the issuance of a notice
of acceptability by Engineer;

6. any inspection, test, or approval by others; or
7. any correction of defective Work by Owner.
6.20  Indemnification

A. To the fullest extent permitted by Laws and Regulations, Contractor shall indemnify and hold
harmless Owner and Engineer, and the officers, directors, members, partners, employees, agents,
consultants and subcontractors of each and any of them from and against all claims, costs, losses,
and damages (including but not limited to all fees and charges of engineers, architects, attorneys,
and other professionals and all court or arbitration or other dispute resolution costs) arising out of
or relating to the performance of the Work, provided that any such claim, cost, loss, or damage is
attributable to bodily injury, sickness, disease, or death, or to injury to or destruction of tangible
property (other than the Work itself), including the loss of use resulting therefrom but only to the
extent caused by any negligent act or omission of Contractor, any Subcontractor, any Supplier, or
any individual or entity directly or indirectly employed by any of them to perform any of the
Work or anyone for whose acts any of them may be liable .

B. In any and all claims against Owner or Engineer or any of their officers, directors, members,
partners, employees, agents, consultants, or subcontractors by any employee (or the survivor or
personal representative of such employee) of Contractor, any Subcontractor, any Supplier, or any
individual or entity directly or indirectly employed by any of them to perform any of the Work,
or anyone for whose acts any of them may be liable, the indemnification obligation under
Paragraph 6.20.A shall not be limited in any way by any limitation on the amount or type of
damages, compensation, or benefits payable by or for Contractor or any such Subcontractor,
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Supplier, or other individual or entity under workers’ compensation acts, disability benefit acts,
or other employee benefit acts.

The indemnification obligations of Contractor under Paragraph 6.20.A shall not extend to the
liability of Engineer and Engineer’s officers, directors, members, partners, employees, agents,
consultants and subcontractors arising out of:

1. the preparation or approval of, or the failure to prepare or approve maps, Drawings, opinions,
reports, surveys, Change Orders, designs, or Specifications; or

2. giving directions or instructions, or failing to give them, if that is the primary cause of the
injury or damage.

6.21  Delegation of Professional Design Services

A.

Contractor will not be required to provide professional design services unless such services are
specifically required by the Contract Documents for a portion of the Work or unless such
services are required to carry out Contractor’s responsibilities for construction means, methods,
techniques, sequences and procedures. Contractor shall not be required to provide professional
services in violation of applicable law.

If professional design services or certifications by a design professional related to systems,
materials or equipment are specifically required of Contractor by the Contract Documents,
Owner and Engineer will specify all performance and design criteria that such services must
satisfy. Contractor shall cause such services or certifications to be provided by a properly
licensed professional, whose signature and seal shall appear on all drawings, calculations,
specifications, certifications, Shop Drawings and other submittals prepared by such professional.
Shop Drawings and other submittals related to the Work designed or certified by such
professional, if prepared by others, shall bear such professional’s written approval when
submitted to Engineer.

Owner and Engineer shall be entitled to rely upon the adequacy, accuracy and completeness of
the services, certifications or approvals performed by such design professionals, provided Owner
and Engineer have specified to Contractor all performance and design criteria that such services
must satisfy.

Pursuant to this Paragraph 6.21, Engineer’s review and approval of design calculations and
design drawings will be only for the limited purpose of checking for conformance with
performance and design criteria given and the design concept expressed in the Contract
Documents. Engineer’s review and approval of Shop Drawings and other submittals (except
design calculations and design drawings) will be only for the purpose stated in Paragraph
6.17.D.1.

Contractor shall not be responsible for the adequacy of the performance or design criteria
required by the Contract Documents.
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ARTICLE 7- OTHER WORK AT THE SITE

7.01

Related Work at Site

A. Owner may perform other work related to the Project at the Site with Owner’s employees, or

through other direct contracts therefor, or have other work performed by utility owners. If such
other work is not noted in the Contract Documents, then:

1. written notice thereof will be given to Contractor prior to starting any such other work; and

2. if Owner and Contractor are unable to agree on entitlement to or on the amount or extent, if
any, of any adjustment in the Contract Price or Contract Times that should be allowed as a
result of such other work, a Claim may be made therefor as provided in Paragraph 10.05.

. Contractor shall afford each other contractor who is a party to such a direct contract, each utility

owner, and Owner, if Owner is performing other work with Owner’s employees, proper and safe
access to the Site, provide a reasonable opportunity for the introduction and storage of materials
and equipment and the execution of such other work, and properly coordinate the Work with
theirs. Contractor shall do all cutting, fitting, and patching of the Work that may be required to
properly connect or otherwise make its several parts come together and properly integrate with
such other work. Contractor shall not endanger any work of others by cutting, excavating, or
otherwise altering such work; provided, however, that Contractor may cut or alter others' work
with the written consent of Engineer and the others whose work will be affected. The duties and
responsibilities of Contractor under this Paragraph are for the benefit of such utility owners and
other contractors to the extent that there are comparable provisions for the benefit of Contractor
in said direct contracts between Owner and such utility owners and other contractors.

. If the proper execution or results of any part of Contractor’s Work depends upon work performed

by others under this Article 7, Contractor shall inspect such other work and promptly report to
Engineer in writing any delays, defects, or deficiencies in such other work that render it
unavailable or unsuitable for the proper execution and results of Contractor’s Work. Contractor’s
failure to so report will constitute an acceptance of such other work as fit and proper for
integration with Contractor’s Work except for latent defects and deficiencies in such other work.

7.02  Coordination

A. If Owner intends to contract with others for the performance of other work on the Project at the

Site, the following will be set forth in Supplementary Conditions:

1. the individual or entity who will have authority and responsibility for coordination of the
activities among the various contractors will be identified;

2. the specific matters to be covered by such authority and responsibility will be itemized; and

3. the extent of such authority and responsibilities will be provided.

B. Unless otherwise provided in the Supplementary Conditions, Owner shall have sole authority

and responsibility for such coordination.
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7.03

Legal Relationships
A. Paragraphs 7.01.A and 7.02 are not applicable for utilities not under the control of Owner.

B. Each other direct contract of Owner under Paragraph 7.01.A shall provide that the other
contractor is liable to Owner and Contractor for the reasonable direct delay and disruption costs
incurred by Contractor as a result of the other contractor’s wrongful actions or inactions.

C. Contractor shall be liable to Owner and any other contractor under direct contract to Owner for
the reasonable direct delay and disruption costs incurred by such other contractor as a result of
Contractor’s wrongful action or inactions.

ARTICLE 8 - OWNER’S RESPONSIBILITIES

8.01

8.02

8.03

8.04

8.05

8.06

8.07

Communications to Contractor

A. Except as otherwise provided in these General Conditions, Owner shall issue all communications
to Contractor through Engineer.

Replacement of Engineer

A. In case of termination of the employment of Engineer, Owner shall appoint an engineer to whom
Contractor makes no reasonable objection, whose status under the Contract Documents shall be
that of the former Engineer.

Furnish Data
A. Owner shall promptly furnish the data required of Owner under the Contract Documents.
Pay When Due

A. Owner shall make payments to Contractor when they are due as provided in Paragraphs 14.02.C
and 14.07.C.

Lands and Easements; Reports and Tests

A. Owner’s duties with respect to providing lands and easements and providing engineering surveys
to establish reference points are set forth in Paragraphs 4.01 and 4.05. Paragraph 4.02 refers to
Owner’s identifying and making available to Contractor copies of reports of explorations and
tests of subsurface conditions and drawings of physical conditions relating to existing surface or
subsurface structures at the Site.

Insurance

A. Owner’s responsibilities, if any, with respect to purchasing and maintaining liability and property
insurance are set forth in Article 5.

Change Orders

A. Owner is obligated to execute Change Orders as indicated in Paragraph 10.03.
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8.08

8.09

8.10

8.11

8.12

Inspections, Tests, and Approvals

A. Owner’s responsibility with respect to certain inspections, tests, and approvals is set forth in
Paragraph 13.03.B.

Limitations on Owner’s Responsibilities

A. The Owner shall not supervise, direct, or have control or authority over, nor be responsible for,
Contractor’s means, methods, techniques, sequences, or procedures of construction, or the safety
precautions and programs incident thereto, or for any failure of Contractor to comply with Laws
and Regulations applicable to the performance of the Work. Owner will not be responsible for
Contractor’s failure to perform the Work in accordance with the Contract Documents.

Undisclosed Hazardous Environmental Condition

A. Owner’s responsibility in respect to an undisclosed Hazardous Environmental Condition is set
forth in Paragraph 4.06.

Evidence of Financial Arrangements

A. Upon request of Contractor, Owner shall furnish Contractor reasonable evidence that financial
arrangements have been made to satisfy Owner’s obligations under the Contract Documents.

Compliance with Safety Program

A. While at the Site, Owner’s employees and representatives shall comply with the specific
applicable requirements of Contractor’s safety programs of which Owner has been informed
pursuant to Paragraph 6.13.D.

ARTICLE 9 - ENGINEER’S STATUS DURING CONSTRUCTION

9.01

9.02

Owner’s Representative

A. Engineer will be Owner’s representative during the construction period. The duties and
responsibilities and the limitations of authority of Engineer as Owner’s representative during
construction are set forth in the Contract Documents.

Visits to Site

A. Engineer will make visits to the Site at intervals appropriate to the various stages of construction
as Engineer deems necessary in order to observe as an experienced and qualified design
professional the progress that has been made and the quality of the various aspects of
Contractor’s executed Work. Based on information obtained during such visits and observations,
Engineer, for the benefit of Owner, will determine, in general, if the Work is proceeding in
accordance with the Contract Documents. Engineer will not be required to make exhaustive or
continuous inspections on the Site to check the quality or quantity of the Work. Engineer’s
efforts will be directed toward providing for Owner a greater degree of confidence that the
completed Work will conform generally to the Contract Documents. On the basis of such visits
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9.03

and observations, Engineer will keep Owner informed of the progress of the Work and will
endeavor to guard Owner against defective Work.

Engineer’s visits and observations are subject to all the limitations on Engineer’s authority and
responsibility set forth in Paragraph 9.09. Particularly, but without limitation, during or as a
result of Engineer’s visits or observations of Contractor’s Work, Engineer will not supervise,
direct, control, or have authority over or be responsible for Contractor’s means, methods,
techniques, sequences, or procedures of construction, or the safety precautions and programs
incident thereto, or for any failure of Contractor to comply with Laws and Regulations applicable
to the performance of the Work.

Project Representative

A.

If Owner and Engineer agree, Engineer will furnish a Resident Project Representative to assist
Engineer in providing more extensive observation of the Work. The authority and
responsibilities of any such Resident Project Representative and assistants will be as provided in
the Supplementary Conditions, and limitations on the responsibilities thereof will be as provided
in Paragraph 9.09. If Owner designates another representative or agent to represent Owner at the
Site who is not Engineer’s consultant, agent or employee, the responsibilities and authority and
limitations thereon of such other individual or entity will be as provided in the Supplementary
Conditions.

9.04 Authorized Variations in Work

9.05

9.06

A.

Engineer may authorize minor variations in the Work from the requirements of the Contract
Documents which do not involve an adjustment in the Contract Price or the Contract Times and
are compatible with the design concept of the completed Project as a functioning whole as
indicated by the Contract Documents. These may be accomplished by a Field Order and will be
binding on Owner and also on Contractor, who shall perform the Work involved promptly. If
Owner or Contractor believes that a Field Order justifies an adjustment in the Contract Price or
Contract Times, or both, and the parties are unable to agree on entitlement to or on the amount or
extent, if any, of any such adjustment, a Claim may be made therefor as provided in
Paragraph 10.05.

Rejecting Defective Work

A.

Engineer will have authority to reject Work which Engineer believes to be defective, or that
Engineer believes will not produce a completed Project that conforms to the Contract Documents
or that will prejudice the integrity of the design concept of the completed Project as a functioning
whole as indicated by the Contract Documents. Engineer will also have authority to require
special inspection or testing of the Work as provided in Paragraph 13.04, whether or not the
Work is fabricated, installed, or completed.

Shop Drawings, Change Orders and Payments

A.

In connection with Engineer’s authority, and limitations thereof, as to Shop Drawings and
Samples, see Paragraph 6.17.

EJCDC C-700 Standard General Conditions of the Construction Contract
Copyright © 2007 National Society of Professional Engineers for EJCDC. All rights reserved.
Page 38 of 62




9.07

9.08

9.09

C.

D.

In connection with Engineer’s authority, and limitations thereof, as to design calculations and
design drawings submitted in response to a delegation of professional design services, if any, see
Paragraph 6.21.

In connection with Engineer’s authority as to Change Orders, see Articles 10, 11, and 12.

In connection with Engineer’s authority as to Applications for Payment, see Article 14.

Determinations for Unit Price Work

A.

Engineer will determine the actual quantities and classifications of Unit Price Work performed
by Contractor. Engineer will review with Contractor the Engineer’s preliminary determinations
on such matters before rendering a written decision thereon (by recommendation of an
Application for Payment or otherwise). Engineer’s written decision thereon will be final and
binding (except as modified by Engineer to reflect changed factual conditions or more accurate
data) upon Owner and Contractor, subject to the provisions of Paragraph 10.05.

Decisions on Requirements of Contract Documents and Acceptability of Work

A.

Engineer will be the initial interpreter of the requirements of the Contract Documents and judge
of the acceptability of the Work thereunder. All matters in question and other matters between
Owner and Contractor arising prior to the date final payment is due relating to the acceptability
of the Work, and the interpretation of the requirements of the Contract Documents pertaining to
the performance of the Work, will be referred initially to Engineer in writing within 30 days of
the event giving rise to the question.

Engineer will, with reasonable promptness, render a written decision on the issue referred. If
Owner or Contractor believes that any such decision entitles them to an adjustment in the
Contract Price or Contract Times or both, a Claim may be made under Paragraph 10.05. The date
of Engineer’s decision shall be the date of the event giving rise to the issues referenced for the
purposes of Paragraph 10.05.B.

Engineer’s written decision on the issue referred will be final and binding on Owner and
Contractor, subject to the provisions of Paragraph 10.05.

When functioning as interpreter and judge under this Paragraph 9.08, Engineer will not show
partiality to Owner or Contractor and will not be liable in connection with any interpretation or
decision rendered in good faith in such capacity.

Limitations on Engineer’s Authority and Responsibilities

A.

Neither Engineer’s authority or responsibility under this Article 9 or under any other provision of
the Contract Documents nor any decision made by Engineer in good faith either to exercise or
not exercise such authority or responsibility or the undertaking, exercise, or performance of any
authority or responsibility by Engineer shall create, impose, or give rise to any duty in contract,
tort, or otherwise owed by Engineer to Contractor, any Subcontractor, any Supplier, any other
individual or entity, or to any surety for or employee or agent of any of them.
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9.10

. Engineer will not supervise, direct, control, or have authority over or be responsible for

Contractor’s means, methods, techniques, sequences, or procedures of construction, or the safety
precautions and programs incident thereto, or for any failure of Contractor to comply with Laws
and Regulations applicable to the performance of the Work. Engineer will not be responsible for
Contractor’s failure to perform the Work in accordance with the Contract Documents.

. Engineer will not be responsible for the acts or omissions of Contractor or of any Subcontractor,

any Supplier, or of any other individual or entity performing any of the Work.

. Engineer’s review of the final Application for Payment and accompanying documentation and all

maintenance and operating instructions, schedules, guarantees, bonds, certificates of inspection,
tests and approvals, and other documentation required to be delivered by Paragraph 14.07.A will
only be to determine generally that their content complies with the requirements of, and in the
case of certificates of inspections, tests, and approvals that the results certified indicate
compliance with, the Contract Documents.

. The limitations upon authority and responsibility set forth in this Paragraph 9.09 shall also apply

to the Resident Project Representative, if any, and assistants, if any.

Compliance with Safety Program

A. While at the Site, Engineer’s employees and representatives shall comply with the specific

applicable requirements of Contractor’s safety programs of which Engineer has been informed
pursuant to Paragraph 6.13.D.

ARTICLE 10 — CHANGES IN THE WORK; CLAIMS

10.01 Authorized Changes in the Work

A. Without invalidating the Contract and without notice to any surety, Owner may, at any time or

from time to time, order additions, deletions, or revisions in the Work by a Change Order, or a
Work Change Directive. Upon receipt of any such document, Contractor shall promptly proceed
with the Work involved which will be performed under the applicable conditions of the Contract
Documents (except as otherwise specifically provided).

. If Owner and Contractor are unable to agree on entitlement to, or on the amount or extent, if any,

of an adjustment in the Contract Price or Contract Times, or both, that should be allowed as a
result of a Work Change Directive, a Claim may be made therefor as provided in Paragraph
10.05.

10.02 Unauthorized Changes in the Work

A. Contractor shall not be entitled to an increase in the Contract Price or an extension of the

Contract Times with respect to any work performed that is not required by the Contract
Documents as amended, modified, or supplemented as provided in Paragraph 3.04, except in the
case of an emergency as provided in Paragraph 6.16 or in the case of uncovering Work as
provided in Paragraph 13.04.D.
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10.03 Execution of Change Orders

A. Owner and Contractor shall execute appropriate Change Orders recommended by Engineer
covering:

1. changes in the Work which are: (i) ordered by Owner pursuant to Paragraph 10.01.A, (ii)
required because of acceptance of defective Work under Paragraph 13.08.A or Owner’s
correction of defective Work under Paragraph 13.09, or (iii) agreed to by the parties;

2. changes in the Contract Price or Contract Times which are agreed to by the parties, including
any undisputed sum or amount of time for Work actually performed in accordance with a
Work Change Directive; and

3. changes in the Contract Price or Contract Times which embody the substance of any written
decision rendered by Engineer pursuant to Paragraph 10.05; provided that, in lieu of
executing any such Change Order, an appeal may be taken from any such decision in
accordance with the provisions of the Contract Documents and applicable Laws and
Regulations, but during any such appeal, Contractor shall carry on the Work and adhere to
the Progress Schedule as provided in Paragraph 6.18.A.

10.04 Notification to Surety

A. If the provisions of any bond require notice to be given to a surety of any change affecting the
general scope of the Work or the provisions of the Contract Documents (including, but not
limited to, Contract Price or Contract Times), the giving of any such notice will be Contractor’s
responsibility. The amount of each applicable bond will be adjusted to reflect the effect of any
such change.

10.05 Claims

A. Engineer’s Decision Required: All Claims, except those waived pursuant to Paragraph 14.09,
shall be referred to the Engineer for decision. A decision by Engineer shall be required as a
condition precedent to any exercise by Owner or Contractor of any rights or remedies either may
otherwise have under the Contract Documents or by Laws and Regulations in respect of such
Claims.

B. Notice: Written notice stating the general nature of each Claim shall be delivered by the claimant
to Engineer and the other party to the Contract promptly (but in no event later than 30 days) after
the start of the event giving rise thereto. The responsibility to substantiate a Claim shall rest with
the party making the Claim. Notice of the amount or extent of the Claim, with supporting data
shall be delivered to the Engineer and the other party to the Contract within 60 days after the
start of such event (unless Engineer allows additional time for claimant to submit additional or
more accurate data in support of such Claim). A Claim for an adjustment in Contract Price shall
be prepared in accordance with the provisions of Paragraph 12.01.B. A Claim for an adjustment
in Contract Times shall be prepared in accordance with the provisions of Paragraph 12.02.B.
Each Claim shall be accompanied by claimant’s written statement that the adjustment claimed is
the entire adjustment to which the claimant believes it is entitled as a result of said event. The
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opposing party shall submit any response to Engineer and the claimant within 30 days after
receipt of the claimant’s last submittal (unless Engineer allows additional time).

C. Engineer’s Action: Engineer will review each Claim and, within 30 days after receipt of the last
submittal of the claimant or the last submittal of the opposing party, if any, take one of the
following actions in writing:

1. deny the Claim in whole or in part;
2. approve the Claim; or

3. notify the parties that the Engineer is unable to resolve the Claim if, in the Engineer’s sole
discretion, it would be inappropriate for the Engineer to do so. For purposes of further
resolution of the Claim, such notice shall be deemed a denial.

D. In the event that Engineer does not take action on a Claim within said 30 days, the Claim shall be
deemed denied.

E. Engineer’s written action under Paragraph 10.05.C or denial pursuant to Paragraphs 10.05.C.3 or
10.05.D will be final and binding upon Owner and Contractor, unless Owner or Contractor
invoke the dispute resolution procedure set forth in Article 16 within 30 days of such action or
denial.

F. No Claim for an adjustment in Contract Price or Contract Times will be valid if not submitted in
accordance with this Paragraph 10.05.

ARTICLE 11 - COST OF THE WORK; ALLOWANCES; UNIT PRICE WORK
11.01 Cost of the Work

A. Costs Included: The term Cost of the Work means the sum of all costs, except those excluded in
Paragraph 11.01.B, necessarily incurred and paid by Contractor in the proper performance of the
Work. When the value of any Work covered by a Change Order or when a Claim for an
adjustment in Contract Price is determined on the basis of Cost of the Work, the costs to be
reimbursed to Contractor will be only those additional or incremental costs required because of
the change in the Work or because of the event giving rise to the Claim. Except as otherwise may
be agreed to in writing by Owner, such costs shall be in amounts no higher than those prevailing
in the locality of the Project, shall not include any of the costs itemized in Paragraph 11.01.B,
and shall include only the following items:

1. Payroll costs for employees in the direct employ of Contractor in the performance of the
Work under schedules of job classifications agreed upon by Owner and Contractor. Such
employees shall include, without limitation, superintendents, foremen, and other personnel
employed full time on the Work. Payroll costs for employees not employed full time on the
Work shall be apportioned on the basis of their time spent on the Work. Payroll costs shall
include, but not be limited to, salaries and wages plus the cost of fringe benefits, which shall
include social security contributions, unemployment, excise, and payroll taxes, workers’
compensation, health and retirement benefits, bonuses, sick leave, vacation and holiday pay
applicable thereto. The expenses of performing Work outside of regular working hours, on
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Saturday, Sunday, or legal holidays, shall be included in the above to the extent authorized
by Owner.

Cost of all materials and equipment furnished and incorporated in the Work, including costs
of transportation and storage thereof, and Suppliers’ field services required in connection
therewith. All cash discounts shall accrue to Contractor unless Owner deposits funds with
Contractor with which to make payments, in which case the cash discounts shall accrue to
Owner. All trade discounts, rebates and refunds and returns from sale of surplus materials
and equipment shall accrue to Owner, and Contractor shall make provisions so that they may
be obtained.

Payments made by Contractor to Subcontractors for Work performed by Subcontractors. If
required by Owner, Contractor shall obtain competitive bids from subcontractors acceptable
to Owner and Contractor and shall deliver such bids to Owner, who will then determine, with
the advice of Engineer, which bids, if any, will be acceptable. If any subcontract provides
that the Subcontractor is to be paid on the basis of Cost of the Work plus a fee, the
Subcontractor’s Cost of the Work and fee shall be determined in the same manner as
Contractor’s Cost of the Work and fee as provided in this Paragraph 11.01.

Costs of special consultants (including but not limited to engineers, architects, testing
laboratories, surveyors, attorneys, and accountants) employed for services specifically related
to the Work.

Supplemental costs including the following:

a. The proportion of necessary transportation, travel, and subsistence expenses of
Contractor’s employees incurred in discharge of duties connected with the Work.

b. Cost, including transportation and maintenance, of all materials, supplies, equipment,
machinery, appliances, office, and temporary facilities at the Site, and hand tools not
owned by the workers, which are consumed in the performance of the Work, and cost,
less market value, of such items used but not consumed which remain the property of
Contractor.

c. Rentals of all construction equipment and machinery, and the parts thereof whether
rented from Contractor or others in accordance with rental agreements approved by
Owner with the advice of Engineer, and the costs of transportation, loading, unloading,
assembly, dismantling, and removal thereof. All such costs shall be in accordance with
the terms of said rental agreements. The rental of any such equipment, machinery, or
parts shall cease when the use thereof is no longer necessary for the Work.

d. Sales, consumer, use, and other similar taxes related to the Work, and for which
Contractor is liable, as imposed by Laws and Regulations.

e. Deposits lost for causes other than negligence of Contractor, any Subcontractor, or
anyone directly or indirectly employed by any of them or for whose acts any of them may
be liable, and royalty payments and fees for permits and licenses.
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f. Losses and damages (and related expenses) caused by damage to the Work, not
compensated by insurance or otherwise, sustained by Contractor in connection with the
performance of the Work (except losses and damages within the deductible amounts of
property insurance established in accordance with Paragraph 5.06.D), provided such
losses and damages have resulted from causes other than the negligence of Contractor,
any Subcontractor, or anyone directly or indirectly employed by any of them or for
whose acts any of them may be liable. Such losses shall include settlements made with
the written consent and approval of Owner. No such losses, damages, and expenses shall
be included in the Cost of the Work for the purpose of determining Contractor’s fee.

g. The cost of utilities, fuel, and sanitary facilities at the Site.

h. Minor expenses such as telegrams, long distance telephone calls, telephone service at the
Site, express and courier services, and similar petty cash items in connection with the
Work.

i. The costs of premiums for all bonds and insurance Contractor is required by the Contract
Documents to purchase and maintain.

B. Costs Excluded: The term Cost of the Work shall not include any of the following items:

L.

Payroll costs and other compensation of Contractor’s officers, executives, principals (of
partnerships and sole proprietorships), general managers, safety managers, engineers,
architects, estimators, attorneys, auditors, accountants, purchasing and contracting agents,
expediters, timekeepers, clerks, and other personnel employed by Contractor, whether at the
Site or in Contractor’s principal or branch office for general administration of the Work and
not specifically included in the agreed upon schedule of job classifications referred to in
Paragraph 11.01.A.1 or specifically covered by Paragraph 11.01.A.4, all of which are to be
considered administrative costs covered by the Contractor’s fee.

Expenses of Contractor’s principal and branch offices other than Contractor’s office at the
Site.

Any part of Contractor’s capital expenses, including interest on Contractor’s capital
employed for the Work and charges against Contractor for delinquent payments.

Costs due to the negligence of Contractor, any Subcontractor, or anyone directly or indirectly
employed by any of them or for whose acts any of them may be liable, including but not
limited to, the correction of defective Work, disposal of materials or equipment wrongly
supplied, and making good any damage to property.

Other overhead or general expense costs of any kind and the costs of any item not
specifically and expressly included in Paragraphs 11.01.A.

C. Contractor’s Fee: When all the Work is performed on the basis of cost-plus, Contractor’s fee
shall be determined as set forth in the Agreement. When the value of any Work covered by a
Change Order or when a Claim for an adjustment in Contract Price is determined on the basis of
Cost of the Work, Contractor’s fee shall be determined as set forth in Paragraph 12.01.C.
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11.02

11.03

Documentation: Whenever the Cost of the Work for any purpose is to be determined pursuant to
Paragraphs 11.01.A and 11.01.B, Contractor will establish and maintain records thereof in
accordance with generally accepted accounting practices and submit in a form acceptable to
Engineer an itemized cost breakdown together with supporting data.

Allowances

A.

It is understood that Contractor has included in the Contract Price all allowances so named in the
Contract Documents and shall cause the Work so covered to be performed for such sums and by
such persons or entities as may be acceptable to Owner and Engineer.

Cash Allowances:
1. Contractor agrees that:

a. the cash allowances include the cost to Contractor (less any applicable trade discounts) of
materials and equipment required by the allowances to be delivered at the Site, and all
applicable taxes; and

b. Contractor’s costs for unloading and handling on the Site, labor, installation, overhead,
profit, and other expenses contemplated for the cash allowances have been included in
the Contract Price and not in the allowances, and no demand for additional payment on
account of any of the foregoing will be valid.

Contingency Allowance:

1. Contractor agrees that a contingency allowance, if any, is for the sole use of Owner to cover
unanticipated costs.

Prior to final payment, an appropriate Change Order will be issued as recommended by Engineer
to reflect actual amounts due Contractor on account of Work covered by allowances, and the
Contract Price shall be correspondingly adjusted.

Unit Price Work

A.

Where the Contract Documents provide that all or part of the Work is to be Unit Price Work,
initially the Contract Price will be deemed to include for all Unit Price Work an amount equal to
the sum of the unit price for each separately identified item of Unit Price Work times the
estimated quantity of each item as indicated in the Agreement.

The estimated quantities of items of Unit Price Work are not guaranteed and are solely for the
purpose of comparison of Bids and determining an initial Contract Price. Determinations of the
actual quantities and classifications of Unit Price Work performed by Contractor will be made by
Engineer subject to the provisions of Paragraph 9.07.

Each unit price will be deemed to include an amount considered by Contractor to be adequate to
cover Contractor’s overhead and profit for each separately identified item.
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D. Owner or Contractor may make a Claim for an adjustment in the Contract Price in accordance
with Paragraph 10.05 if:

1.

the quantity of any item of Unit Price Work performed by Contractor differs materially and
significantly from the estimated quantity of such item indicated in the Agreement; and

there is no corresponding adjustment with respect to any other item of Work; and

Contractor believes that Contractor is entitled to an increase in Contract Price as a result of
having incurred additional expense or Owner believes that Owner is entitled to a decrease in
Contract Price and the parties are unable to agree as to the amount of any such increase or
decrease.

ARTICLE 12 — CHANGE OF CONTRACT PRICE; CHANGE OF CONTRACT TIMES

12.01 Change of Contract Price

A. The Contract Price may only be changed by a Change Order. Any Claim for an adjustment in the
Contract Price shall be based on written notice submitted by the party making the Claim to the
Engineer and the other party to the Contract in accordance with the provisions of Paragraph
10.05.

B. The value of any Work covered by a Change Order or of any Claim for an adjustment in the
Contract Price will be determined as follows:

1.

where the Work involved is covered by unit prices contained in the Contract Documents, by
application of such unit prices to the quantities of the items involved (subject to the
provisions of Paragraph 11.03); or

where the Work involved is not covered by unit prices contained in the Contract Documents,
by a mutually agreed lump sum (which may include an allowance for overhead and profit not
necessarily in accordance with Paragraph 12.01.C.2); or

where the Work involved is not covered by unit prices contained in the Contract Documents
and agreement to a lump sum is not reached under Paragraph 12.01.B.2, on the basis of the
Cost of the Work (determined as provided in Paragraph 11.01) plus a Contractor’s fee for
overhead and profit (determined as provided in Paragraph 12.01.C).

C. Contractor’s Fee: The Contractor’s fee for overhead and profit shall be determined as follows:

L.

2.

a mutually acceptable fixed fee; or

if a fixed fee is not agreed upon, then a fee based on the following percentages of the various
portions of the Cost of the Work:

a. for costs incurred under Paragraphs 11.01.A.1 and 11.01.A.2, the Contractor’s fee shall
be 15 percent;

b. for costs incurred under Paragraph 11.01.A.3, the Contractor’s fee shall be five percent;
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c. where one or more tiers of subcontracts are on the basis of Cost of the Work plus a fee
and no fixed fee is agreed upon, the intent of Paragraphs 12.01.C.2.a and 12.01.C.2.b is
that the Subcontractor who actually performs the Work, at whatever tier, will be paid a
fee of 15 percent of the costs incurred by such Subcontractor under Paragraphs 11.01.A.1
and 11.01.A.2 and that any higher tier Subcontractor and Contractor will each be paid a
fee of five percent of the amount paid to the next lower tier Subcontractor;

d. no fee shall be payable on the basis of costs itemized under Paragraphs 11.01.A.4,
11.01.A.5,and 11.01.B;

e. the amount of credit to be allowed by Contractor to Owner for any change which results
in a net decrease in cost will be the amount of the actual net decrease in cost plus a
deduction in Contractor’s fee by an amount equal to five percent of such net decrease;
and

f. when both additions and credits are involved in any one change, the adjustment in
Contractor’s fee shall be computed on the basis of the net change in accordance with
Paragraphs 12.01.C.2.a through 12.01.C.2.e, inclusive.

12.02 Change of Contract Times

12.03

A. The Contract Times may only be changed by a Change Order. Any Claim for an adjustment in
the Contract Times shall be based on written notice submitted by the party making the Claim to
the Engineer and the other party to the Contract in accordance with the provisions of Paragraph
10.05.

B. Any adjustment of the Contract Times covered by a Change Order or any Claim for an
adjustment in the Contract Times will be determined in accordance with the provisions of this
Article 12.

Delays

A. Where Contractor is prevented from completing any part of the Work within the Contract Times
due to delay beyond the control of Contractor, the Contract Times will be extended in an amount
equal to the time lost due to such delay if a Claim is made therefor as provided in Paragraph
12.02.A. Delays beyond the control of Contractor shall include, but not be limited to, acts or
neglect by Owner, acts or neglect of utility owners or other contractors performing other work as
contemplated by Article 7, fires, floods, epidemics, abnormal weather conditions, or acts of God.

B. If Owner, Engineer, or other contractors or utility owners performing other work for Owner as
contemplated by Article 7, or anyone for whom Owner is responsible, delays, disrupts, or
interferes with the performance or progress of the Work, then Contractor shall be entitled to an
equitable adjustment in the Contract Price or the Contract Times, or both. Contractor’s
entitlement to an adjustment of the Contract Times is conditioned on such adjustment being
essential to Contractor’s ability to complete the Work within the Contract Times.

C. If Contractor is delayed in the performance or progress of the Work by fire, flood, epidemic,
abnormal weather conditions, acts of God, acts or failures to act of utility owners not under the
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control of Owner, or other causes not the fault of and beyond control of Owner and Contractor,
then Contractor shall be entitled to an equitable adjustment in Contract Times, if such adjustment
is essential to Contractor’s ability to complete the Work within the Contract Times. Such an
adjustment shall be Contractor’s sole and exclusive remedy for the delays described in this
Paragraph 12.03.C.

D. Owner, Engineer, and their officers, directors, members, partners, employees, agents,
consultants, or subcontractors shall not be liable to Contractor for any claims, costs, losses, or
damages (including but not limited to all fees and charges of engineers, architects, attorneys, and
other professionals and all court or arbitration or other dispute resolution costs) sustained by
Contractor on or in connection with any other project or anticipated project.

E. Contractor shall not be entitled to an adjustment in Contract Price or Contract Times for delays
within the control of Contractor. Delays attributable to and within the control of a Subcontractor
or Supplier shall be deemed to be delays within the control of Contractor.

ARTICLE 13 — TESTS AND INSPECTIONS; CORRECTION, REMOVAL OR ACCEPTANCE OF
DEFECTIVE WORK

13.01 Notice of Defects

A. Prompt notice of all defective Work of which Owner or Engineer has actual knowledge will be
given to Contractor. Defective Work may be rejected, corrected, or accepted as provided in this
Article 13.

13.02 Access to Work

A. Owner, Engineer, their consultants and other representatives and personnel of Owner,
independent testing laboratories, and governmental agencies with jurisdictional interests will
have access to the Site and the Work at reasonable times for their observation, inspection, and
testing. Contractor shall provide them proper and safe conditions for such access and advise them
of Contractor’s safety procedures and programs so that they may comply therewith as applicable.

13.03 Tests and Inspections

A. Contractor shall give Engineer timely notice of readiness of the Work for all required
inspections, tests, or approvals and shall cooperate with inspection and testing personnel to
facilitate required inspections or tests.

B. Owner shall employ and pay for the services of an independent testing laboratory to perform all
inspections, tests, or approvals required by the Contract Documents except:

1. for inspections, tests, or approvals covered by Paragraphs 13.03.C and 13.03.D below;

2. that costs incurred in connection with tests or inspections conducted pursuant to Paragraph
13.04.B shall be paid as provided in Paragraph 13.04.C; and

3. as otherwise specifically provided in the Contract Documents.
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13.04

C. If Laws or Regulations of any public body having jurisdiction require any Work (or part thereof)
specifically to be inspected, tested, or approved by an employee or other representative of such
public body, Contractor shall assume full responsibility for arranging and obtaining such
inspections, tests, or approvals, pay all costs in connection therewith, and furnish Engineer the
required certificates of inspection or approval.

D. Contractor shall be responsible for arranging and obtaining and shall pay all costs in connection
with any inspections, tests, or approvals required for Owner’s and Engineer’s acceptance of
materials or equipment to be incorporated in the Work; or acceptance of materials, mix designs,
or equipment submitted for approval prior to Contractor’s purchase thereof for incorporation in
the Work. Such inspections, tests, or approvals shall be performed by organizations acceptable to
Owner and Engineer.

E. If any Work (or the work of others) that is to be inspected, tested, or approved is covered by
Contractor without written concurrence of Engineer, Contractor shall, if requested by Engineer,
uncover such Work for observation.

F. Uncovering Work as provided in Paragraph 13.03.E shall be at Contractor’s expense unless
Contractor has given Engineer timely notice of Contractor’s intention to cover the same and
Engineer has not acted with reasonable promptness in response to such notice.

Uncovering Work

A. If any Work is covered contrary to the written request of Engineer, it must, if requested by
Engineer, be uncovered for Engineer’s observation and replaced at Contractor’s expense.

B. If Engineer considers it necessary or advisable that covered Work be observed by Engineer or
inspected or tested by others, Contractor, at Engineer’s request, shall uncover, expose, or
otherwise make available for observation, inspection, or testing as Engineer may require, that
portion of the Work in question, furnishing all necessary labor, material, and equipment.

C. If it is found that the uncovered Work is defective, Contractor shall pay all claims, costs, losses,
and damages (including but not limited to all fees and charges of engineers, architects, attorneys,
and other professionals and all court or arbitration or other dispute resolution costs) arising out of
or relating to such uncovering, exposure, observation, inspection, and testing, and of satisfactory
replacement or reconstruction (including but not limited to all costs of repair or replacement of
work of others); and Owner shall be entitled to an appropriate decrease in the Contract Price. If
the parties are unable to agree as to the amount thereof, Owner may make a Claim therefor as
provided in Paragraph 10.05.

D. If the uncovered Work is not found to be defective, Contractor shall be allowed an increase in the
Contract Price or an extension of the Contract Times, or both, directly attributable to such
uncovering, exposure, observation, inspection, testing, replacement, and reconstruction. If the
parties are unable to agree as to the amount or extent thereof, Contractor may make a Claim
therefor as provided in Paragraph 10.05.
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13.05 Owner May Stop the Work

A. If the Work is defective, or Contractor fails to supply sufficient skilled workers or suitable
materials or equipment, or fails to perform the Work in such a way that the completed Work will
conform to the Contract Documents, Owner may order Contractor to stop the Work, or any
portion thereof, until the cause for such order has been eliminated; however, this right of Owner
to stop the Work shall not give rise to any duty on the part of Owner to exercise this right for the
benefit of Contractor, any Subcontractor, any Supplier, any other individual or entity, or any
surety for, or employee or agent of any of them.

13.06 Correction or Removal of Defective Work

A. Promptly after receipt of written notice, Contractor shall correct all defective Work, whether or
not fabricated, installed, or completed, or, if the Work has been rejected by Engineer, remove it
from the Project and replace it with Work that is not defective. Contractor shall pay all claims,
costs, losses, and damages (including but not limited to all fees and charges of engineers,
architects, attorneys, and other professionals and all court or arbitration or other dispute
resolution costs) arising out of or relating to such correction or removal (including but not
limited to all costs of repair or replacement of work of others).

B. When correcting defective Work under the terms of this Paragraph 13.06 or Paragraph 13.07,
Contractor shall take no action that would void or otherwise impair Owner’s special warranty
and guarantee, if any, on said Work.

13.07 Correction Period

A. If within one year after the date of Substantial Completion (or such longer period of time as may
be prescribed by the terms of any applicable special guarantee required by the Contract
Documents) or by any specific provision of the Contract Documents, any Work is found to be
defective, or if the repair of any damages to the land or areas made available for Contractor’s use
by Owner or permitted by Laws and Regulations as contemplated in Paragraph 6.11.A is found
to be defective, Contractor shall promptly, without cost to Owner and in accordance with
Owner’s written instructions:

1. repair such defective land or areas; or
2. correct such defective Work; or

3. if the defective Work has been rejected by Owner, remove it from the Project and replace it
with Work that is not defective, and

4. satisfactorily correct or repair or remove and replace any damage to other Work, to the work
of others or other land or areas resulting therefrom.

B. If Contractor does not promptly comply with the terms of Owner’s written instructions, or in an
emergency where delay would cause serious risk of loss or damage, Owner may have the
defective Work corrected or repaired or may have the rejected Work removed and replaced. All
claims, costs, losses, and damages (including but not limited to all fees and charges of engineers,
architects, attorneys, and other professionals and all court or arbitration or other dispute
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resolution costs) arising out of or relating to such correction or repair or such removal and
replacement (including but not limited to all costs of repair or replacement of work of others)
will be paid by Contractor.

C. In special circumstances where a particular item of equipment is placed in continuous service
before Substantial Completion of all the Work, the correction period for that item may start to
run from an earlier date if so provided in the Specifications.

D. Where defective Work (and damage to other Work resulting therefrom) has been corrected or
removed and replaced under this Paragraph 13.07, the correction period hereunder with respect
to such Work will be extended for an additional period of one year after such correction or
removal and replacement has been satisfactorily completed.

E. Contractor’s obligations under this Paragraph 13.07 are in addition to any other obligation or
warranty. The provisions of this Paragraph 13.07 shall not be construed as a substitute for, or a
waiver of, the provisions of any applicable statute of limitation or repose.

13.08 Acceptance of Defective Work

A. If, instead of requiring correction or removal and replacement of defective Work, Owner (and,
prior to Engineer’s recommendation of final payment, Engineer) prefers to accept it, Owner may
do so. Contractor shall pay all claims, costs, losses, and damages (including but not limited to all
fees and charges of engineers, architects, attorneys, and other professionals and all court or
arbitration or other dispute resolution costs) attributable to Owner’s evaluation of and
determination to accept such defective Work (such costs to be approved by Engineer as to
reasonableness) and for the diminished value of the Work to the extent not otherwise paid by
Contractor pursuant to this sentence. If any such acceptance occurs prior to Engineer’s
recommendation of final payment, a Change Order will be issued incorporating the necessary
revisions in the Contract Documents with respect to the Work, and Owner shall be entitled to an
appropriate decrease in the Contract Price, reflecting the diminished value of Work so accepted.
If the parties are unable to agree as to the amount thereof, Owner may make a Claim therefor as
provided in Paragraph 10.05. If the acceptance occurs after such recommendation, an appropriate
amount will be paid by Contractor to Owner.

13.09 Owner May Correct Defective Work

A. If Contractor fails within a reasonable time after written notice from Engineer to correct
defective Work, or to remove and replace rejected Work as required by Engineer in accordance
with Paragraph 13.06.A, or if Contractor fails to perform the Work in accordance with the
Contract Documents, or if Contractor fails to comply with any other provision of the Contract
Documents, Owner may, after seven days written notice to Contractor, correct, or remedy any
such deficiency.

B. In exercising the rights and remedies under this Paragraph 13.09, Owner shall proceed
expeditiously. In connection with such corrective or remedial action, Owner may exclude
Contractor from all or part of the Site, take possession of all or part of the Work and suspend
Contractor’s services related thereto, take possession of Contractor’s tools, appliances,
construction equipment and machinery at the Site, and incorporate in the Work all materials and
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equipment stored at the Site or for which Owner has paid Contractor but which are stored
elsewhere. Contractor shall allow Owner, Owner’s representatives, agents and employees,
Owner’s other contractors, and Engineer and Engineer’s consultants access to the Site to enable
Owner to exercise the rights and remedies under this Paragraph.

C. All claims, costs, losses, and damages (including but not limited to all fees and charges of
engineers, architects, attorneys, and other professionals and all court or arbitration or other
dispute resolution costs) incurred or sustained by Owner in exercising the rights and remedies
under this Paragraph 13.09 will be charged against Contractor, and a Change Order will be
issued incorporating the necessary revisions in the Contract Documents with respect to the
Work; and Owner shall be entitled to an appropriate decrease in the Contract Price. If the parties
are unable to agree as to the amount of the adjustment, Owner may make a Claim therefor as
provided in Paragraph 10.05. Such claims, costs, losses and damages will include but not be
limited to all costs of repair, or replacement of work of others destroyed or damaged by
correction, removal, or replacement of Contractor’s defective Work.

D. Contractor shall not be allowed an extension of the Contract Times because of any delay in the
performance of the Work attributable to the exercise by Owner of Owner’s rights and remedies
under this Paragraph 13.09.

ARTICLE 14 - PAYMENTS TO CONTRACTOR AND COMPLETION
14.01 Schedule of Values

A. The Schedule of Values established as provided in Paragraph 2.07.A will serve as the basis for
progress payments and will be incorporated into a form of Application for Payment acceptable to
Engineer. Progress payments on account of Unit Price Work will be based on the number of units
completed.

14.02 Progress Payments
A. Applications for Payments:

1. At least 20 days before the date established in the Agreement for each progress payment (but
not more often than once a month), Contractor shall submit to Engineer for review an
Application for Payment filled out and signed by Contractor covering the Work completed as
of the date of the Application and accompanied by such supporting documentation as is
required by the Contract Documents. If payment is requested on the basis of materials and
equipment not incorporated in the Work but delivered and suitably stored at the Site or at
another location agreed to in writing, the Application for Payment shall also be accompanied
by a bill of sale, invoice, or other documentation warranting that Owner has received the
materials and equipment free and clear of all Liens and evidence that the materials and
equipment are covered by appropriate property insurance or other arrangements to protect
Owner’s interest therein, all of which must be satisfactory to Owner.

2. Beginning with the second Application for Payment, each Application shall include an
affidavit of Contractor stating that all previous progress payments received on account of the
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Work have been applied on account to discharge Contractor’s legitimate obligations
associated with prior Applications for Payment.

The amount of retainage with respect to progress payments will be as stipulated in the
Agreement.

B. Review of Applications:

L.

Engineer will, within 10 days after receipt of each Application for Payment, either indicate in
writing a recommendation of payment and present the Application to Owner or return the
Application to Contractor indicating in writing Engineer’s reasons for refusing to recommend
payment. In the latter case, Contractor may make the necessary corrections and resubmit the
Application.

Engineer’s recommendation of any payment requested in an Application for Payment will
constitute a representation by Engineer to Owner, based on Engineer’s observations of the
executed Work as an experienced and qualified design professional, and on Engineer’s
review of the Application for Payment and the accompanying data and schedules, that to the
best of Engineer’s knowledge, information and belief:

a. the Work has progressed to the point indicated;

b. the quality of the Work is generally in accordance with the Contract Documents (subject
to an evaluation of the Work as a functioning whole prior to or upon Substantial
Completion, the results of any subsequent tests called for in the Contract Documents, a
final determination of quantities and classifications for Unit Price Work under Paragraph
9.07, and any other qualifications stated in the recommendation); and

c. the conditions precedent to Contractor’s being entitled to such payment appear to have
been fulfilled in so far as it is Engineer’s responsibility to observe the Work.

By recommending any such payment Engineer will not thereby be deemed to have
represented that:

a. inspections made to check the quality or the quantity of the Work as it has been
performed have been exhaustive, extended to every aspect of the Work in progress, or
involved detailed inspections of the Work beyond the responsibilities specifically
assigned to Engineer in the Contract Documents; or

b. there may not be other matters or issues between the parties that might entitle Contractor
to be paid additionally by Owner or entitle Owner to withhold payment to Contractor.

Neither Engineer’s review of Contractor’s Work for the purposes of recommending
payments nor Engineer’s recommendation of any payment, including final payment, will
impose responsibility on Engineer:

a. to supervise, direct, or control the Work, or
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for the means, methods, techniques, sequences, or procedures of construction, or the
safety precautions and programs incident thereto, or

for Contractor’s failure to comply with Laws and Regulations applicable to Contractor’s
performance of the Work, or

to make any examination to ascertain how or for what purposes Contractor has used the
moneys paid on account of the Contract Price, or

to determine that title to any of the Work, materials, or equipment has passed to Owner
free and clear of any Liens.

5. Engineer may refuse to recommend the whole or any part of any payment if, in Engineer’s
opinion, it would be incorrect to make the representations to Owner stated in
Paragraph 14.02.B.2. Engineer may also refuse to recommend any such payment or, because
of subsequently discovered evidence or the results of subsequent inspections or tests, revise
or revoke any such payment recommendation previously made, to such extent as may be
necessary in Engineer’s opinion to protect Owner from loss because:

a.

the Work is defective, or completed Work has been damaged, requiring correction or
replacement;

the Contract Price has been reduced by Change Orders;

Owner has been required to correct defective Work or complete Work in accordance with
Paragraph 13.09; or

Engineer has actual knowledge of the occurrence of any of the events enumerated in
Paragraph 15.02.A.

C. Payment Becomes Due:

1. Ten days after presentation of the Application for Payment to Owner with Engineer’s
recommendation, the amount recommended will (subject to the provisions of Paragraph
14.02.D) become due, and when due will be paid by Owner to Contractor.

D. Reduction in Payment:

1. Owner may refuse to make payment of the full amount recommended by Engineer because:

a.

claims have been made against Owner on account of Contractor’s performance or
furnishing of the Work;

Liens have been filed in connection with the Work, except where Contractor has
delivered a specific bond satisfactory to Owner to secure the satisfaction and discharge of
such Liens;

there are other items entitling Owner to a set-off against the amount recommended; or
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d. Owner has actual knowledge of the occurrence of any of the events enumerated in
Paragraphs 14.02.B.5.a through 14.02.B.5.c or Paragraph 15.02.A.

2. If Owner refuses to make payment of the full amount recommended by Engineer, Owner will
give Contractor immediate written notice (with a copy to Engineer) stating the reasons for
such action and promptly pay Contractor any amount remaining after deduction of the
amount so withheld. Owner shall promptly pay Contractor the amount so withheld, or any
adjustment thereto agreed to by Owner and Contractor, when Contractor remedies the
reasons for such action.

3. Upon a subsequent determination that Owner’s refusal of payment was not justified, the
amount wrongfully withheld shall be treated as an amount due as determined by Paragraph
14.02.C.1 and subject to interest as provided in the Agreement.

14.03 Contractor’s Warranty of Title

A. Contractor warrants and guarantees that title to all Work, materials, and equipment covered by
any Application for Payment, whether incorporated in the Project or not, will pass to Owner no
later than the time of payment free and clear of all Liens.

14.04 Substantial Completion

A. When Contractor considers the entire Work ready for its intended use Contractor shall notify
Owner and Engineer in writing that the entire Work is substantially complete (except for items
specifically listed by Contractor as incomplete) and request that Engineer issue a certificate of
Substantial Completion.

B. Promptly after Contractor’s notification, Owner, Contractor, and Engineer shall make an
inspection of the Work to determine the status of completion. If Engineer does not consider the
Work substantially complete, Engineer will notify Contractor in writing giving the reasons
therefor.

C. If Engineer considers the Work substantially complete, Engineer will deliver to Owner a
tentative certificate of Substantial Completion which shall fix the date of Substantial Completion.
There shall be attached to the certificate a tentative list of items to be completed or corrected
before final payment. Owner shall have seven days after receipt of the tentative certificate during
which to make written objection to Engineer as to any provisions of the certificate or attached
list. If, after considering such objections, Engineer concludes that the Work is not substantially
complete, Engineer will, within 14 days after submission of the tentative certificate to Owner,
notify Contractor in writing, stating the reasons therefor. If, after consideration of Owner’s
objections, Engineer considers the Work substantially complete, Engineer will, within said 14
days, execute and deliver to Owner and Contractor a definitive certificate of Substantial
Completion (with a revised tentative list of items to be completed or corrected) reflecting such
changes from the tentative certificate as Engineer believes justified after consideration of any
objections from Owner.

D. At the time of delivery of the tentative certificate of Substantial Completion, Engineer will
deliver to Owner and Contractor a written recommendation as to division of responsibilities
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pending final payment between Owner and Contractor with respect to security, operation, safety,
and protection of the Work, maintenance, heat, utilities, insurance, and warranties and
guarantees. Unless Owner and Contractor agree otherwise in writing and so inform Engineer in
writing prior to Engineer’s issuing the definitive certificate of Substantial Completion,
Engineer’s aforesaid recommendation will be binding on Owner and Contractor until final
payment.

E. Owner shall have the right to exclude Contractor from the Site after the date of Substantial
Completion subject to allowing Contractor reasonable access to remove its property and
complete or correct items on the tentative list.

14.05 Partial Utilization

A. Prior to Substantial Completion of all the Work, Owner may use or occupy any substantially
completed part of the Work which has specifically been identified in the Contract Documents, or
which Owner, Engineer, and Contractor agree constitutes a separately functioning and usable
part of the Work that can be used by Owner for its intended purpose without significant
interference with Contractor’s performance of the remainder of the Work, subject to the
following conditions:

1. Owner at any time may request Contractor in writing to permit Owner to use or occupy any
such part of the Work which Owner believes to be ready for its intended use and
substantially complete. If and when Contractor agrees that such part of the Work is
substantially complete, Contractor, Owner, and Engineer will follow the procedures of
Paragraph 14.04.A through D for that part of the Work.

2. Contractor at any time may notify Owner and Engineer in writing that Contractor considers
any such part of the Work ready for its intended use and substantially complete and request
Engineer to issue a certificate of Substantial Completion for that part of the Work.

3. Within a reasonable time after either such request, Owner, Contractor, and Engineer shall
make an inspection of that part of the Work to determine its status of completion. If Engineer
does not consider that part of the Work to be substantially complete, Engineer will notify
Owner and Contractor in writing giving the reasons therefor. If Engineer considers that part
of the Work to be substantially complete, the provisions of Paragraph 14.04 will apply with
respect to certification of Substantial Completion of that part of the Work and the division of
responsibility in respect thereof and access thereto.

4. No use or occupancy or separate operation of part of the Work may occur prior to
compliance with the requirements of Paragraph 5.10 regarding property insurance.

14.06 Final Inspection

A. Upon written notice from Contractor that the entire Work or an agreed portion thereof is
complete, Engineer will promptly make a final inspection with Owner and Contractor and will
notify Contractor in writing of all particulars in which this inspection reveals that the Work is
incomplete or defective. Contractor shall immediately take such measures as are necessary to
complete such Work or remedy such deficiencies.
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14.07 Final Payment

A. Application for Payment:

L.

After Contractor has, in the opinion of Engineer, satisfactorily completed all corrections
identified during the final inspection and has delivered, in accordance with the Contract
Documents, all maintenance and operating instructions, schedules, guarantees, bonds,
certificates or other evidence of insurance, certificates of inspection, marked-up record
documents (as provided in Paragraph 6.12), and other documents, Contractor may make
application for final payment following the procedure for progress payments.

The final Application for Payment shall be accompanied (except as previously delivered) by:

a. all documentation called for in the Contract Documents, including but not limited to the
evidence of insurance required by Paragraph 5.04.B.6;

b. consent of the surety, if any, to final payment;
c. alist of all Claims against Owner that Contractor believes are unsettled; and

d. complete and legally effective releases or waivers (satisfactory to Owner) of all Lien
rights arising out of or Liens filed in connection with the Work.

In lieu of the releases or waivers of Liens specified in Paragraph 14.07.A.2 and as approved
by Owner, Contractor may furnish receipts or releases in full and an affidavit of Contractor
that: (i) the releases and receipts include all labor, services, material, and equipment for
which a Lien could be filed; and (ii) all payrolls, material and equipment bills, and other
indebtedness connected with the Work for which Owner might in any way be responsible, or
which might in any way result in liens or other burdens on Owner's property, have been paid
or otherwise satisfied. If any Subcontractor or Supplier fails to furnish such a release or
receipt in full, Contractor may furnish a bond or other collateral satisfactory to Owner to
indemnify Owner against any Lien.

B. Engineer’s Review of Application and Acceptance:

1.

If, on the basis of Engineer’s observation of the Work during construction and final
inspection, and Engineer’s review of the final Application for Payment and accompanying
documentation as required by the Contract Documents, Engineer is satisfied that the Work
has been completed and Contractor’s other obligations under the Contract Documents have
been fulfilled, Engineer will, within ten days after receipt of the final Application for
Payment, indicate in writing Engineer’s recommendation of payment and present the
Application for Payment to Owner for payment. At the same time Engineer will also give
written notice to Owner and Contractor that the Work is acceptable subject to the provisions
of Paragraph 14.09. Otherwise, Engineer will return the Application for Payment to
Contractor, indicating in writing the reasons for refusing to recommend final payment, in
which case Contractor shall make the necessary corrections and resubmit the Application for
Payment.

C. Payment Becomes Due:
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1. Thirty days after the presentation to Owner of the Application for Payment and
accompanying documentation, the amount recommended by Engineer, less any sum Owner
is entitled to set off against Engineer’s recommendation, including but not limited to
liquidated damages, will become due and will be paid by Owner to Contractor.

14.08 Final Completion Delayed

A. If, through no fault of Contractor, final completion of the Work is significantly delayed, and if
Engineer so confirms, Owner shall, upon receipt of Contractor’s final Application for Payment
(for Work fully completed and accepted) and recommendation of Engineer, and without
terminating the Contract, make payment of the balance due for that portion of the Work fully
completed and accepted. If the remaining balance to be held by Owner for Work not fully
completed or corrected is less than the retainage stipulated in the Agreement, and if bonds have
been furnished as required in Paragraph 5.01, the written consent of the surety to the payment of
the balance due for that portion of the Work fully completed and accepted shall be submitted by
Contractor to Engineer with the Application for such payment. Such payment shall be made
under the terms and conditions governing final payment, except that it shall not constitute a
waiver of Claims.

14.09 Waiver of Claims
A. The making and acceptance of final payment will constitute:

1. a waiver of all Claims by Owner against Contractor, except Claims arising from unsettled
Liens, from defective Work appearing after final inspection pursuant to Paragraph 14.06,
from failure to comply with the Contract Documents or the terms of any special guarantees
specified therein, or from Contractor’s continuing obligations under the Contract Documents;
and

2. a waiver of all Claims by Contractor against Owner other than those previously made in
accordance with the requirements herein and expressly acknowledged by Owner in writing as
still unsettled.

ARTICLE 15 - SUSPENSION OF WORK AND TERMINATION
15.01 Owner May Suspend Work

A. At any time and without cause, Owner may suspend the Work or any portion thereof for a period
of not more than 90 consecutive days by notice in writing to Contractor and Engineer which will
fix the date on which Work will be resumed. Contractor shall resume the Work on the date so
fixed. Contractor shall be granted an adjustment in the Contract Price or an extension of the
Contract Times, or both, directly attributable to any such suspension if Contractor makes a Claim
therefor as provided in Paragraph 10.05.

15.02 Owner May Terminate for Cause

A. The occurrence of any one or more of the following events will justify termination for cause:
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1. Contractor’s persistent failure to perform the Work in accordance with the Contract
Documents (including, but not limited to, failure to supply sufficient skilled workers or
suitable materials or equipment or failure to adhere to the Progress Schedule established
under Paragraph 2.07 as adjusted from time to time pursuant to Paragraph 6.04);

2. Contractor’s disregard of Laws or Regulations of any public body having jurisdiction;
3. Contractor’s repeated disregard of the authority of Engineer; or
4. Contractor’s violation in any substantial way of any provisions of the Contract Documents.

B. If one or more of the events identified in Paragraph 15.02.A occur, Owner may, after giving
Contractor (and surety) seven days written notice of its intent to terminate the services of
Contractor:

1. exclude Contractor from the Site, and take possession of the Work and of all Contractor’s
tools, appliances, construction equipment, and machinery at the Site, and use the same to the
full extent they could be used by Contractor (without liability to Contractor for trespass or
conversion);

2. incorporate in the Work all materials and equipment stored at the Site or for which Owner
has paid Contractor but which are stored elsewhere; and

3. complete the Work as Owner may deem expedient.

C. If Owner proceeds as provided in Paragraph 15.02.B, Contractor shall not be entitled to receive
any further payment until the Work is completed. If the unpaid balance of the Contract Price
exceeds all claims, costs, losses, and damages (including but not limited to all fees and charges
of engineers, architects, attorneys, and other professionals and all court or arbitration or other
dispute resolution costs) sustained by Owner arising out of or relating to completing the Work,
such excess will be paid to Contractor. If such claims, costs, losses, and damages exceed such
unpaid balance, Contractor shall pay the difference to Owner. Such claims, costs, losses, and
damages incurred by Owner will be reviewed by Engineer as to their reasonableness and, when
so approved by Engineer, incorporated in a Change Order. When exercising any rights or
remedies under this Paragraph, Owner shall not be required to obtain the lowest price for the
Work performed.

D. Notwithstanding Paragraphs 15.02.B and 15.02.C, Contractor’s services will not be terminated if
Contractor begins within seven days of receipt of notice of intent to terminate to correct its
failure to perform and proceeds diligently to cure such failure within no more than 30 days of
receipt of said notice.

E. Where Contractor’s services have been so terminated by Owner, the termination will not affect
any rights or remedies of Owner against Contractor then existing or which may thereafter accrue.
Any retention or payment of moneys due Contractor by Owner will not release Contractor from
liability.
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F. If and to the extent that Contractor has provided a performance bond under the provisions of
Paragraph 5.01.A, the termination procedures of that bond shall supersede the provisions of
Paragraphs 15.02.B and 15.02.C.

15.03 Owner May Terminate For Convenience

A. Upon seven days written notice to Contractor and Engineer, Owner may, without cause and
without prejudice to any other right or remedy of Owner, terminate the Contract. In such case,
Contractor shall be paid for (without duplication of any items):

1. completed and acceptable Work executed in accordance with the Contract Documents prior
to the effective date of termination, including fair and reasonable sums for overhead and
profit on such Work;

2. expenses sustained prior to the effective date of termination in performing services and
furnishing labor, materials, or equipment as required by the Contract Documents in
connection with uncompleted Work, plus fair and reasonable sums for overhead and profit on
such expenses;

3. all claims, costs, losses, and damages (including but not limited to all fees and charges of
engineers, architects, attorneys, and other professionals and all court or arbitration or other
dispute resolution costs) incurred in settlement of terminated contracts with Subcontractors,
Suppliers, and others; and

4. reasonable expenses directly attributable to termination.

B. Contractor shall not be paid on account of loss of anticipated profits or revenue or other
economic loss arising out of or resulting from such termination.

15.04 Contractor May Stop Work or Terminate

A. If, through no act or fault of Contractor, (i) the Work is suspended for more than 90 consecutive
days by Owner or under an order of court or other public authority, or (ii) Engineer fails to act on
any Application for Payment within 30 days after it is submitted, or (iii) Owner fails for 30 days
to pay Contractor any sum finally determined to be due, then Contractor may, upon seven days
written notice to Owner and Engineer, and provided Owner or Engineer do not remedy such
suspension or failure within that time, terminate the Contract and recover from Owner payment
on the same terms as provided in Paragraph 15.03.

B. In lieu of terminating the Contract and without prejudice to any other right or remedy, if
Engineer has failed to act on an Application for Payment within 30 days after it is submitted, or
Owner has failed for 30 days to pay Contractor any sum finally determined to be due, Contractor
may, seven days after written notice to Owner and Engineer, stop the Work until payment is
made of all such amounts due Contractor, including interest thereon. The provisions of this
Paragraph 15.04 are not intended to preclude Contractor from making a Claim under Paragraph
10.05 for an adjustment in Contract Price or Contract Times or otherwise for expenses or damage
directly attributable to Contractor’s stopping the Work as permitted by this Paragraph.
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ARTICLE 16 — DISPUTE RESOLUTION

16.01 Methods and Procedures

A.

Either Owner or Contractor may request mediation of any Claim submitted to Engineer for a
decision under Paragraph 10.05 before such decision becomes final and binding. The mediation
will be governed by the Construction Industry Mediation Rules of the American Arbitration
Association in effect as of the Effective Date of the Agreement. The request for mediation shall
be submitted in writing to the American Arbitration Association and the other party to the
Contract. Timely submission of the request shall stay the effect of Paragraph 10.05.E.

Owner and Contractor shall participate in the mediation process in good faith. The process shall
be concluded within 60 days of filing of the request. The date of termination of the mediation
shall be determined by application of the mediation rules referenced above.

If the Claim is not resolved by mediation, Engineer’s action under Paragraph 10.05.C or a denial
pursuant to Paragraphs 10.05.C.3 or 10.05.D shall become final and binding 30 days after
termination of the mediation unless, within that time period, Owner or Contractor:

1. elects in writing to invoke any dispute resolution process provided for in the Supplementary
Conditions; or

2. agrees with the other party to submit the Claim to another dispute resolution process; or

3. gives written notice to the other party of the intent to submit the Claim to a court of
competent jurisdiction.

ARTICLE 17 - MISCELLANEOUS

17.01 Giving Notice

A.

Whenever any provision of the Contract Documents requires the giving of written notice, it will
be deemed to have been validly given if:

1. delivered in person to the individual or to a member of the firm or to an officer of the
corporation for whom it is intended; or

2. delivered at or sent by registered or certified mail, postage prepaid, to the last business
address known to the giver of the notice.

17.02 Computation of Times

A.

When any period of time is referred to in the Contract Documents by days, it will be computed to
exclude the first and include the last day of such period. If the last day of any such period falls on
a Saturday or Sunday or on a day made a legal holiday by the law of the applicable jurisdiction,
such day will be omitted from the computation.
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17.03

17.04

17.05

17.06

Cumulative Remedies

A. The duties and obligations imposed by these General Conditions and the rights and remedies
available hereunder to the parties hereto are in addition to, and are not to be construed in any way
as a limitation of, any rights and remedies available to any or all of them which are otherwise
imposed or available by Laws or Regulations, by special warranty or guarantee, or by other
provisions of the Contract Documents. The provisions of this Paragraph will be as effective as if
repeated specifically in the Contract Documents in connection with each particular duty,
obligation, right, and remedy to which they apply.

Survival of Obligations

A. All representations, indemnifications, warranties, and guarantees made in, required by, or given
in accordance with the Contract Documents, as well as all continuing obligations indicated in the
Contract Documents, will survive final payment, completion, and acceptance of the Work or
termination or completion of the Contract or termination of the services of Contractor.

Controlling Law
A. This Contract is to be governed by the law of the state in which the Project is located.
Headings

A. Article and paragraph headings are inserted for convenience only and do not constitute parts of
these General Conditions.

H:\PRIVATE\SPEC\Ctsparts\General Conditions2007.doc
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SUPPLEMENTARY CONDITIONS
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SUPPLEMENTARY CONDITIONS

These Supplementary Conditions amend or supplement the Standard General Conditions of the
Construction Contract (EJCDC C-700, 2007 ed.) and other provisions of the Contract Documents as
indicated below. All provisions which are not so amended or supplemented herein or in the Specific
Project Requirements remain in full force and effect.

SC-1.01

SC-2.02

SC-2.03(A)
SC-4.02(A)
SC-4.06(G)

SC-5.03(A)(1)

SC-5.04(B)(1)

SC-5.04(B)(2)

The terms used in these Supplementary Conditions which are defined in the
General Conditions have the meaning assigned to them in the General Conditions.

Delete paragraph 2.02(A) in its entirety and insert the following in its place:

Owner shall furnish one (1) printed/hard copy of the drawings and Project Manual
which shall be an executed contract set and one set in electronic format (.pdf), if
requested.

In the last sentence of 2.03A, change "sixtieth day" to "ninetieth day."
Change "Supplementary Conditions" to read "Specific Project Requirements.”
Delete paragraph 4.06(G) in its entirety.

The required Certificate of Insurance shall be in a form satisfactory to the Owner
(most current version of ACORD 25 or approved equal). If the Contractor fails to
procure and maintain any specified and/or required insurance, the Owner shall
have the right to procure and maintain the said insurance for and in the name of the
Contractor and the Contractor shall pay the cost thereof and shall furnish all
necessary information to make effective and maintain such insurance.

Change "Supplementary Conditions" to read "Specific Project Requirements."
The limits of liability for the insurance required by paragraph 5.04(A) of the
General Conditions shall provide coverage for not less than the following amounts

or greater where required by Laws and Regulations:

All of the limits below may be satisfied with an Umbrella/Excess Liability as
needed to increase the Primary Policy to required limits.

5.04(A)(1) and (2) Workers' Compensation, etc., under paragraphs 5.04(A)(1) and
5.04(A)(2) of the General Conditions:

(a) State Statutory
(b) Applicable Federal (e.g., Longshoreman's): Statutory
(c) Employer's Liability: $1,000,000
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5.04(A)(3), (4) and (5). Contractor's Liability Insurance under paragraphs
5.04(A)(3) through 5.04(A)(5) of the General Conditions which shall also include
completed operations and product liability coverage.

(@) Bodily Injury and Property Damage, Combined Single Limit (CSL)
(Except Products and Completed Operations) Property Damage liability
insurance will provide Explosion, Collapse, and Underground coverage
where applicable.

Each Occurrence $2,000,000
General Aggregate $4,000,000

(b) Products and Completed Operations
Aggregate $1,000,000

Products and Completed Operations to be maintained for two (2) years
after final payment and Contractor shall continue to provide evidence of
such coverage to the Owner on an annual basis during the
aforementioned period.

(c) Personal and Advertising Injury (Per Person/Organization and per
occurrence). $1,000,000

(d) Fire Damage $100,000
(e) If the General Liability Policy includes a General Aggregate, such
policy shall be endorsed to have the General Aggregate Per Project

Aggregate Limit.

5.04(A)(6) Automobile Liability - (Owned, Non-Owned, Hired)
Contractor may provide split limits or combined single limit.

(@ Split Limits:

Bodily Injury, Each Person: $2,000,000

Each Occurrence $2,000,000

Property Damage, Each Occurrence $1,000,000
or

(b) Combined Single Limit

Bodily Injury and Property Damage,
Each Occurrence $2,000,000
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SC-5.04(B)(3)

SC-5.04(B)(4)

Add the following to the end of the paragraph: “to the extent available in the
insurance industry with industry standard exclusions and as allowed under the laws
and regulations in the State of Ohio;”

Add the following:

Written notice of cancellation for non-payment of premium shall be at least 10
days.

Add the following section:

SC-5.04(C)

Unless otherwise stated in Specific Project Requirements, the Contractor shall
purchase and provide an "Owner's and Contractor's Protective Policy” with an
immediate Effective Date and the Owner listed as the insured (No additional
insureds) for the following limits:

Each Occurrence $1,000,000
General Aggregate $2,000,000

Add the following section:

SC-5.04(D)

SC-5.05

SC-5.06

Unless otherwise stated in Specific Project Requirements the Contractor shall
purchase and maintain during the Contract Time "All Risk Builders' Risk
Insurance," and/or "Installation Floater Insurance,” and/or "Boiler and Machinery
Insurance,” and any and all insurance requirements of section GC-5.06 of the
General Conditions as applicable for the type of work to be performed upon the
Project to the full insurable value thereof for the benefit of the Owner, the
Contractor, Subcontractors and Suppliers as their interest may appear. This
insurance shall cover the work until final acceptance and final payment by the
Owner. This provision shall in no way release the Contractor or Contractor's
Surety from obligations under the Contract Documents to fully complete the
Project. The original policy(s) shall be filed with the Owner or his designated
representative.

Owner’s Liability Insurance

See SC-5.04(C) above.

Property Insurance

Unless otherwise stated in Specific Project Requirements, the Contractor, not the
Owner, shall purchase and maintain during the Contract Time all property

insurance required in section GC-5.06 of the General Conditions and as outlined in
SC-5.04(D) above.

Add the following section:

SC-6.02(C)

The Contractor shall be responsible for the Owner and/or Engineer's additional
inspection and administrative costs for work performed beyond regular working
hours as defined in this Section.
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SC-6.07(B)

SC-6.09 (D)

Delete paragraph 6.07(B) in its entirety.

Add the following:
D. The contractor agrees to the requirements of RC 153.59, RC 153.591, and RC
153.60.

Add the following section:

SC-6.10(B)

SC-6.17

SC-7.02

Add the following:

Should the Owner be exempt from Ohio State Sales and Use Taxes on materials
and equipment to be incorporated in the Project, the Contractor may obtain a
waiver and said taxes shall not be included in the Contract Price.

1. Owner will furnish the required certificates of tax exemption to Contractor
for use in the purchase of supplies and materials to be incorporated into the
work

2. Owner’s exemption to Contractor does not apply to construction tools,
machinery, equipment, or other property by or leased by Contractor, or to
supplies or materials not incorporated into the work.

The Contractor shall withhold and/or pay all consumer, use, property, employment,
income and other taxes in accordance with the laws and regulations of the United
States, State of Ohio, Owner and other applicable agencies which are applicable
during the performance of the work.

Shop Drawings and Samples
Add the following new paragraphs immediately after paragraph 6.17(E):

Contractor shall furnish required submittals with sufficient information and
accuracy in order to obtain required approval of an item with no more than three
(3) submittals. Engineer will record Engineer’s time for reviewing subsequent
materials of shop drawings, samples, or other items requiring approval and
Contractor shall reimburse Owner for Engineer’s charges for such time.

In the event that Contractor requests a substitution for a previously approved item,
Contractor shall reimburse Owner for Engineer’s charges for such time unless the

need for such substitution is beyond the control of the Contractor.

Delete Section 7.02 of the General Conditions in its entirety and insert the
following:

SC-7.02(A)  The General Construction Contractor shall be referred to and
defined as the Construction Coordinator.
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SC-10.01 (A)

SC-11.01(A)

SC-13.07(A)

SC-13.07(C)

SC-7.02(B)  Duties of the Construction Coordinator include the following:

1. Scheduling and coordinating the work of the Prime Contractors
including submission and periodic updating of project schedule.

2.  Establishing and administrating the site safety program and procedures
for the project.

3. Seethat permits are applied for and obtained on a timely basis. Advise
the Engineer of any problems related to permit approval.

4.  Monitoring compliance with Laws and Regulations.

5. Maintain project site for dust, sedimentation, debris, waste, and general
site cleanliness.

6. Coordinate location and use of temporary construction facilities
including but not limited to sanitary, water, power, telephone, and
parking.

7. Coordinate Owner interface for utility tie-ins/shut downs.

8.  Monitor shop drawing submittal and coordination of submittal
information between Prime Contractors.

Add the following:

The Owner may request from the Contractor and the Contractor shall provide
within ten days of the request, a quote for all ordered changes in the work or work
the Owner may be considering to be ordered. The quote shall be a line item,
detailed, itemized breakdown of the work.

For purposes of "Cost of the Work" delete Section 11.01(A), (B), and (C) of the
General Conditions in their entirety and insert ODOT 109.05, in its place.

In the First sentence of Section 13.07(A) remove "Substantial Completion" and
insert "Final Acceptance of the entire project and final payment by the Owner."

Remove 13.07(C) and replace with the following:

All materials and equipment shall be warranted by the respective material supplier
or equipment manufacturer until the end of the Contractor's "correction period™ (or
longer if specified elsewhere in the contract) regardless of date of initial
installation or operation of the material or equipment. The cost of such extended
warranties as needed from material suppliers or equipment manufacturers to
provide warranty coverage until the end of the "correction period" or other period
as specified in the contract shall be the responsibility of the prime contractor and
shall be assumed to have been included in his bid.
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SC-14.02(A) (3) Delete Section 14.02(A) (3) of the General Conditions in its entirety and insert the
following:

Until the job is 50% complete, the Contractor will be paid 92% of the estimated
value of labor and material completed in acceptable form. After the work is 50%
complete, no further funds shall be retained and the Contractor shall be paid 100%
of the estimated value of the remaining labor and material completed in acceptable
form, provided that the Contractor is making satisfactory progress and there is no
specific cause for greater withholding. Upon the Owner’s agreement that the
project is substantially complete, the Retainage may be reduced to twice the value
of the remaining punch list work subject to the recommendation of the Engineer
and the approval by the Owner.

Add the following section:
SC-14.02(A) (4)

Payment for stored materials at invoice prices or at the unit price bid for materials,
or the lesser value of the two, will be made for accepted nonperishable equipment
and materials which are to be incorporated into the work, when accepted,
delivered, properly stored, and protected upon the site and verified to the Engineer
by a copy of the invoice. For materials and equipment meeting the foregoing
conditions, the Owner will pay, when properly included in an approved estimate,
92% of the invoice value of the same. Subsequent to the inclusion of a payment
for delivered materials in a progress payment, Contractor shall submit no later than
the next payment submission, a partial waiver of lien from each and every supplier
for whom delivered materials were paid. If no such waiver is submitted prior to or
along with the next payment, the amount of delivered materials paid commensurate
with that particular item will be deducted from future payments. No payment for
delivered materials shall be made for any items that are scheduled to be
incorporated in the work within 30 days of submission of the pay estimate.
Delivered materials will not be paid in any given month for a total amount less
than $5,000.00. Payment for delivered materials for such items as pipe backfill
and roadway subbase will not be routinely considered.
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ARTICLE 16 - DISPUTE RESOLUTION AGREEMENT - JUDICIAL SYSTEM

OWNER and CONTRACTOR hereby agree that Article 16 of the General Conditions to the
Agreement between OWNER and CONTRACTOR is amended to include the following agreement
of the parties:

16.01 All claims, disputes and other matters in question between Owner and Contractor arising
out of or relating to the Contract Documents or the breach thereof (except for claims
which have been waived by the making or acceptance of final payment as provided by
Paragraph 14.09) will be decided through the Lake County Court of Common Pleas.
Acrbitration will be entered into only if agreed upon in writing by both parties.

END OF SECTION

01/2024
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SECTION 011100 - SUMMARY OF WORK

PART 1 - GENERAL

1.1 LOCATION OF THE PROJECT

A. The project is located at the Painesville Purification Plant, 9565 Headlands Rd., Mentor,
Ohio 44060.

1.2 PROJECT DESCRIPTION

A.  The Base Bid is for a new Chlorine Building. The work includes the Building Shell =
Piles, Foundation, Walls, Roof, Door, & Overhead Door.

B. Also included in the bid forms are several Alternates:

1.  Alternate Al is for Procurement and Delivery of the Make-up Air Unit (MAU).

2. Alternates B1, B2, & B3 are for Procurement of Chemical Storage Tanks. The tanks
shall be purchased by the Contractor including delivery to the jobsite, offload and
slide the tanks into position inside the building. The Owner may award just
Alternate B1 or B2 or B3 as budget may allow.

Each Chemical Storage Tank shall be or require the following:

a.

b.

FRP (in accordance with AWWA D120)

Minimum capacity of 2,618 gallons.

Rated for 1.2 specific gravity (spg)

Flat bottom, vertical walls, and domed or flat top.

Manufactured by Design Tanks, Belden Tank Technologies, or equal
NSF 61 certified

Bulk Tank Accessories shall include:

1) 18” Manway (top).

2)  6” Level sensor connection (top).

3) 47 Vent (top center).

4)  6” Overflow pipe turned downward and screened (side).

5)  2” Valved drain w/cap (side).

6)  2” Tank discharge (side).

7)  2” Tank fill (top).

8)  Ladder. Heavy-duty OSHA fiberglass reinforced vinyl ester capable of a
300-1b load. The ladder shall be 18 inches wide between side rails, and
rungs shall be spaced 12-inches on center. Rungs shall be non-slip and
square.
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9)  Tie down system meeting seismic zone 4 requirements per IBC 2021
code. The tie down system shall be other than stainless steel and shall be
resistant to the chemicals stored.

1.3 SPECIFICATIONS

A.  In general, these Specifications describe the work to be performed by the various trades,
other than work specifically excluded. It shall be the responsibility of the Contractor and
Subcontractors to perform all work incidental to their trade, whether or not specific
mention is made of each item, unless such incidentals are included under another Item.

B. It is advised that the Contractor and all Subcontractors familiarize themselves with the

contents of the complete Specifications, particularly for the trades preceding, following,
related or adjacent to their work.

1.4 DRAWING SCHEDULE

A.  The work to be done under this Contract is shown on the Drawings included with the bid

documents.

1. Cover Sheet G-01
2 Legends and Abbreviations G-02
3 Site Plan C-01
4. Foundation Plan S-01
5. Roof Plan (structural) S-02
6 Floor Plan A-01
7 Elevations A-02
8. Sections, Details and Schedules A-03
9. Wall Sections A-04
10.  Mechanical Plans and Schedules M-01
11.  General Notes SD-01
12.  General Notes SD-02
13.  General Notes SD-03
14.  Sections and Typical Details SD-04
15.  Sections and Typical Details SD-05
16.  Sections and Typical Details SD-06
17.  Sections and Typical Details SD-07

END OF SECTION 011100
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SECTION 011419 - USE OF SITE

PART 1 - GENERAL

1.1

A.

1.2

1.3

GENERAL

The Contractor will be allowed the use of as much of the site designated for the
improvements as is necessary for their operation.

USE OF STREETS

During the progress of the work, the Contractor shall make ample provisions for both
vehicle and pedestrian traffic on any public street and shall indemnify and save
harmless the Owner from any expense whatsoever due to their operations over said
streets. The Contractor shall also provide free access to all the fire hydrants, water, and
gas valves located along the line of their work. Gutters and waterways must be kept
open or other provisions made for the removal of storm water. Street intersections may
be blocked only one-half at a time, and the Contractor shall lay and maintain temporary
driveways, bridges and crossings, such as in the opinion of the Engineer are necessary
to reasonably accommodate the public.

In the event of the Contractor's failure to comply with these provisions, the Owner may
cause the same to be done, and may deduct the cost of such work from any monies due
the Contractor under this Agreement, but the performance of such work by the Owner
at its instance shall serve in no way to release the Contractor from his general or
particular liability for the safety of the public or the work.

The Contractor shall repair at no cost to the Owner, all existing roads, parking areas,
grassed areas that are damaged due to the execution of his work. The Contractor shall
remove daily all mud, soil and debris that may be tracked onto existing streets, drives,
or walks by his equipment or that of subcontractors or suppliers.

RIGHTS-OF-WAY

Whenever it is required to perform work within the limits of public or private property
or in rights-of-way, such work shall be done in conformity with all agreements between
the Owner and the owners of such. Care shall be taken to avoid injury to the premises
entered, which premises shall be left in a neat and orderly condition by the removal of
rubbish and the grading of surplus materials, and the restoration of said public or
private property to the same general conditions as pertained at the time of entry for
work to be performed under this contract.

The Contractor shall not (except after consent from the proper parties) enter or occupy
with men, tools or equipment, any land outside the rights-of-way or property of the
Owner.
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C.  When the Contractor performs construction within 10 ft. of a right-of-way or easement
line, he shall place tall stakes properly identified at points of change in width or
direction of the right-of-way or easement line and at points along the line so that at least
two stakes can be seen distinctly from any point on the line.

1.4 PROTECTING EXISTING BUILDINGS, STRUCTURES AND ROADWAYS

A.  The Contractor shall, at his own expense, shore up and protect any buildings, roadways,
utilities or other public or private structures which may be encountered or endangered in
the prosecution of the work, and that may not be otherwise provided for, and he shall
repair and make good any damages caused to any such property by reason of his
operations. All existing fences removed due to the prosecution of the work shall be
replaced by the Contractor. No extra payment will be made for said work or material,
but the cost of this work must be included in the price stipulated for the work to be done

under this contract.

1.5 SITE FACILITIES
A.  The Contractor shall furnish and place sufficient quantities of portable toilet facilities at

locations convenient for use by the Contractor's personnel, Subcontractors, the
Engineer, and the Owner.

1.6 RESTORATION
A. The Contractor shall restore all areas per the plans and specifications and if not

specified, at least to the condition existing prior to the start of work.

END OF SECTION 011419
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SECTION 011423 - ADDITIONAL WORK, OVERTIME

PART 1 - GENERAL

1.1 NIGHT, SUNDAY AND HOLIDAY WORK

A.  No work will be permitted at night, Sunday or legal holidays except as noted on the plans
or in the case of emergency and then only upon written authorization of the Engineer.
Where no emergency exists, but the Contractor feels it advantageous to work at night,
Sunday or legal holidays, the Contractor shall notify the Engineer at least two (2) days in
advance, requesting written permission. Any work performed during the absence of the
Engineer will be done at the Contractor's risk and responsibility and may be subject to
rejection upon later inspection.

END OF SECTION 011423
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SECTION 012513 — PRODUCT SUBSTITUTION PROCEDURES

PART 1 - GENERAL

1.1 MATERIALS AND EQUIPMENT

A. Inthe specifications and on the Engineer's drawings, are specified and shown certain pieces
of equipment and materials deemed most suitable for the service anticipated. This is not
done to eliminate other equipment and materials equally as good and efficient. The
Contractor shall prepare their bid on the particular materials and equipment specified.
Following the award of the contract, should the Contractor desire to use other equipment
and materials, they shall submit to the Owner a written request for such change and state
the advantage to the Owner and the savings or additional cost involved by the proposed
substitution. The determination as to whether or not such change will be permitted rests
with the Owner and the Engineer.

B.  Each major item of equipment shall be inspected by a manufacturer's representative during
installation and upon completion of the work. The Contractor shall supply the Engineer
with a certificate of such inspection.

END OF SECTION 012513
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SECTION 013119 - PROJECT MEETINGS

PART 1 - GENERAL

1.1

PRECONSTRUCTION MEETING

Prior to the Contractor beginning any work on the project, the Owner will schedule and
hold a preconstruction meeting to discuss all aspects of the contract work.

The Contractor shall be present and be prepared to comment in detail on all aspects of their
work.

The Contractor shall bring to the preconstruction meeting a proposed construction progress
schedule, erosion control plan, quality control program, concrete mix designs, asphalt mix
designs (JMF), etc. Approval of each by the Engineer is required prior to the start of any
work.

D. Included in the construction progress schedule shall be an implementation sequence of the
proposed erosion control efforts required by the contract.
1.2 PROGRESS MEETINGS
A.  Monthly progress meetings will be held at a location to be determined by the Owner on a
regularly scheduled day mutually convenient to the Owner, Contractor, and Engineer.
B.  The Contractor shall provide an updated construction progress schedule and be prepared to
comment in detail on all aspects of his work.
END OF SECTION 013119
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SECTION 013216 — CONSTRUCTION PROGRESS SCHEDULE

PART 1 - GENERAL

1.1 PROGRESS SCHEDULE

A. Immediately after signing the Contract, the General Construction Contractor shall prepare a
graphic progress schedule, indicating the work to be executed during each month and the
rate of expected progress to secure completion on the agreed-upon completion date. The
progress schedule shall be approved by the Engineer and Owner prior to starting work on
the site. Copies of such graphic progress charts, upon which has been indicated the actual
progress, shall be furnished to the Engineer with each requisition for payment.

B.  Should the rate of progress fall materially behind the scheduled rate of progress, and unless
the delay is authorized by the Engineer, each offending Contractor shall furnish additional
labor, work overtime, or take other necessary means required for completion of the work on
the scheduled date. No additional compensation beyond the set Contract price shall be paid
for action taken or overtime expense incurred in maintaining scheduled progress.

END OF SECTION 013216
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SECTION 013223 — SURVEY AND LAYOUT DATA

PART 1 - GENERAL

1.1

A.

1.2

STAKING

The Contractor shall hire a surveyor licensed in the state the work is to be installed to
provide all reference points not already established and staking. The Contractor shall
protect and preserve the established staking and reference points as long as required for
installation of the work and field verifications by any party. The Contractor’s surveyor
shall replace and accurately relocate all staking and reference points so lost, destroyed or
moved.

LAYOUT OF WORK

The Contractor shall lay out his work and be responsible for correct locations, elevations
and dimensions of all work executed by him under this Contract. The Contractor must
exercise proper precautions to verify the figures shown on the Drawings before laying out
the work and will be held responsible for any error resulting from his failure to exercise
such precaution. The Contractor shall insure the new construction aligns with any existing
work.

END OF SECTION 013223
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SECTION 013236 — VIDEO MONITORING AND DOCUMENTATION

PART 1 - GENERAL

1.1

A.

1.2

1.3

SCOPE

Provide all labor, materials, equipment, and services, and perform all operations necessary
to furnish to the Owner a complete color audio-video record of the surface features within
the proposed construction zone of influence. The Contractor shall supply the video in
digital format mutually agreed upon by the Owner and Contractor such as DVD or thumb
drive. The purpose of this coverage shall be to accurately document the pre-construction
condition of these surface features.

Video monitoring shall include documentation of the conditions within the buildings.

QUALIFICATIONS

The video documentation shall be done by a responsible commercial firm known to be
skilled and regularly engaged in the business of pre-construction color audio-video
documentation. The firm shall furnish such information as the Owner deems necessary to
determine the ability of that firm to perform the work in accordance with the Contract
specifications.

PRODUCTS

The color audio-video recording delivered to the Owner shall be digital format such as
DVD or thumb drive.

END OF SECTION 013236
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SECTION 013319 - FIELD TEST REPORTING

1.1 SUMMARY

A.

This Section includes, but is not limited to, services performed by an independent
testing laboratory. Laboratory services covered under this section are for testing
materials used for field constructed elements of the work. Performance testing of
manufactured items and shop fabricated materials shall be covered under their
respective specification section.

All testing performed under this item shall be for the protection and benefit of the
Owner and shall not be construed by the Contractor as a comprehensive quality
control program intended to protect the Contractor, his subcontractors, or his
suppliers. Unless otherwise directed by the Owner, testing frequency and types of
testing shall be as scheduled herein.

Inspections, tests, and related actions specified in this section and elsewhere in the
contract documents are not intended to limit the Contractor’s own quality control
procedures and testing, which facilitate overall compliance with requirements of
the contract documents. Requirements for the Contractor to provide quality control
services as required by the Engineer, the Owner, governing authorities, or other
authorized entities are not limited by the provisions of this Section.

The Contractor is required to cooperate with the (independent) testing laboratories
performing required inspections, test, and similar services and the Engineer or his
representative.

Materials and installed work may require testing or retesting at any time during
progress of work. Retesting of rejected materials or installed work shall be done at
Contractor’s expense.

1.2 RELATED DOCUMENTS

A.

Drawings and general provisions of the Contract, including General Supplementary
Conditions and Division 1 Specifications sections, apply to work of this section.

The Contract Documents may include testing requirements furnished under other
Sections. Work elements which may include other testing requirements are:

1. Water distribution systems.

Storm sewer systems.

Sanitary sewer systems.

Water tightness of tanks.

Air balancing.

Electrical systems tested and certified by the Electrical Contractor.

A
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1.3

1.4

SELECTION AND PAYMENT

A.

The Contractor will employ an independent testing laboratory to perform specified
testing. Payment shall be incidental to the related work bid item. The laboratory
shall be mutually agreed upon by the Owner, Engineer, and Contractor.

B. Employment of testing laboratory in no way relieves the Contractor of the
obligation to perform work in accordance with requirements of the contract
documents.

C. The testing laboratory and their personnel shall be under the direction of the
Engineer’s on-site representative, regardless of who employs their services.

REFERENCES

A. AASHTO T-19, Standard Method of Test for Unit Weight and Voids in Aggregate.

B. AASHTO T-37, Standard Method of Test for Sieve Analysis of mineral Filler for
Road and Paving Materials.

C. AASHTO T-230, Standard Method of Test for Determining Degree of Pavement
Compaction of Bituminous Aggregate Mixtures.

D. ASTM C-29, Standard Method of Test for Unit Weight and Voids in Aggregate.

E. ASTM C-31, Standard Practice for Making and Curing Concrete Test Specimens
in the Field.

F. ASTM C-33, Standard Specification for Concrete Aggregates.

G. ASTM C-39, Standard Test Method for Compressive Strength of Cylindrical
Concrete Specimens.

H. ASTM C-40, Test Method for Organic Impurities in Fine Aggregates for Concrete.

L. ASTM C-42, Standard Test Methods for Obtaining and Testing Drilled Cored and
Sawed Beams of Concrete.

J. ASTM C-88, Standard Test Method for Soundness of Aggregate by use of Sodium
Sulfate or Magnesium Sulfate.

K. ASTM C-94, Standard Specification for Ready-Mixed Concrete.

L. ASTM C-117, Standard Test Method for Materials Finer than 75-um (No. 200)
Sieve in Mineral Aggregates by Washing.

M. ASTM C-136, Standard Method for Sieve Analysis of Fine and Course Aggregate.
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AA.

AB.

AC.

AD.

ASTM C-142, Test Method for Clay Lumps and Friable Particles in Aggregate.
ASTM C-143, Standard Test Method for Slump of Hydraulic Cement Concrete.
ASTM C-172, Standard Practice for Sampling Freshly Mixed Concrete.

ASTM C-173, Standard Test Method for Air Content of Freshly Mixed Concrete
by the Volumetric Method.

ASTM C-231, Standard Test Method for Air Content of Freshly Mixed Concrete
by the Pressure Method.

ASTM C-535, Standard Test Method for Resistance to Degradation of Large-Size
Course Aggregate by Abrasion and Impact in the Los Angeles Machine.

ASTM C-1064, Standard Test Method for Temperature of Freshly Mixed Portland
Cement Concrete.

ASTM D-698, Standard Test Methods for Moisture-Density Relations of Soils and
Soil-Aggregate Mixtures Using 5.5-1b. (2.49-kg) Rammer and 12-inc. (305-mm)
Drop.

ASTM D-2487, Standard Test Method for Classification of Soils for engineer
purposes.

ASTM D-2940, Standard Specification for Graded Aggregate Material for Bases or
Subbases for Highways or Airports.

ASTM D-4253, Standard Test Method for Maximum Index Density and Unit
Weight of Soils Using a Vibratory Table.

ASTM D-4254, Standard Test Method for Minimum Index Density and Unit
Weight of Soils and Calculation of Relative Density.

ASTM D-4832, Standard Test Method for Preparation and Testing of Controlled
Low Strength Material (CLSM) Test Cylinders.

ODOT Supplement 1021, Method of Test for Determination of the Percent of
Fractured Pieces in Gravel.

ODOT Supplement 1029, Method of Test for Determining the Percentage of
Deleterious Materials in Course Aggregate.

ODOT Supplement 1036, Method of Test for Determination of Percent Air Voids
in Compacted Dense Bituminous Paving Mixtures.

ODOT Supplement 1044, Mix Design Method for Bituminous Aggregate Base.
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1.5

1.6

1.7

AE. Uni-Bell PVC Pipe Association UNI-B-6-98 for Low Pressure Air Testing of
Installed Sewer Pipe.

AF.  ASTM — C969 — Standard practice for infiltration and exfiltration acceptance of
installed concrete sewer pipe.

SUBMITTALS

A. Prior to the start of work, submit testing laboratory name, address, and telephone
number, and names of full-time (registered Engineer) (specialist) and responsible
officer.

B. Submit copy of the testing laboratory’s evaluation report issued by one of the
evaluation authorities identified in Article 1.6 of this Section with memorandum of
remedies of any deficiencies reported by the inspection.

C. Submit the chain of custody and other QA/QC procedures for each test to be utilized
by the laboratory.

D. Submit a sample test report for review by the Engineer to demonstrate conformance
with Article 3.2 herein.

QUALITY ASSURANCE

A. Except as otherwise indicated, the testing laboratory engaged shall be prequalified
by the Ohio Department of Transportation for the types of services specified herein.

B. The field personnel utilized to perform all field-testing and preparation shall be
certified for those tests being performed.

RESPONSIBILITIES

A. Testing Laboratory Responsibilities:

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

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

3. Ascertain compliance of materials and mixes with requirements of the
contract documents.

4. Immediately notify the Engineer and Contractor of observed irregularities

or nonconformance of work or products.

Perform additional tests required by the Engineer.

6. Testing personnel are to report to the Engineer or his representative upon
arrival on site for instructions and requirements. Prior to leaving the site,
furnish the Engineer or his representative all test results whether in a formal
or informal format.

7. Attend preconstruction meetings and progress meetings.

9]

013319 -4



B.

Contractor Responsibilities:

1.
2.

3.

Provide access to materials proposed to be used which require testing.
Cooperate with laboratory personnel and provide access to the work (and to
manufacturers’ facilities).

Provide incidental labor and facilities:

a. To provide access to work to be tested.

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

c. To facilitate tests.

d. To provide storage and curing of test samples as required by the

testing laboratory.
Notify the Engineer and laboratory 24 hours prior to expected time for
operations requiring testing services for scheduling purposes. Materials
will not be permitted to be placed without the proper testing being
performed in conformance with this Section.

1.8 LIMITS OF LABORATORY AUTHORITY

A.

B.

C.

D.

The laboratory may not release, revoke, alter, or enlarge the requirements of the
contract documents.

The laboratory may not approve or accept any portion of the work.

The laboratory may not assume any duties of the Contractor.

The laboratory has no authority to stop the work.

1.9 SCHEDULE OF TESTS

Testing anticipated on this project shall include, but is not limited to:

A.

Earthwork

1.

el

Special backfill material sieve analysis per ASTM C-136, one test per

source.

On-site trench backfill analysis per ASTM D-2487, as directed by Engineer.

Pipe bedding and cover sieve analysis per ASTM C-136, one test per source.

Drainage fill sieve analysis per ASTM C-136, one test per source.

Soil compaction per ASTM D-698.

a. Embankment testing shall be at least one (1) test/5,000 S.F. of each
lift;

b. Trench backfill testing shall be at least one (1) test/50 L.F. of each
lift;

c. Subgrade and/or subbase testing shall be at least one (1) test/200
L.F. of pavement or 5,000 S.F. of slabs subject to greater frequency
due to soil conditions or Engineer’s direction.

Backfill compaction per ASTM D-4253 and D-4254, one test per 50 L.F. of

each lift.

Low Strength Mortar testing per ASTM D-4832.
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Concrete

1.

2.
3.

Concrete aggregate deleterious substances per ASTM C-40, ASTM C-117,
and ASTM C-142, one test per source.

Concrete aggregate abrasion per ASTM C-535, one test per source.
Sodium sulfate soundness of coarse aggregate per ASTM C-88, one test per
source.

Sampling Fresh Concrete: ASTM C-172, except modified for slump to
comply with ASTM C 94.

a. When cylinders and/or beam samples are made, the slumps and air
test shall be made using concrete from the same batch.

b. Slump: ASTM C-143; one test at point of discharge for each day’s
pour of each type of concrete; additional tests when concrete
consistency seems to have changed.

c. Air Content: ASTM C-173, volumetric method of lightweight
concrete; ASTM C-231 pressure method for normal weight
concrete; at least one for each pour of each type of air-entrained
concrete, and each time a set of compression test specimens is made.

d. Concrete Temperature: ASTM C-1064, test hourly when air
temperature is 40° F. (4° C.) and below, and when 80° F. (27° C.) and
above; and each time a set of compression test specimens is made.

e. Compression Test Specimen: ASTM C-31; one set of 4 standard
cylinders for each compressive strength test, unless otherwise
directed. Mold and store cylinders for laboratory cured test
specimens except when field-cure test specimens are required.

f. Compressive Strength Tests: ASTM C-39; one set for each day’s
pour exceeding 5 cubic yards plus additional sets for each 50 cubic
yards over and above the first 25 cubic yards of each concrete class
placed in any one day; one specimen tested at 7 days, two specimens
tested at 28 days, and one specimen retained in reserve for later
testing if required. A strength test shall be the average of the
strengths of two cylinders made from the same sample of concrete
and tested at 28 days.

1. When frequency of testing will provide less than 5 strength
tests for a given class of concrete, conduct testing from at
least 5 randomly selected batches or from each batch if fewer
than 5 are used.

ii. Strength level of concrete will be considered satisfactory if
averages of sets of three consecutive strength test results
equal or exceed specified compressive strength, and no
individual strength test result falls below specified
compressive strength by more than 500 psi.

g. Two (2) tests beams shall be made for each 250 square yards of
concrete pavement and/or slabs on grade placed.

1. For traffic to be allowed on pavement or slab, the modulus
of rupture shall be a minimum of 600 psi for Class C
concrete or 400 psi for ODOT Class MS or FS.

013319-6



h. When cylinders and/or beam samples are made, the slumps and air
test shall be made using concrete from the same batch.

5. Nondestructive Testing:  Penetration resistance, sonoscope, or other
nondestructive devices may be permitted but shall not be used as the sole
basis for acceptance or rejection.

6. Additional Tests: The testing service will make additional tests of in-place
concrete when test results indicate specified concrete strengths and other
characteristics have not been attained in the structure, as directed by
Engineer. Testing service may conduct tests to determine adequacy of
concrete by cored cylinders complying with ASTM C 42, or by other
methods as directed.

a. Contractor shall pay for such tests conducted, and any other
additional testing as may be required, when unacceptable concrete
is verified.

Pavement

1. Aggregate base sieve analysis per ASTM D-2940, one test per source.

2. Sodium sulfate soundness of aggregate base per ASTM C-88, one test per
source.

3. Percent of fractured pieces for aggregate base per ODOT Supplement 1021,
one test per source.

Asphalt

1. Provide testing for mixture acceptance in accordance with Ohio Department
of Transportation Procedures. The person performing the testing must have
a current Level 1 Bituminous Concrete approval from ODOT.

Sewers
1. Deflection Testing
a. All thermoplastic gravity sanitary sewer pipe shall be tested for
allowable deflection.
b. Deflection tests shall be performed before final acceptance and no
sooner than thirty (30) days after installation of final backfill
c. Maximum allowable pipe deflection shall be five (5) percent of the
average inside diameter for the size and class of pipe specified.
d. Acceptance testing shall be performed with a non-adjustable “go,

no-go” mandrel with a minimum of eight (8) contact points.
Adjustable mandrels for acceptance testing shall be used only with
permission of the Engineer.

e. The mandrel size shall be ninety-five (95) percent of the average
inside diameter for the size and class of pipe specified.
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If the "go, no-go" mandrel will not pass through a section of pipe a
deflectometer or adjustable mandrel may be used to determine the
extent and/or severity of the non-acceptable area. A “go, no-go”
mandrel shall be re-run through the pipe section for final acceptance
testing at no additional cost to the Owner.

The Contractor or subcontractor performing the test shall be
experienced and qualified to perform deflection testing with the
equipment and procedures utilized. The contractor shall provide all
labor, materials, tools and equipment necessary to clean and test all
sections of sewer pipe, locate deficient areas, repair, deficient areas,
and retest all repaired areas.

All sewer runs shall be cleaned prior to testing.

The acceptance test shall be performed without mechanical pulling
devices.

All pipe failing the deflection test shall be exposed, repaired or
replaced and retested at no additional cost to the Owner.

Leakage Testing

a.

Drawings and general provisions of Contract, including General and
Supplementary Conditions and Division-1 Specification sections,
apply to work of this section.

The Contractor shall perform sufficient tests to determine that the
installation of all pipe materials have been as specified and that test
results are in accordance with those required for approval of the
installation.

The Contractor shall furnish all pressure gauges, suitable pump or
pumps, pipes, test heads, and any other apparatus and materials used
for these tests. These tests are to be considered as part of the work,
and no additional compensation shall be made.

The tests shall be conducted under the direction of the Engineer or
an appointed agent. Any testing done without direction and
supervision as specified shall not be considered as a proper means
of approval.

The Contractor may obtain water for testing as may be required by
observing the rules and regulations enforced in the municipality in
which the work is being done.

In addition to requirements of these specifications, comply with
manufacturer's instructions and recommendations for work.

Infiltration and Exfiltration Testing

a.

b.

All sewers shall be tested using an exfiltration test or, where
specifically allowed in writing by the Engineer, an infiltration test.
All sewers shall be tested. No visible leakage in the sewers or
manbholes shall be permitted.

Bulkheads shall be used to isolate the test sections as required to
perform the work. All service laterals, stubs and fittings shall be
plugged or capped at the connection to the test section.

Each manhole run shall be tested separately.
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Exfiltration Testing

a.

The test shall be performed first with a minimum head of water of
three (3) feet above the top of the high end of the sewer or two (2)
feet above the high end of the highest lateral in the section or
sections to be tested, or three (3) feet above the existing groundwater
elevation, whichever is higher.

The exfiltration test shall be conducted between two manholes by
sealing the downstream end of the test section and all inlet sewers at
the upstream manhole with pipe stoppers.

The average internal pressure in the system shall not exceed
11.6 feet of water or 5 psi and the maximum internal pipe pressure
at the lowest end shall not exceed 23 feet of water or 10 psi.

Water shall be added to the pipe section at a steady rate from the
upstream manhole to allow air to escape from the sewer until the
water is at the specified level above the crown of the pipe. The water
may stand in the pipe and manhole up to seventy-two (72) hours
prior to measurement of leakage to allow for absorption by the pipe
and bleeding of air. After absorption into the pipe and manhole has
stabilized, the water in the upstream manhole shall be brought to test
level.

The leakage rate shall be determined by measurement of the drop in
water elevation measured in the upstream manhole and the loss of
water calculated. The test period shall be a minimum of sixty (60)
minutes duration. Use the following table to determine loss of water
as measured in the manhole:

Volume of Leakage
Water Level Change 4 Ft. Dia. 5 Ft. Dia.
in Test Manhole MH MH

(Inches) (Feet) (Gals.) (Gals.)
1/8 0.01 0.98 1.53
1/4 0.02 1.96 3.06
3/8 0.03 2.94 4.59
1/2 0.04 3.92 6.12
5/8 0.05 4.90 7.65
3/4 0.06 5.87 9.18
7/8 0.07 6.85 10.71
1 0.08 7.83 12.24
1-1/8 0.09 8.81 13.77
1-1/4 0.10 9.79 15.30
1-3/8 0.11 10.77 16.83
1-1/2 0.12 11.75 18.36
1-5/8 0.13 12.72 19.89
1-3/4 0.14 13.71 21.42
1-7/8 0.16 14.69 22.90
2 0.17 15.67 24.48
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Infiltration Testing

a.

An infiltration test shall be conducted for all sections of sewer, only
when the ground water level is two (2) feet or more above the
elevation of the inside crown of pipe at the upstream limit of the
section being tested.

The use of well point pumps or other dewatering devices shall have
been discontinued for 24 hours prior to testing to permit the
groundwater table to return to a static condition.

The leakage rate shall be measured by a weir, by determination of
the time required to fill a container of known volume, or other
measuring device approved by the Engineer in the lower end of the
sewer section to be tested.

The incoming sewer or sewers in the upper end of the test section
shall be securely sealed.

Allowable Leakage

a.

The maximum allowable leakage for -either infiltration or
exfiltration shall be fifty (50) gallons per inch of internal pipe
diameter per mile per day.

If actual leakage measured exceeds the limits specified, the
Contractor must locate and repair or remove and replace the
defective pipe sections to the satisfaction of the Engineer and retest
the section accordingly at no additional cost to the Owner.

All sanitary manholes shall be tested separately by using an
exfiltration test (or infiltration test where groundwater conditions
permit) to two (2) feet above the highest joint with no measurable
leakage for a one hour test.

Low Pressure Air Testing

a.

PVC sanitary sewers 54-inch diameter and less may be air tested as
specified. If the groundwater level is two (2) feet or more above the
top of the pipe at the upstream end or if the air pressure required for
the test is greater than 5 psig, the air test method should not be used
for RCP sanitary sewers.

Each manhole run shall be tested separately, unless otherwise
approved by the Engineer, as the construction progresses. Backfill
shall be brought to final grade before testing. Testing shall be done
prior to surface restoration, and preferably with not more than four
(4) manhole runs constructed ahead of testing.

Test equipment consists of valves and pressure gages to control
airflow and to monitor pressure within the test section.

The sewer shall be flushed and cleaned prior to testing to clean out
any debris. The pipe surface should be wet for more consistent
results.

The section of pipe to be tested shall be plugged at each end and the
ends of laterals, stubs and fittings to be included in the test section
shall be plugged and securely braced to prevent air leakage, and
possible blowouts.
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Equipment used shall meet the following minimum requirements
and be approved by the Engineer:
1. Pneumatic plugs shall have a sealing length equal to or

greater than the diameter of the pipe to be inspected.
il. Pneumatic plugs shall resist internal test pressures without

requiring external bracing or blocking.
1il. All air used shall pass through a single control panel.
iv. Three (3) individual hoses shall be used for the following

connections:

a). From control panel to pneumatic plugs for inflation.

b). From control panel to sealed line for introducing the

low pressure air.
C). From sealed line to control panel for continually
monitoring the air pressure rise in the sealed line.

All pneumatic plugs shall be seal tested before being used in the
actual test installation. One length of pipe shall be laid on the ground
and sealed at both ends with the pneumatic plugs to be used for the
test. The sealed pipe shall be pressurized to 9 psig. The plugs must
hold against this pressure without having to be braced. No persons
shall be allowed in the alignment of the pipe during plug testing.
After a manhole to manhole run of pipe has been backfilled and
cleaned, and the pneumatic plugs are checked by the above
procedure, the plugs shall be placed in the line at each manhole.
Low pressure air shall be slowly introduced into this sealed line until
the internal air pressure reaches approximately 4 psig greater than
the average groundwater back pressure, but not greater than 9 psig
for PVC pipe or 5 psig for RCP.
In areas where groundwater is known to exist, the Contractor must
determine the average groundwater back pressure. The Contractor
shall install a 1/2-inch diameter capped pipe nipple, approximately
10 inches long, through the manhole wall on top of one of the
sanitary sewer lines entering the manhole. See Figure No. 1. This
shall be done at the time the sanitary sewer line is installed or install
an 8-inch diameter stand pipe outside of the manhole backfilled with
a column of clean stone of 2-inch minimum diameter to subgrade.
Immediately prior to the performance of the low pressure air test,
the ground water back pressure shall be determined by removing the
pipe cap, blowing air through the pipe nipple into the ground so as
to clear it, and then connecting a clear plastic tube to the nipple. The
plastic tube shall be vertical and a measurement of the height, in feet
of water over the invert of the pipe shall be taken after the water has
stopped rising in this plastic tube. This height, divided by 2.307,
will equal the average groundwater back pressure.
At least two (2) minutes shall be allowed for the air to stabilize when
the specified internal air pressure has been obtained. When the
pressure has stabilized and is at or above 3.5 psig, the air hose from
the control panel to the air supply shall be disconnected. The portion
of the line being tested shall be termed "acceptable" if the time
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required in minutes for the pressure to decrease from 3.5 to 2.5 psig
(greater than the average groundwater back pressure calculated)
shall not be less than the time in the tables in Reference Table 1.

If a one (1) psi drop in pressure does not occur within the test time,
the line has passed. If the pressure drop is more than one (1) psi
during the test time, the line is presumed to have failed the test. If
the line fails the test, segmented testing may establish the location
of any leaks.

The Contractor must repair the leak or remove and replace the
defective pipe section and re-test the section to the satisfaction of
the Engineer at no additional cost to the Owner.

The pneumatic plugs must be installed in such a way as to prevent
blowouts. Inasmuch as a force of 250 pounds is exerted on an 8-inch
plug by an internal pipe pressure of 5 psi, it should be realized that
sudden expulsion of a poorly installed plug or a plug, which is
partially deflated before the pipe pressure is released, can be
dangerous.

The Contractor should internally restrain or externally brace the
plugs to the manhole wall as an added safety precaution throughout
the test.

Pressurizing equipment shall include a regulator or relief valve set
at no higher than 9 psig for PVC pipe or 5 psig for RCP pipe to avoid
over-pressurizing and damaging an otherwise acceptable line.

No one shall be allowed in the trench or manholes during testing.
Plugs shall not be removed until all pressure has been released.

All sanitary manholes shall be tested separately by using an
exfiltration test (or infiltration test where groundwater conditions
permit) to two (2) feet above the highest joint with no measurable
leakage for a one hour test.

The air test data sheet marked Exhibit “A” at the end of this section
shall be filled out for each section of piping tested in this manner.
Testing concrete pipe sewer lines by the low pressure air test method
will be per ASTM C924-02 and C1103.

Hydrostatic Testing — Pressure Pipe

a.

b.

The pipe to be tested must be sufficiently backfilled to prevent
movement while under test pressure.

Joint restraint at fittings should be permanent and constructed to
withstand test pressure. If concrete thrust blocks are used, sufficient
time must be allowed before testing to permit the concrete to cure.
A cure time of seven (7) days is recommended when Type I Portland
Cement is used; three (3) days is recommended when Type III
high-early Portland Cement is used.

Test ends should be restrained to withstand the appreciable thrusts
that are developed under test pressure.

Air pressure testing of installed pressure pipe is expressly
prohibited.
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Any testing performed without the knowledge of the Engineer shall
not be considered a test for the purpose of this specification.

The hydrostatic testing sheet marked “Exhibit D” following this
section shall be filled out for each section of piping tested in this
manner.

After the pipe has been installed and partially backfilled (if applicable)
subject all newly installed pipe, or any valved sections of it in such
lengths of the force main as determined by the responsible agency,
unless otherwise specified, to a hydrostatic pressure test equal to 1-1/2
times the line working pressure (50% over the working pressure) but
not less than 1.25 times the working pressure at the highest point along
the test section; but, in no case, shall such force mains be tested at
less than 150 pounds per square inch.. The duration of each test shall
be at least 2 hours.

Each section of pipeline shall be slowly filled with water and the
specified test pressure, measured at the point of lowest elevation,
shall be applied by means of a booster pump connected to the pipe
in a manner satisfactory to the Engineer. The duration of the test
shall be for a minimum of sixty (60) minutes.

No pipe installation will be accepted unless the leakage rate for the
section of pipe being tested does not exceed a rate as shown on
hydrostatic test chart, during a 24-hour test duration.

The Contractor shall furnish suitable means for determining the
quantity of water lost by leakage during the test.

Manhole Vacuum Testing

a.

Temporarily plug all pipe entering the manhole. Each plug must be
installed at a location beyond the manhole/pipe gasket (i.e. outside
the manhole wall), and shall be braced to prevent the plug or pipe
from being drawn into the Manhole.

The test head shall be placed inside the rim of the cast iron frame at
the top of the manhole and inflated, in accordance with the
manufacturer’s recommendations.

A vacuum of at least 10 inches of mercury (10” Hg) shall be drawn
on the manhole. Shut the line on the vacuum line to the manhole
and shut off the pump or disconnect the vacuum line from the pump.
The pressure gauge shall be liquid filled, having a 3.5 diameter face
with a reading from zero to thirty inches of mercury.

The manhole shall be considered to pass the vacuum test if the
vacuum reading does not drop more than 1” Hg (i.e. from 10” to 9”
Hg) during the Table 1 minimum test time.

If a manhole fails the vacuum test, the manhole shall be repaired
with non-shrinkable grout or other material or method approved by
the engineer. The manhole surfaces shall be properly prepared prior
to any repairs. Once the repair material has cured according to the
manufacturer’s recommendations, the vacuum test shall be repeated.
This process shall continue until a satisfactory test is obtained.

All temporary plugs and braces shall be removed after each test.
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PART 2 — PRODUCTS (NOT APPLICABLE)

PART 3 — EXECUTION

3.1 SEQUENCING AND SCHEDULING

A. The Contractor shall coordinate the sequence of work activities so as to
accommodate required testing and shall allow sufficient time for testing of
materials by the laboratory so as to cause no delay in the work or the work of any
other Contractor. In addition, the Contractor shall coordinate his work so as to
avoid the necessity of removing and replacing work to accommodate inspections
and tests.

3.2 LABORATORY TEST RESULTS

A. The testing laboratory shall submit a certified written report of each inspection, test,
or similar service concurrently to the Owner, Engineer, and Contractor.

B. Written reports of each inspection, test, or similar service shall include, but not be
limited to, the following:

1.

S A

Name of testing laboratory.

Project name and construction contract reference number.

Dates and locations of samples and tests or inspections.

Date of report.

Names of individuals making the inspection or test.

Designation of the work and test method.

Test results.

Notation of significant ambient conditions at the time of sample taking and
testing.

END OF SECTION 013319
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UNI-B-6-98

FIGURE NO.
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AIR TEST DATA SHEET
PIPE TESTING FORM

NOTE: Pressurize pipe to 4.5 P.S.L.F. and let stabilize for 5 minutes. Pressure should then be backed off to 4.0 P.S.I.G. and test time started.

JOB NAME: SANITARY [ ] STORM [ ] DATE:
JOB LOCATION: TEST COMPANY:
JOB NO. PROJECT REP:
SPECIFIED PRESSURE DROP ( ) PS.LG. BASE PRESSURE: 4.0 P.S.I.G. PIPE MATERIAL:
(See Table 1 or Table II for Reference) (Note: No test shall exceed 9.0 P.S.I.G.)
PIPE SECTION UNDER TEST
UPSTREAM DN-STREAM | PIPE PIPE GROUND | BASE PS.I.G. | TEST TEST TEST TEST PASS
MH/STATION | MH/STATION | DIAMETER | LENGTH | WATER PLUS TIME START | STOP TIME FAIL
DEPTH GROUND DURATION | TIME TIME | ELAPSED | Por F
WATER ADJ.
=
2.31=P.S.I.G.)

*Identify any section(s) that failed:

*Leak (was) (was not) located. Method used:

REMARKS:
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TABLE I

Minimum specified time required for a 1.0 P.S.I.G. Pressure Drop

1 2 3
Pipe | Minim | Length | 4 Specification Time for Length (L) Shown (Min:Sec)
Diame | um for Time for
ter Time Minim | Longer
(Inche | (Min:S | um Length | 100Fct | 120 |200Ft 250k |300Fe |30 400 1450 .
s) ec) Time (Sec) Ft. Ft. Ft.
(Ft)
4 3:46 597 380 L 3:46 3:46 | 3:46 3:46 3:46 3:46 | 3:46 3:46
6 5:40 398 .854 L 5:40 5:40 | 5:40 5:40 5:40 5:40 | 5:42 6:24
8 7:34 298 1.520L | 7:34 7:34 | 7:34 7:34 7:36 8:52 | 10:08 | 11:24
10 9:26 239 2374L | 9:26 9:26 | 9:26 9:53 11:52 | 13:51 | 15:49 | 17:48
12 11:20 | 199 3418L | 11:20 11:20 | 11:24 14:15 17:05 | 19:56 | 22:47 | 25:38
15 14:10 | 159 5342L | 14:10 14:10 | 17:48 | 22:15 26:42 | 31:09 | 35:36 | 40:04
18 17:00 | 133 7.692L | 17:00 19:13 | 25:38 | 32:03 38:27 | 44:52 | 51:16 | 5741
21 19:50 | 114 10470 L | 19:50 | 26:10 | 34:54 | 43:37 52:21 [ 61:00 | 69:48 | 78:31
24 22:40 |99 13.674 L | 22:47 | 34:11 | 45:34 | 56:58 68:22 | 79:46 | 91:10 | 102:33
100:5 | 115:2
27 25:30 | 88 17.306 L | 28:51 43:16 | 57:41 72:07 86:32 |7 2 129:48
124:3 | 142:2
30 28:20 | 80 21.366 L | 35:37 | 53:25 | 71:13 89:02 106:50 | 8 6 160:15
150:4 | 172:2
33 31:10 |72 28.852 L | 43:05 64:38 | 86:10 107:43 | 129:16 |3 1 193:53
179:2 | 205:0
36 34:00 | 66 30.768 L | 51:17 | 76:55 | 102:34 | 128:12 | 153:50 | 9 7 230:46
104:4 244:1 | 279:1
42 39:48 |57 41.883L | 69:48 |2 139:37 | 174:30 | 209:24 | 9 3 314:07
136:4 319:0 | 364:4
48 45:34 | 50 54705L | 91:10 |5 182:21 | 227:55 |273:31 |6 2 410:17
173:0 403:5 | 461:3
54 51:02 | 44 69.236 L | 115:24 |5 230:47 | 288:29 | 346:11 |3 4 519:16
213:4 498:3 | 569:5
60 56:40 | 40 85476 L | 142:28 |1 284:55 | 356:09 |427:23 |7 0 641:04

for size and length of pipe indicated for Q = 0.0015

NOTE: If there has been no leakage, (zero P.S.I.G. drop), after one hour of testing, the test shall be accepted and the
test complete. (See Section 7.5)
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TABLE II

Minimum specified time required for a 0.5 P.S.I.G. Pressure Drop

for size and length of pipe indicated for Q = 0.0015

1 2 3 4

Pipe Minim | Length | Time Specification Time for Length (L) Shown (Min:Sec)

Diamet | um for for

er Time Minim | Longer 100 100

(Inches | (Min:S | um Length | 100 Ft. | 100 Ft. | 100 Ft. | 100 Ft. | 100 Ft. 100 Ft.

) ec) Time (Sec) Ft. Ft.

(Ft.)

4 1:53 597 JA90L | 1:53 1:53 1:53 1:53 1:53 1:53 1:53 1:53

6 2:50 398 4271 |2:50 2:50 2:50 2:50 2:50 2:50 | 2:51 3:12

8 3:47 298 J60L | 3:47 3:47 3:47 3:47 3:48 4:26 | 5:04 5:42

10 4:43 239 1.187 L | 4:43 4:43 4:43 4:57 5:56 6:55 | 7:54 8:54

12 5:40 199 1.709 L | 5:40 5:40 5:42 7:08 8:33 9:58 | 11:24 | 12:50

15 7:05 159 2.671 L | 7:05 7:05 8:54 11:08 13:21 15:35 | 17:48 | 20:02

18 8:30 133 3.846 L | 8:30 9:37 12:49 16:01 19:14 22:26 | 25:38 | 28:51

21 9:55 114 5.235L | 9:55 13:05 17:27 21:49 26:11 30:32 | 34:54 | 39:16

24 11:20 99 6.837L | 11:24 17:57 22:48 28:30 34:11 39:53 | 45:35 | 51:17

27 12:45 88 8.653 L | 14:25 21:38 28:51 36:04 43:16 50:30 | 57:42 | 64:54
10.683

30 14:10 80 L 17:48 26:43 35:37 44:31 53:25 62:19 | 71:13 | 80:07
12.926

33 15:35 72 L 21:33 32:19 43:56 53:52 64:38 75:24 | 86:10 | 96:57
15.384 115:2

36 17:00 66 L 25:39 38:28 51:17 64:06 76:55 89:44 1102:34 | 3
20.942 122:1 157:0

42 19:54 57 L 34:54 52:21 69:49 87:15 104:42 | 0 139:37 | 4
27.352 159:3 205:0

48 22:47 50 L 45:35 68:23 91:11 113:58 | 136:46 |3 182:21 19
34.618 201:5 259:3

54 25:31 44 L 57:42 86:33 115:24 | 144:15 | 173:05 | 6 230:47 | 8
42.738 249:1 320:3

60 28:20 40 L 71:14 106:51 | 142:28 | 178:05 | 213:41 |8 284:55 12

NOTE: If there has been no leakage, (zero P.S.I.G. drop), after one hour of testing, the test shall

accepted and the test complete. (See Section 7.5)
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CT CONSULTANTS, INC.
HYDROSTATIC LEAKAGE TEST

JOB. NO. PROJECT:
CONTRACTOR: CLIENT:
WATERLINE TESTED AT:
(Street Name) (Station of Gauge)
FROM STATION TO STATION ON
WATERLINE SIZE TYPE
TESTED AT FOR
TOTAL L.F. PIPE SIZE PSI DURATION

ALLOWABLE LEAKAGE PER 1,000 L.F. OR PER

GALS./HR. TOTAL GALS. TOTAL L.F.
1ST TEST AND

PASS / FAIL PRESSURE LOST GALLONS LOST
2 TEST , AND
PASS / FAIL PRESSURE LOST GALLONS LOST
APPROVED BY
(INSPECTOR)
COMMENTS:
ALLOWABLE LEAKAGE PER 1,000 FEET OF WATERMAIN:
PIPE SIZE ALLOWABLE LEAKAGE
INCH DIAMETER GALS. /1,000 FEET

6 1

8 1.3

10 1.6

12 1.9

16 2.5

20 32

24 3.8

30 4.8

36 5.7

NOTE: IN NO CASE SHALL THE TESTED SECTION EXCEED 2,000 FEET IN LENGTH.
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CT Consultants

engineers|architects| planners

PROJECT: SHEET NO. 1 OF
JOB NO. STREET:
CONTRACTOR: PROJECT REP:
MANHOLE VACUUM TEST
M.H. NO. M.H. M.H. Depth | Vacuum | Vacuum | Vacuum | Holding Pass/ Date Contractor | Engineer | Remarks
Diameter | (ft.) Required | Attained | Drop Time Fail Tested Attest Attest
(in.) (btm.m.h. (in Hg) (inHg) | (inHg) | Required
cover to (sec.)
shelf)
TABLE | — Minimum Test Times for Various Manhole Diameter
Depth Diameter, in.
(ft) 30 33 36 42 48 54 60 66 72
Time(s)
8 11 12 14 17 20 23 26 29 33
10 14 15 18 21 25 29 33 36 41
12 17 18 21 25 30 35 39 43 49
14 20 21 25 30 35 41 46 51 57
16 22 24 29 34 40 46 52 58 67
18 25 27 32 38 45 52 59 65 73
20 28 30 35 42 50 53 65 72 81
22 31 33 39 46 55 64 72 79 89
24 33 36 42 51 59 64 78 87 97
26 36 39 46 55 64 75 85 94 105
39 42 49 59 69 81 91 101 113
42 45 53 63 74 87 98 108 121
Note: Allowable drop equals 1 in. Hg for time shown PROJECT REP:

DATE:
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SECTION 013323 - SHOP DRAWINGS, PRODUCT DATA AND SAMPLES

PART 1 - GENERAL

1.1

A.

GENERAL

The Contractor shall submit detailed drawings, acceptable catalog data, specifications and
material certifications for all equipment and materials specified or required for the proper
completion of the work.

The intent of these items is to demonstrate compliance with the design concept of the work
and to provide the detailed information necessary for the fabrication, assembly and
installation of the work specified. It is not intended that every detail of all parts of
manufactured equipment be submitted, however sufficient detail will be required to
ascertain compliance with the specifications and establish the quality of the equipment
proposed.

Shop Drawings shall be sufficiently clear and complete to enable the Engineer/Architect
and Owner to determine that items proposed to be furnished conform to the specifications
and that items delivered to the site are actually those that have been reviewed.

It is emphasized that the Engineer/Architect's review of Contractor's submitted data is for
general conformance to the contract drawings and specifications but subject to the detailed
requirements of drawings and specifications. Although the Engineer/Architect may review
submitted data in detail, such review is an effort to discover errors and omissions in
Contractor's drawings. The Engineer/Architect's review shall in no way relieve the
Contractor of their obligation to properly coordinate the work and to Engineer/Architect the
details of the work in such manner that the purposes and intent of the contract will be
achieved. Such review by the Engineer/Architect shall not be construed as placing on him
or on the Owner any responsibility for the accuracy and for proper fit, functioning or
performance of any phase of the work included in the contract.

Shop Drawings shall be submitted in proper sequence and with due regard to the time
required for checking, transmittal and review so as to cause no delay in the work. The
Contractor's failure to transmit appropriate submittals to the Engineer/Architect sufficiently
in advance of the work shall not be grounds for time extension.

The Contractor shall submit Shop Drawings for all fabricated work and for all
manufactured items required to be furnished in the Contract in accordance with the General
Provisions and as specified herein. Shop Drawings shall be submitted in sufficient time to
allow at least twenty-one (21) calendar days after receipt of the Shop Drawings from the
Contractor for checking and processing by the Engineer/Architect.

It is the responsibility of each Prime Contractor to furnish to all other Prime Contractors
and especially the General Construction Contractor reviewed Shop Drawings for guidance
in interfacing the various trades; i.e., sleeves, inserts, anchor bolts, terminations, and space
requirements.
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1.2

No work shall be performed requiring Shop Drawings until same have been reviewed by
Engineer/Architect.

Accepted and reviewed Shop Drawings shall not be construed as approval of changes from
Contract plan and specification requirements.

The Engineer/Architect will review the first and second Shop Drawing item submittals at
no cost to the Contractor. Review of the third submittal and any subsequent submittal will
be at the Contractor's expense. Payment will be deducted from the Contract amount at a
rate of 2.8 times direct labor cost plus expenses.

SUBMITTAL PROCEDURE

All required submissions shall be made to the Engineer/Architect by the Prime
Contractor(s) only. Any data prepared by subcontractors and suppliers and all
correspondence originating with subcontractors, suppliers, etc., shall be submitted through
the Contractor.

Contractor shall review and approve all Shop Drawings prior to submission. Contractor's
approval shall constitute a representation to Owner and Engineer/Architect that Contractor
has either determined and verified all quantities, dimensions, field construction criteria,
materials, catalog numbers, and similar data or assumes full responsibility for doing so, and
that Contractor has reviewed or coordinated each Shop Drawing or sample with the
requirements of the work and the Contract Documents.

Submittal Preparation: Mark each submittal with a permanent label or page for
identification. Provide the following information on the label for proper processing and
recording of action taken:

Location

Project Name

Contract

Name and Address of Engineer/Architect

Name and Address of Contractor

Name and Address of Subcontractor

Name and Address of Supplier

Name of Manufacturer

Number and Title of appropriate Specification Section
Drawing Number and Detail References, as appropriate.
Submittal Sequence or Log Reference Number.

el i A S e

—_ O

a.  Provide a space on the label for the Contractor's review and approval markings
and a space for the Engineer/Architect's "Action Stamp".

Each Shop Drawing, sample and product data submitted by the Contractor shall have
affixed to it the following Certification Statement including the Contractor's Company
name and signed by the Contractor:

013323 -2



1.3

Certification Statement: By this submittal, I hereby represent that I have determined and
verified all field measurements, field construction criteria, materials, dimensions, catalog
numbers and similar data and I have checked and coordinated each item with other
applicable approved shop drawings and all Contract requirements.

Signature Date

Company

Shop Drawings shall be submitted in not less than six (6) copies to the Engineer/Architect
at the address specified at the Preconstruction Conference. Single mylar or sepia
reproducible copies of simple Shop Drawings may be submitted with prior approval of the
Engineer/Architect.

At the time of each submission, Contractor shall in writing identify any deviations that the
Shop Drawings or samples may have from the requirements of the Contract Documents.

Drawings shall be clean, legible and shall show necessary working dimensions,
arrangement, material finish, erection data, and like information needed to define what is to
be furnished and to establish its suitability for the intended use. Specifications may be
required for equipment or materials to establish any characteristics of performance where
such are pertinent. Suitable catalog data sheets showing all options and marked with
complete model numbers may, in certain instances, be sufficient to define the articles
which it is proposed to furnish.

For product which require submittal of samples, furnish samples so as not to delay
fabrication, allowing the Engineer reasonable time for the consideration of the samples
submitted. Properly label samples, indicating the material or product represented, its place
of origin, the names of the vendor and Contractor and the name of the project for which it
is intended. Ship samples prepaid. Accompany samples with pertinent data required to
judge the quality and acceptability of the sample, such as certified test records and, where
required for proper evaluation, certified chemical analyses.

REVIEW PROCEDURE

Engineer/Architect will review with reasonable promptness all properly submitted Shop
Drawings. Such review shall be only for conformance with the design concept of the
Project and for compliance with the information given in the plans and specifications and
shall not extend to means, methods, sequences, techniques or procedures of construction or
to safety precautions or programs incident thereto.

The review of a separate item as such will not constitute the review of the assembly in
which the item functions. The Contractor shall submit entire systems as a package.

All Shop Drawings submitted for review shall be stamped with the Engineer/Architect's
action and associated comments.
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Except for submittals for record, information or similar purposes, where action and return
is required or requested, the Engineer/Architect will review each submittal, mark to
indicate action taken, and return accordingly. Compliance with specified characteristics is
the Contractor's responsibility.

Action Stamp: The Engineer/Architect will stamp each submittal with a uniform, self-
explanatory action stamp. The stamp will be appropriately marked, as follows, to indicate
the action taken:

1.

2.

If Shop Drawings are found to be in general compliance, such review will be
indicated by marking the first statement.

If only minor notes in reasonable number are needed, the Engineer/Architect will
make same on all copies and mark the second statement. Shop Drawings so marked
need not be resubmitted.

If the submitted Shop Drawings are incomplete or inadequate, the Engineer/Architect
will mark the third statement, request such additional information as required, and
explain the reasons for revision. The Contractor shall be responsible for revisions,
and/or providing needed information, without undue delay, until such Shop Drawings
are acceptable. Shop Drawings marked with No. 3 shall be completed resubmitted.
If the submitted Shop Drawings are not in compliance with the Contract Documents,
the Engineer/Architect will mark the fourth statement. The Contractor will be
responsible to submit a new offering conforming to specific products specified herein
and/or as directed per review citations.

No submittal requiring a Change Order for either value or substitution or both, will be
returned until the Change Order is approved or otherwise directed by the Owner.
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APPLICATION FOR USE OF SUBSTITUTE ITEM

TO:

PROJECT:

SPECIFIED ITEM:

Page Paragraph Description

A. The undersigned requests consideration of the following as a substitute item in accordance with
Article 6.05 of the General Conditions.

B. Change in Contract Price (indicate + or -) $

C. Attached data includes product description, specifications, drawings, photographs, references, past
problems and remedies, and performance and test data adequate for evaluation of the request;
applicable portions of the data are clearly identified. For consideration of the attached data as SHOP
DRAWINGS, submittal shall be in accordance with requirements of Section 01061.

D. Attached data also includes a description of changes to the Contract Documents that the proposed

substitution will require for its proper installation.

The undersigned certifies that the following paragraphs, unless modified by attachments are
correct:

1. The proposed substitute does not affect dimensions shown on Drawings.

2. The undersigned will pay for changes to the building design, including engineering
design, detailing, and construction costs caused by the requested substitution.

3. The proposed substitution will have no adverse affect on other contractors, the construction
schedule, or specified warranty requirements. (If proposed substitution affects construction
schedule, indicate below using + or -)

CONSECUTIVE CALENDAR DAYS

4. Maintenance and service parts will be locally available for the proposed substitution.
The undersigned further states that the function, appearance, and quality of the proposed

substitution are equivalent or superior to the specified item, and agrees to reimburse the
OWNER for the charges of the ENGINEER for evaluating this proposed substitute item.
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E. Signature:

Firm:

Address:

Telephone: Date:

Attachments:

For use by ENGINEER:

Accepted as evidenced by affixed SHOP DRAWING REVIEW stamp.

Accepted as evidenced by included CHANGE ORDER.

Not accepted as submitted. See Remarks.

Acceptance requires completion of submittal as required for SHOP DRAWINGS.
Not accepted. Do not resubmit.

By: Date:

Remarks:
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APPLICATION FOR USE OF “OR-EQUAL” ITEM

TO:

PROJECT:

SPECIFIED ITEM:

Page Paragraph Description

A. The undersigned requests consideration of the following as an “or-equal” item in accordance with
Article 6.05 of the General Conditions.

B. Change in Contract Price (indicate + or -) $

C. Attached data includes product description, specifications, drawings, photographs, references, past
problems and remedies, and performance and test data adequate for evaluation of the request;
applicable portions of the data are clearly identified. For consideration of the attached data as SHOP
DRAWINGS, submittal shall be in accordance with requirements of Section 01061.

D. Signature:
Firm:
Address:

Telephone: Date:

Attachments:

For use by ENGINEER:

Accepted as evidenced by affixed SHOP DRAWING REVIEW stamp.

Accepted as evidenced by included CHANGE ORDER.

Not accepted as submitted. See Remarks.

Acceptance requires completion of submittal as required for SHOP DRAWINGS.
Not accepted. Do not resubmit.
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By: Date:

Remarks:

END OF SECTION 013323
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SECTION 013324 - SUBMITTALS

PART 1 - GENERAL

1.1

A.

GENERAL

Submittals for approval of materials and equipment shall be in conformance with the
requirements of the General Requirements and of the product specifications, except that the
Engineer may order any additional submittal necessary to fulfill the requirements of the
General Requirements.

Shop drawings shall provide details, dimensions, and other information that, with required
certificates, will show the product is in conformance with the specifications. Details and
dimensions shall be adequate for proper installation of the product.

Manufacturer’s or supplier's certificates shall state that the products have been sampled and
tested in accordance with provisions and meet the requirements of specifications included
and designated herein and shall be signed by an authorized agent of the manufacturer.

Test certificates shall show results of tests by an independent laboratory compared to
specification requirements and shall be signed by an authorized agent of the laboratory.

In addition to specific submittal requirements listed in the technical specifications, the
Contractor shall submit, at a minimum, the following information along with other
pertinent items that the Engineer requires to determine whether the equipment is capable of
meeting the design criteria and specifications:

1.  Catalog data

Design data

3. Complete list of all component parts including:
a. Manufacturer's name and model number
b. Material of construction
c. Accessories
d. Performance data

Fabrication drawings

Assembly drawings

Installation drawings

Dimension drawings

Wiring diagrams with alpha-numeric code for remote connections where required as
shown on the Contract Drawings.

XNk

The Contractor shall submit a written statement from the manufacturer that the material or
equipment is suitable for the intended use and will meet the requirements of the
specifications.
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G.  The Contractor shall submit the supplier's written report that the materials or equipment:

1. Has been properly installed.
2. Isin accurate alignment.
3. Components have been tested and operated satisfactorily.

H.  Where required, bid submittals in no way reduce the requirements for shop drawing
submittals. Award of the Contract does not constitute approval of the equipment or material
on which the Contractor's bid is based.

END OF SECTION 013324
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SECTION 013326 — PRODUCT TESTING AND CERTIFYING

PART 1 - GENERAL

1.1

A.

1.2

QUALITY OF MATERIALS

Where the specifications call for mill or shop tests, the Contractor shall furnish duplicate
copies of attested manufacturer's certificates showing details of quality or performance
sufficient to demonstrate conformity to contract requirements. Mill, shop or witness tests
shall be subject to view by the Engineer's representative, but the Engineer's representation
shall not relieve the Contractor from the necessity of furnishing certificates specified. The
Engineer shall be notified by the Contractor in writing, sufficiently in advance of the time
of making tests, so that proper arrangements may be made. Waiving of witness of tests by
the Engineer may be in writing only by the Engineer. All costs for travel, lodging, food
and transportation that are necessary for the Engineer's representative and the Owner's
representative to attend witness tests shall be included in the Contractor's bid for those
item(s) specifically designated as being subject to witness testing.

Unless otherwise specified, all materials, equipment and articles shall be erected, installed,
applied, or connected, used, cleaned and conditioned in accordance with the printed
instructions and directions of the manufacturer.

The installation shall be so made that its several component parts will function together as a
workable system. It shall be complete with all accessories necessary for its operation and
shall be left with all equipment properly adjusted and in working order.

The work shall be executed in conformity with the best practice and so as to contribute to
efficiency of operation, minimum maintenance, accessibility and sightliness. It shall also
be executed so that the installation will conform and accommodate itself to the building
structure, its equipment and usage.

Whenever in the contract documents a particular brand, make of material, device or
equipment is shown or specified, such brand, make of material, device or equipment is to
be regarded merely as a standard and such trade name shall be followed by "or equal".

QUALITY ASSURANCE

The equipment and materials to be furnished under this Contract shall be the products of
well established and reliable firms which have had ample experience for at least five (5)
years in the manufacture of equipment or materials similar in design and of equal quality to
that specified. If required, the manufacturer shall submit a list of installations of similar
equipment which have been in successful operation for at least five (5) years.
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1.3 EXPERIENCE CLAUSE REQUIREMENT AND PERFORMANCE BONDS FOR
MANUFACTURER

A. For every piece of equipment furnished under this Contract, the manufacturer will be
required to have a minimum of five (5) years of experience in providing this specific type
of equipment. In lieu of this experience requirement, the manufacturer will be required to
provide performance bond(s) for the faithful performance of the equipment and guarantee
payment in a sum of not less than one hundred and fifty percent (150%) of the total
equipment price for the completed work for that item. In the absence of verifiable
experience, the manufacturer will be required to provide the performance bond(s) for the
same number of years that the manufacturer was found lacking in experience from the
specified five (5) year period. The performance bond(s) shall be from an approved surety
company, to the satisfaction of the Owner's Law Director.

B.  Agents of bonding companies which write bonds for the performance and payment of the
contract shall furnish power of attorney bearing the seal of the company, evidencing such
agent's authority to execute the particular type of bond to be furnished, and evidencing also
the right of the surety company to do business in the State of Ohio. Copy of this proof'shall
be attached to each copy of the contract.

C.  The bond shall be purchased through a surety company with a local agent upon whom
service of process can be made.

D. Inevent of failure of surety or co-surety, the manufacturer shall immediately furnish a new
bond, as required herein. The manufacturer's bond will not be released until all provisions
of the contract have been fulfilled.

E.  The surety used for the bid bond and performance bond shall be listed in the latest U.S.
Treasury Circular 570 and the Penal Sums shall be within the maximum specified for such
company in said Circular 570.

END OF SECTION 013326
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SECTION 013543 - ENVIRONMENTAL PROTECTION

PART 1 - GENERAL

1.1

A.

1.2

1.3

1.4

UNNECESSARY NOISE, DUST AND ODORS

The Contractor's performance of this contract shall be conducted so as to eliminate all
unnecessary noise, dust and odors.

SEWAGE, SURFACE AND FLOOD FLOWS

The Contractor shall take whatever action is necessary to provide all necessary tools,
equipment and machinery to adequately handle all sewage, surface flows and flood flows
which may be encountered during the performance of the work. The entire cost of and
liability for handling such flows is the responsibility of the Contractor and shall be included
in the price for the appropriate item.

WORK IN FREEZING WEATHER

Written permission from the Engineer shall be obtained before any work is performed
which, in the judgment of the Engineer, may be affected by frost, cold, or snow. When
work is performed under such conditions, the Contractor shall provide facilities for heating
the materials and for protecting the finished work.

POLLUTION CONTROL

It shall be the responsibility of the Contractor to prevent or limit pollution of air and water
resulting from his operations.

The Contractor shall perform work required to prevent soil from eroding or otherwise
entering onto all paved areas and into natural watercourses, ditches, and public sewer
systems. This work shall conform to all local ordinances and/or regulations, if any, and if
not otherwise regulated by local ordinances or regulations shall at a minimum conform to
the Ohio EPA General Storm Water NDPES Permit for Construction Activities and the
Ohio Department of Natural Resources Rainwater and Land Development manual. This
work may consist of but not be limited to construction and continual maintenance of silt
fence, bio bag filters, sedimentation traps, stilling basins, check dams, temporary seeding,
temporary mulching, erosion mats and other means to clarify waters containing suspended
materials from excavations, embankments, cleared and grubbed or stripped areas,
stockpiles, well points, and disposal sites and shall be commensurate with the contractor’s
schedule, sequence of work, means and methods. If a SWPPP plan is not required for the
project, the contractor shall at a minimum submit a plan of his proposed erosion control
prevention methods for approval by the Owner and/or other regulatory authorities having
jurisdiction prior to starting any construction activities which may cause erosion.
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C.  The Contractor shall perform work required to prevent dust attributable to his operations
from entering the atmosphere. Dust on unsurfaced streets or parking areas and any
remaining dust on surfaced streets shall be controlled with water and/or calcium chloride
dust palliative as needed.

D.  Any material removed from sanitary or storm sewers shall be disposed in accordance with
all applicable regulations.

END OF SECTION 013543
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SECTION 014126 - GENERAL REGULATIONS AND PERMITS

PART 1 - GENERAL

1.1 REGISTRATION
All Contractors and subcontractors shall be registered with the City of Mentor. Registration
information can be found at:

L. http://cityofmentor.com/wp-content/uploads/Contractor-Registration-Form-2011.pdf

2. http://cityofmentor.com/wp-content/uploads/FINANCE IncomeTaxRegForm.pdf

Registration shall include completing required forms, providing a certificate of liability insurance,
and a One Hundred Dollar ($100.00) registration fee.

If the registered Prime Contractor or subcontractor performs any work within the municipal limits
outside the performance of this contract, he shall provide a separate Ten Thousand Dollar
($10,000.00) registration bond. If the Contractor performs work only within this contract, he may
submit the Contract Performance Bond in lieu of a Ten Thousand Dollar ($10,000.00) registration
bond.

1.2 PERMITS

The General Contractor shall apply for all building permits required by the City of Mentor Building
Department. All permits and inspection fees shall be obtained and paid for by the General
Contractor.

1.3 ARCHAEOLOGICAL DISCOVERIES

Contractors and subcontractors are required under O.R.C. Section 149.53, to notify the Ohio
Historical Society and the Ohio Historic Site Preservation Board of Archaeological Discoveries
located in the project area, and to cooperate with those entities in archaeological and historic surveys
and salvage efforts if such discoveries are uncovered within the project area.

Contact: Ohio's State Historic Preservation Office

Diana Welling, Resource Protection & Review Department Manager
Phone: 1-614-298-2000

Email: dwelling@ohiohistory.org

Should archaeological discoveries or other activities delay progress of the work, an adjustment in
contract time will be made.

END OF SECTION 014126
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SECTION 014223 - INDUSTRY STANDARDS

PART 1 - GENERAL

1.1 ABBREVIATIONS

A. Abbreviations, as used, designate the following:

AASHTO

ACI -
AIEE -
AISC -
ANSI -
ASTM -
AWWA -
CMS -
NEMA -
ODOT -
ORC -
UL -

American Association of State Highway and Transportation
Officials

American Concrete Institute

American Institute of Electrical Engineers
American Institute of Steel Construction
American National Standards Institute
American Society of Testing and Materials
American Water Works Association
Construction and Material Specifications
National Electrical Manufacturers Association
Ohio Department of Transportation

Ohio Revised Code

Underwriters Laboratories, Inc.

1.2 REFERENCE TO OTHER SPECIFICATIONS

A.  Where reference is made to specifications such as ASTM, AWWA or AASHTO, the latest

edition shall be used, unless otherwise noted on the plans or in the specifications.

1.3 CODES AND STANDARDS

A.  All work provided for by these specifications must be installed according to the provisions
ofthe State and local building codes, subject to inspection and acceptance by the State and

local inspectors.

END OF SECTION 014223
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SECTION 014323 — QUALIFICATIONS OF TRADESMEN

PART 1 - GENERAL

1.1

A.

CHARACTER OF WORKMEN AND EQUIPMENT

The Contractor shall employ competent and efficient workmen for every kind of work. Any
person employed on the work who shall refuse or neglect to obey directions of the Engineer
or his representative, or who shall be deemed incompetent or disorderly, or who shall
commit trespass upon public or private property in the vicinity of the work, shall be
dismissed when the Engineer so orders, and shall not be re-employed unless express
permission be given by the Engineer. The methods, equipment and appliances used on the
work and the labor employed shall be such as will produce a satisfactory quality of work,
and shall be adequate to complete the contract within the specified time limit.

In hiring of employees for the performance of work under this Contract, or any Subcontract
hereunder, no Contractor or Subcontractor, nor any person acting on behalf of such
Contractor or Subcontractor, shall, by reason of race, sex, creed or color, discriminate
against any citizen of the State of Ohio in the work to which the employment relates. No
Contractor, Subcontractor, nor any person on his behalf shall, in any manner, discriminate
against or intimidate any employee hired for the performance of work under this contract
on account of race, creed, sex or color.

END OF SECTION 014323
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SECTION 015213 - FIELD OFFICES AND FIRST AID

PART 1 - GENERAL

1.1 CONTRACTOR'S OFFICE

Each Contractor shall provide and maintain an office on the site of the work during the
construction period of the contract, at which they or their authorized agent shall be present at all
times while the work is in progress.

1.2 AID TO THE INJURED

The Contractor shall keep in their office and on the work site, all articles necessary for giving
"First Aid to the Injured." They shall also have standing arrangements for the immediate removal
and hospital treatment of any employee or other person who may be injured on the work site.

END OF SECTION 015213
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SECTION 016600 - PRODUCT HANDLING AND PROTECTION

PART 1 - GENERAL

1.1

DELIVERY AND STORAGE OF MATERIALS
The Contractor shall be responsible for delivery and storage of all materials.

The Contractor shall coordinate with the Engineer on the arrangement for storing
construction materials and equipment. Deliveries of all construction materials and
equipment should be made at suitable times.

The Contractor shall store all materials required for the performance of this contract at sites
designated by the Engineer.

All stockpiles shall be neat, compact, completely safe, and barricaded with warning lights if
necessary.

Precautions shall be taken so that no shade trees, shrubs, flowers, sidewalks, driveways or
other facilities will be damaged by the storage of materials. The Contractor shall be
responsible for the restoration of all stockpile sites to their original condition.

Materials, tools and machinery shall not be piled or placed against shade trees, unless they
shall be amply protected against injury therefrom. All materials, tools, machinery, etc.
stored upon public thoroughfares must be provided with red lights at night time so as to
warn the traffic of such obstruction.

Materials shall be so stored as to assure the preservation of their quality and fitness for the
work. Stored materials, even though approved before storage, shall again be inspected
prior to their use in the work. Stored materials shall be located so as to facilitate their
prompt inspection. Approved portions of the construction site may be used for storage
purposes and for the placing of the Contractor's plant and equipment, but any additional
space required therefore must be provided by the Contractor at his expense. Private
property shall not be used for storage purposes without written permission of the property
owner or lessee, and copies of such written permission shall be furnished the Engineer. All
storage sites shall be restored to their original condition by the Contractor at his expense.

END OF SECTION 016600
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SECTION 016617 - MAINTENANCE

PART 1 - GENERAL

1.1

1.2

1.3

1.4

A.

DESCRIPTION

This Section provides general requirements for the maintenance of equipment in the field.
Storage maintenance requirements are provided by Section 016600, Product Handling and
Protection. Specific maintenance requirements are provided by manufacturers per
individual Sections in the Project Manual.

Maintenance is performed to ensure delivery to the Owner of equipment in an
undeteriorated and fully serviceable condition.

This Section also includes requirements for preventive and corrective maintenance during
operation of the equipment prior to the commencement of the Warranty period.

RELATED SECTIONS

Section 016600, Product Handling and Protection.

DEFINITIONS

Storage maintenance consists of establishing and maintaining the environment required by
the stored materials and performing periodic servicing.

Preventive maintenance consists of activities performed on a periodic basis to maintain
operating or operational items or equipment.

Corrective maintenance consists of correcting faults or failures in an item or equipment.
This may include adjustments or replacement of defective parts.

SUBMITTALS

The Maintenance Log shall be submitted to the Owner upon completion of the Operational
Demonstration and before the start of the Warranty period.

No submittals are required by this Section, except as noted above. Maintenance schedules
and practices shall conform to approved submittals required by individual Sections in the
Project Manual.
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PART 2 - PRODUCTS

2.1

2.2

A.

COMPONENTS, ACCESSORIES AND REPAIR PARTS

All components, accessories and repair parts used in maintenance shall be supplied by or
approved by the equipment manufacturer for use on the equipment.

SOURCE QUALITY CONTROL

All parts and materials used in maintenance shall meet the quality control requirements
provided for the item or equipment. These are specified in individual Sections of the
Project Manual.

PART 3 - EXECUTION

3.1

32

A.

EXAMINATION AND VERIFICATION OF CONDITION
The Contractor shall prepare a Maintenance Log for all equipment.
1.  This log shall include a list of required maintenance services and inspections, as

provided by the manufacturer and submitted under individual Sections of the Project
Manual.

2. The Maintenance Log shall include checklists for the periodic services and

inspections required.

3. The Contractor shall initial and date the requisite log entries upon completion of the

individual servicing or inspection.

4.  The Maintenance Log shall be located in the Contractor’s Field Office and shall be

available for review by the Owner until it is submitted for record purposes upon
completion of the Operational Demonstration and the start of the Warranty period.

PREPARATION

Before removing an item from storage per Section 016600, the Contractor all review the
installed location. Protection and services at the installed location must meet the
equipment storage requirements.

Before moving equipment to the installed location, the Contractor shall have available
materials for temporary shelter or services required to establish the proper storage
environment after the equipment is installed until it is placed in service in its final
operating environment.
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33 PERFORMANCE OF MAINTENANCE

A. The Contractor shall perform all storage and preventive maintenance and inspections
required by the manufacturer at the specified intervals.

B.  When notified by the Owner, the Contractor will perform corrective maintenance. This
will be performed at no cost to the Owner. Corrective maintenance will be performed per
manufacturer’s written instructions or by direction of the approved representative of the
manufacturer.

C. The Contractor shall restore equipment to its operating condition before start-up.

D. The Contractor shall re-establish storage maintenance in the event an item or equipment is
removed from service.

E.  When the equipment warranty becomes effective, the Owner will assume responsibility for
its maintenance.

END OF SECTION 016617
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SECTION 017800 - FINAL COMPLIANCE AND SUBMITTALS

PART 1 - GENERAL

1.1 The following forms and related sign-offs shall be documented in accordance with
provisions of the contract. These forms shall be completed by the Contractor and approved
by the Owner before final retainer is approved for release. Forms for Items A to E will be
attached to the Contractor's executed copy of the contract.

Certificate of Substantial Completion (To be submitted at time of Substantial Completion).
Contractor's Certification of Completion.
Contractor's Affidavit of Prevailing Wage.

Consent of Surety Company for Final Payment.

m o o = »

Affidavit of Final Acceptance Date and Correction Period.

DBE Subcontractor Participation Forms SR-EPA.7-8 (Applicable for WPCLF & WSRLA
funded projects only).

™

END OF SECTION 017800

017800 -1



SECTION 017821 - CLEANING AND PROTECTION

PART 1 - GENERAL

1.1

A.

GENERAL

On or before the completion date for the work, the Contractor shall tear down and remove
all temporary structures built by them, all construction plant used by them, and shall repair
and replace all parts of existing embankments, fences or other structures which were
removed or injured by their operations or by the employees of the Contractor. The
Contractor shall thoroughly clean out all buildings, sewers, drains, pipes, manholes, inlets
and miscellaneous and appurtenant structures, and shall remove all rubbish leaving the
grounds in a neat and satisfactory condition.

As circumstances require and when ordered by the Engineer, the Contractor shall clean the
road, driveway, and/or sidewalk on which construction activity under this contract has
resulted in dirt or any other foreign material being deposited with an automatic self-
contained mechanical sweeper with integral water spray, vacuum and on-board or
supplementary containment.

Failure to comply with this requirement when ordered by the Engineer or his
representative, may serve as cause for the Engineer to stop the work and to withhold any
monies due the Contractor until such order has been complied with to the satisfaction of the
Engineer.

As the work progresses, and as may be directed, the Contractor shall remove from the site
and dispose of debris and waste material resulting from their work. Particular attention
shall be given to minimizing any fire and safety hazard from form materials or from other
combustibles as may be used in connection with the work, which should be removed daily.

The Contractor shall wash all windows and other glass surfaces, leaving all areas free from
putty marks, paint, etc.

During and after installation, the Contractor shall furnish and maintain satisfactory
protection to all equipment against injury by weather, flooding or breakage thereby
permitting all work to be left in a new condition at the completion of the contract.

END OF SECTION 017821
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SECTION 017823 - MAINTENANCE MANUALS

PART 1 - GENERAL

1.1

OPERATION AND MAINTENANCE MANUALS

Operation and maintenance information shall be submitted for all manufactured items, i.e.
equipment, hardware, pumps, valves, motors, etc.

This manual will either contain or make reference to all information that has been issued
during the construction and start-up periods, as well as information necessary for the proper
operation and maintenance of equipment.

It shall be the responsibility of the Contractor who supplies such equipment to obtain from
their vendors the required information and submit to the Engineer. This information will
be accepted only if properly identified and only after it has been revised, where necessary,
to conform to previous transmittals of the same material that have been "approved as
noted" by the Engineer. All submittals shall be on 8-1/2" X 11" size paper or folded to that
size.

In general and where applicable, the information shall consist of, but not be limited to, six
(6) sets of the following:

1. Descriptive literature, bulletins or other data covering equipment or system.

2. Complete list of equipment and appurtenances included with system, complete with

manufacturer and model number.

Utility requirements.

General arrangement drawing.

Sectional assembly.

Dimension print.

Materials of construction.

Certified performance curve.

9.  Performance guarantee.

10. Parts list.

11. Recommended spare parts list with part and catalog number.

12.  Lubrication recommendations and instructions.

13. Schematic wiring diagrams.

14.  Schematic piping diagrams.

15. Instrumentation data.

16. Drive dimensions and data.

17.  Control data.

18.  Operating instructions.

19. Maintenance instructions including troubleshooting guidelines and preventative
maintenance instructions with task schedule.

20. Required tools and equipment for operation and maintenance.

21. Safety considerations for O & M procedures.

PN W

END OF SECTION 017823
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SECTION 017837 — WARRANTY

PART 1 - GENERAL

1.1

A.

1.2

1.3

1.4

DESCRIPTION

This Section provides procedures and requirements for warranting the Work. The
enumerated warranties herein are in no way intended to abrogate any implied warranties
as associated with goods supplied under this Contract.

SUMMARY
Work Included:

1.  Preparation of Warranties for submittals
2. Requirements for the content and submittal of Warranties

RELATED DOCUMENTS

This Section includes minimum requirements for the warranty of equipment. See also
all equipment specification sections for additional requirements.

SUBMITTALS

As a part of the submittals for each item of equipment or a group of equipment items,
include a DRAFT Warranty containing all of the language and terms specified.

Following completion of the terms for establishment of the Warranty specified, prepare
Warranties for submittal per Section 013324 and the following:

1.  Warranties for products or portions of the Work, established on a particular date
as specified herein, may be submitted as a group.

2. Label each submittal with the title “WARRANTY,” the project name and
effective date; the CONTRACTOR’s name, address and telephone number.

3. A Table of Contents shall be included identifying each item with a number and
title of specification Section and the name of the product or Work item.

4.  Separate Warranty for each specification Section item with index tab sheets.
Label tabs to conform to Table of Contents.

The Warranty shall contain, as applicable:

1.  Effective starting date and end date of the Warranty period.
Statement of the terms and conditions of the Warranty, if any.

3. Statement that all Operating and Maintenance information has been provided and
approved.

4.  Statement that all training and training materials have been provided and
approved.
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Statement that the equipment or system commissioning is complete and has been
reviewed and accepted by the manufacturer in accordance with provisions of the
individual Sections in Divisions 2 through 46 of the Project Manual, as
applicable.

Certifications by the CONTRACTOR and/or Manufacturer that the statements
noted above are true and correct. This certification shall be signed by a person
authorized to sign documents on behalf of the CONTRACTOR.

D.  Special warranties, as required by individual Sections in Divisions 2 through 46 of the
Project Manual, shall be submitted in accordance with the requirements of this Section.

PART 2 - PRODUCTS

2.1 WARRANTIES

A.  Term or Period:

1.

The Warranty shall extend for 2 calendar years from the date of acceptance by
OWNER unless a longer period is required in the provisions of the individual
Sections in Divisions 2 through 16 of the Project Manual, as applicable.

B. CONTRACTOR’s Responsibilities:

1.

During the Warranty period, the CONTRACTOR is responsible for repair or
replacement of all failures and defects, exclusive of ordinary and routine
maintenance and failures directly traceable to the lack thereof. This requirement
shall be thoroughly explained by the CONTRACTOR to all prospective
equipment suppliers. Repairs or replacement shall be performed in accordance
with the General Conditions.

The provisions of any usual Warranties, terms of sale, etc., by suppliers shall not
be substituted for this requirement, except where such provides an extended
Warranty beyond the requirements of this Section.

PART 3 - EXECUTION

3.1 EXECUTION OF WARRANTY

A. The approved DRAFT Warranty will be executed and places in effect as the FINAL
Warranty on the date of Final Completion of the Work for the specific equipment item
or group named in the Warranty

END OF SECTION 017837
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SECTION 017839 - PROJECT RECORDS, DRAWINGS

PART 1 - GENERAL

1.1

1.2

A.

RECORD DRAWINGS

The Contractor shall furnish an authentic set of marked-up drawings showing the
installation insofar as the installation shall have differed from the Engineer's drawings. The
drawings shall be delivered to the Engineer for making revisions to the original drawings
immediately after final acceptance by the Owner.

The Contractor shall furnish dimensioned drawings indicating locations of all underground
mechanical and electrical facilities.

SERVICE CONNECTION RECORDS

The Contractor shall record the location of all service and property connections, new or
existing, made to utilities constructed under this contract. Such records shall be turned over
to the Owner upon completion of the work. The cost of making such records shall be
included in the various unit or lump sum prices stipulated for the various items of the work.

The location of each sewer connection as measured along the sewer from the nearest
downstream manhole and its description with respect to the sewer shall be recorded. The
record shall include the depth of new stubs for future connections and the depth of existing
connections as measured from the surface grade. Also, the use of any vertical riser pipe
shall be noted.

The location of each water connection as measured along the water line from the nearest
fire hydrant.

END OF SECTION 017839
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SECTION 017901 - OPERATIONAL DEMONSTRATION

PART 1 - GENERAL

1.1 GENERAL DESCRIPTION
A. Work Included:
A demonstration of the operation of all systems is required. This Operational

Demonstration shall be conducted, coordinated and recorded by the Contractor in
accordance with the requirements specified herein.

1.2 SUMMARY
A. Section Includes:
1. Requirements for the conduct and reporting of the Operational
Demonstration. This work is additional to any other installation, shop and

factory testing, field testing, dry testing, wet testing, performance testing,
balancing, or adjustments required elsewhere in the Contract Documents.

1.3 RELATED SECTIONS
A. Section 110801, Starting of Systems/Commissioning

B. Section 110802, Testing, Adjusting and Balancing

1.4 DEFINITIONS

A. Operational Demonstration Log: A chronological record of the status of the
system and equipment during the Operational Demonstration. All changes in
status or system parameters, adjustments, and results of tests shall be included.
Entries shall be made, noting the date and time, at the occurrence of each event.
Operational Demonstration Logs shall be on a form acceptable to the Engineer.

1.5 SUBMITTALS
A. Quality Control Submittals:

1.  Test Reports:
a. Operational Demonstration Log per subparagraph 3.4.A. of this
Section.
b. Report of Operational Demonstration per subparagraph 3.4.B.2. of this
Section.
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PART 2 - PRODUCTS (NOT USED)

PART 3 - EXECUTION

3.1 EXAMINATION AND VERIFICATION OF CONDITION

A.

Before beginning the Operational Demonstration, the Contractor shall verify that:

1.

All required construction activities are completed, including any activities
by any entity that would interrupt the normal operations of the system.
Coordinate with the Owner to resolve such conflicts.

All required testing, adjusting, and balancing is completed in accordance
with Section 110802, Testing, Adjusting, and Balancing.

Adequate parts and supplies for routine maintenance and replacement are on
hand to support system operation through the demonstration period.

Start-up of equipment and systems per Section 110801, Starting of
Systems/Commissioning has been completed.

All Repair Parts and Maintenance Materials have been delivered to the
Owner.

Certain Instruction of Operating Personnel (training) has been scheduled to
take place during the Operational Demonstration where specified. All other
training will occur within 45 days prior to initiation of Operational
Demonstration. The training of Operations Personnel shall be scheduled to
take place during the first half of the demonstration period, and the remaining
training of Electrical, Instrumentation and Maintenance Personnel shall be
scheduled to be complete before the end of the Operational Demonstration.
The field verification of the Initial Maintenance and Operating Instructions
has been completed in accordance with the Specifications.

3.2  PREPARATION

A.

The Contractor shall provide two (2) representatives, a prime and an alternate,
who will be responsible for the Operational Demonstration. These
representatives will:

1.

2.

3.
4.

Demonstrate the operation of systems and equipment to the Owner’s
operating personnel.

Direct maintenance and repair work, by either the Contractor or the approved
representative of the manufacturer of the system components and equipment.
Maintain a log of the Operational Demonstration, as described herein.

Be available at all times during the Operational Demonstration to perform
these duties.

Submit Start-up notification to the Owner per Section 110801, Starting of
Systems/Commissioning.
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33

OPERATIONAL DEMONSTRATION

A.

The Contractor shall perform an Operational Demonstration of the work. Unless
otherwise specified, the Operational Demonstration shall be a continuous 30-day,
(720 hours) period during which the work is operated and maintained in a
continuously on-line, fully functional process status.

The Operational Demonstration shall encompass the entire work, or the portion
thereof designated for Substantial Completion.

Filling, draining, heating or cooling to temperature, stabilizing, adjusting, or other
start-up activity time shall not be counted as Operational Demonstration time.

During the Operational Demonstration period, the Contractor shall provide 24 hour
per day 7 days per week on-site supervision, in addition to the requirements of
supervision as stated in the General Conditions. The Contractor shall provide labor
and sufficient material to fully operate and maintain the work 24 hours per day, 7
days per week.

When systems are on-line, conform to the requirements of Section 110801, Starting
of Systems/Commissioning, Paragraph 3.3(G) for alterations in the Wastewater
Treatment Plant processes.

During the first half of the Operational Demonstration of the system and equipment,
Owner’s personnel will observe the Contractor's personnel operating systems and
equipment. The Contractor shall cooperate with this familiarization process.

After the first 15 days of Operational Demonstration of system and equipment,
operation of equipment will be assumed by the Owner’s personnel, under the
direction of the Contractor, as described in Section 110801, Starting of
Systems/Commissioning.

The Owner remains in control of the plant processes per Section 110801, Starting
of Systems/Commissioning. The Contractor shall provide technical direction in the
operation of equipment and systems.

Start-up and operation of the system and all associated equipment shall be in
accordance with the Initial Maintenance and Operating Instructions which have
received an acceptable disposition from the Engineer and Owner. If deviations
from these instructions are necessary, these shall be noted in the Operational
Demonstration Log, and subsequently submitted as revisions to the Maintenance
and Operating Instructions. During the period of time between the completion of
the Operational Demonstration and the Date of Substantial Completion, the system
and equipment will be operated and maintained under the requirements of the
second half of the Operational Demonstration. The Owner will not assume full
responsibility for maintenance of the system and equipment until all conditions for
Substantial Completion have been satisfied and both the Contractor and Owner
have accepted the Certificate of Substantial Completion.
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All required maintenance and servicing prior to the Date of Substantial Completion
shall be performed by the Contractor at the specified interval and as necessary. All
maintenance and servicing shall be noted in the Operational Demonstration Log.

All outages of equipment, system(s), or the plant should be noted in the Operational
Demonstration Log. Plant outages are considered a part of normal plant operation
and will not invalidate the Operational Demonstration. The Contractor is
responsible for the safe and orderly shutdown and restart of equipment as necessary
in the event of an outage. Outage time is not to be included in the Operational
Demonstration period.

The Contractor shall attend operational coordination meetings as called by the
Engineer to review operating conditions of equipment and systems.

If, during the Operational Demonstration, any part of the work fails to fully conform
to the requirements of the Contract Documents, the Operational Demonstration
shall be considered to have failed, and the work shall not be considered to be
Substantially Complete as defined in the General Conditions and the Engineer shall
so notify the Contractor in writing. If, during the Operation Demonstration, the
provisions of the General Conditions are evoked to stop the work, the Operational
Demonstration will also be considered to have failed.

Upon failure of the Operational Demonstration, the Contractor shall promptly
remedy any defects in the work and shall promptly reschedule and re-start the
complete 30-day, (720 hours) Operational Demonstration time period. No
Operational Demonstration time will be considered to have accrued to any part of
the work by reason of a failed Operational Demonstration.

During the Operational Demonstration, the Owner may require or permit the
Operational Demonstration to be suspended:

1.  Asprovided in the General Conditions.

2. Upon the written request of the Contractor to correct or adjust the work when
in the judgment of the Engineer such required correction or adjustment is
insufficient to deem the Operational Demonstration to have failed.

3. If the Operational Demonstration is suspended for any reason except failure,
Operational Demonstration time shall accrue to the work from the time of the
beginning of the Operational Demonstration to the time of the suspension.

4. If the Operational Demonstration is suspended at the request of the
Contractor, the Contractor shall continue operation and maintenance of the
work without additional charges to the Owner, according to all provisions of
this Section, and to the extent required by the Owner. No Operational
Demonstration time shall accrue to the Work during the period of suspension.

Completion of the Operational Demonstration does not relieve the Contractor of its

other requirements for Substantial Completion as required by the Contract
Documents.
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P. Prior to the Operational Demonstration, all parts of the work designated for the
Operational Demonstration shall have passed all required tests as specified. No
testing shall be allowed during the Operational Demonstration.

34  REPORTING

A. Daily: Copy of the Operational Demonstration Logs shall be submitted to the
Engineer by 9:00 a.m. the following day.

B. Within two (2) weeks of the termination or completion of the Operational
Demonstration, the Contractor shall submit for approval:

1.  Any changes to the Maintenance and Operating Instructions.
A report of the Operational Demonstration, describing the equipment utilized
and any repairs, modifications, adjustments, or other work performed during
the demonstration period.

C. In the event the conduct of the Operational Demonstration or the submittals are
unacceptable to the Engineer, the Contractor shall perform the additional work or
demonstrations required per the General Conditions.

END OF SECTION 017901
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SECTION 017902 - INSTRUCTION OF OWNER'S PERSONNEL

PART 1 - GENERAL

1.1

1.2

1.3

1.4

DESCRIPTION
A. General requirements for the conduct of training of permanent plant operating
personnel on the care, maintenance and proper operation of the equipment.

Specific requirements for training materials and for training are included in the
individual Sections of the Contract Documents.

SUMMARY

A. Work Included:
Except as otherwise specifically provided in individual Sections of the Project
Manual, work under this Section includes the preparation of the detailed lesson
plans and the conduct of detailed training for permanent plant operating
personnel. Training shall be conducted on all components of equipment, as
specified in individual Sections of the Project Manual.

B. Training sessions and hours for all equipment specified as requiring training
shall be per the manufacturer’s recommendations. However, in no case shall

the number of sessions be less than two (2) to accommodate multiple shifts.
Sessions shall cover maintenance, operations and electrical.

RELATED SECTIONS
A. Section 013323, Shop Drawings, Product Data and Samples

B. Section 017901, Operational Demonstration

DEFINITIONS

A. Lesson Plan:
A Lesson Plan is a submittal containing a statement of the instructional objectives
of the training, a training outline, credentials of the instructor, audio/visual
requirements, a listing of training materials to be used, and the desired schedule
times and dates.

B. Training Aid:

A mock-up, model, sample, or other device used during a training class to help
demonstrate the maintenance, operation, or control of equipment.
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1.5

SUBMITTALS

A.

Submittal of Instructor’s credentials, Lesson Plans, instructional materials, training
aids, and other training information shall be coordinated with the Training
Schedule.

Enough copies of instructional materials used for training for everyone present shall
be provided at the time of the first training session.

Provide two copies of all audio/visual aids utilized during training including films,
slides, mock-ups, videotapes, DVDs or other training aids. All multimedia video
shall be submitted in either Audio Video Interleave (AVI) format or Moving
Pictures Expert Group (MPEG) format.

Submit the following:

1.

Proposed training Schedule for the entire Contract showing tentative dates for
each training session: include number, type and duration of each session.
This schedule shall be submitted 120 days prior to the commencement of any
individual training being performed.

The detailed credentials of the representative of the equipment manufacturer
who is to be the course Instructor for each category and type of training.
Include Instructor’s name, education, knowledge of equipment, experience as
a trainer and employment history with the manufacturer. Include specific
details of Instructor’s experience pertaining to the operation and maintenance
of, the training for, the equipment or system specified. These credentials shall
be submitted 60 days prior to the commencement of any training.

The Lesson Plan shall be submitted sixty (60) days prior to the
commencement of any training and shall cover all components of
equipment, regardless of source of supply or manufacturer, and shall
include:

a. A title page containing: Title of the Lesson Plan, product name and
model of equipment; name of manufacturer, manufacturer address and
phone number; name and phone number of manufacturer's contact; job
location (Name of Facility); contract no.; specification number;
Contractor name, address and phone number; subcontractor name,
address, phone (if applicable); submittal number assigned by Contractor;
and submittal date.

b. A table of contents listing the headings: instructional objectives; training
outline; credentials of Instructor(s); audio/visual requirements; training
materials to be used.

c. A detailed instructional objective statement on the goal(s) intended to
have been achieved by the end of the training session.
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The credentials of Instructors are to include name; education; knowledge
of equipment; experience of trainer; and employment history with
manufacturer.

The audio/visual requirements listing specific equipment that is to be
provided by the Contractor for training purposes.

A list of all training materials to be used. An initial Operations and
Maintenance (O&M) Instruction Manual, which has received an
acceptable disposition, for the equipment shall be required to be utilized
by the Instructor in the training and therefore shall be included on this list.
A request of schedule dates and times for each training session.

A training outline indicating the category of training (maintenance and
operation, electrical and instrumentation or system); description of the
session; length, and type (classroom or field). The training shall include
as a minimum:

1) Electrical and Instrumentation Training: System Equipment)

Overview:

a) Describe system (equipment) fundamental operating principals
and dynamics.

b) Identify system's (equipment's) mechanical, electrical and
electronic components and features. Review system (equipment)
wiring diagrams and process and instrumentation diagrams.

c) Identify support systems (equipment) associated with the
operation (e.g., air intake filters, valve actuators, motors).

d) Identify and describe safety precautions and potential hazards
related to maintenance.

e) Identify and describe in detail safety and control interlocks.

f) Identify and describe alarm conditions and response to alarms.

g) Cover the supply of power to process equipment and related
appurtenances, lighting, etc.

h) Cover low voltage controls, monitoring devices, etc.

2) Electrical and Instrumentation Training Equipment Preventive

Maintenance (PM):

a) Describe PM inspection procedures required to perform an
inspection of the equipment in operation, spot potential trouble
symptoms and anticipate breakdowns and forecast maintenance
requirements (predictive maintenance).

b) Define the recommended PM intervals for each component.

c) Provide lubricant and replacement part recommendations and
limitations.

d) Describe appropriate cleaning practices and recommend intervals.

e) Identify and describe the use of special tools required for
maintenance of the equipment.

f) Describe component removal and installation, and disassembly
and assembly procedures.

g) Perform at least 2 "field" demonstrations of preventive
maintenance procedures.
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3)

4)

5)

6)

h)

i)
)

Describe recommended measuring instruments and procedures,
and provide instruction on interpreting alignment measurements,
as appropriate.

Define recommended torque settings, mounting, calibration and
alignment procedures and settings, as appropriate.

Describe recommended procedures to check or test equipment
following a corrective repair.

Electrical and Instrumentation Training Equipment Troubleshooting:

a)
b)

c)

Define recommended systematic troubleshooting procedures.
Provide component specific troubleshooting checklists.

Describe applicable equipment testing and diagnostic procedures
to facilitate troubleshooting.

Maintenance and Operation Training: System (Equipment) Overview:

a)
b)
c)
d)

2

Describe system (equipment) operating (process) function and
performance objectives.

Describe system (equipment) fundamental operating principals
and dynamics.

Identify system's (equipment's) mechanical, electrical and
electronic components and features.

Identify support systems (equipment) associated with the
operation (e.g., air intake filters, valve actuators, motors).
Identify and describe safety precautions and potential hazards
related to operation.

For systems (equipment) comprised of several components:
Identify and describe in detail each component's function. Where
applicable, group related components into subsystems. Describe
subsystem functions and their interaction with other subsystems.
Identify and describe in detail safety and control interlocks.

Operation and Maintenance Training, Operation of Equipment:

a)
b)

¢)

d)
e)
f

Describe operating principles and practices.

Describe routine operating, start-up and shutdown procedures.
Describe abnormal or emergency start- up, operating, and
shutdown procedures that may apply.

Describe alarm conditions and responses to alarms.

Describe routine monitoring and record keeping procedures.
Describe recommended housekeeping procedures.

Operation and Maintenance Training, Troubleshooting:

a)

Describe how to determine if either corrective maintenance or an
operating parameter adjustment is required.

Once the Lesson Plan submittal has received an acceptable disposition but at
least 3 weeks prior to the actual commencement of the training, Contractor
shall submit the detailed training material as a Power Point presentation in an
electronic format (either DVD, CDR, or flash drive/micro storage) with
appropriate labeling. In addition to the electronic format the Power Point
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material shall be provided in hardcopy for Owner review and approval. The
number of copies shall be as defined in Section 013323, Shop Drawings,
Product Data and Samples. The text and lettering on the presentation slides
shall not be smaller than 12 font size and shall be black in color. Slides shall
have an appropriate light colored background, resulting in a high contrast
between the text and background.

5. Sample Evaluation Form: Submit with Lesson Plan a sample Evaluation
Form. Form shall include area for comments and evaluation of Instructor,
classroom training and field instruction. Form shall identify Contract name
and number, Specification Section, Job location, date and time of training,
title of training session, name of manufacturer, model number of equipment,
Instructor name, and Contractor and Subcontractor’s name.

PART 2 - PRODUCTS

2.1 QUALIFICATIONS OF INSTRUCTOR

A.

The course Instructor shall be knowledgeable and experienced in the details of
operation and maintenance of the equipment.

The Instructor must be knowledgeable of the equipment’s application specific to
this work.

The Owner will reject Instructors who are deemed not in compliance with the above
stated minimum qualifications. The Contractor will submit for approval alternate
Instructors for consideration. No additional cost will be allowed for replacement
of Instructors who are unacceptable to the Owner.

PART 3 - EXECUTION

3.1 EXAMINATION AND VERIFICATION OF CONDITION

A.

The training site for the classroom instruction will be provided by the Owner. The
Owner will provide this location.

The Contractor shall coordinate and verify to ensure that, prior to the scheduled
training time(s):

1. The equipment is ready for Operational Demonstration in accordance with
Section 017901, Operational Demonstration.

2. That all associated construction required to operate the equipment in all
normal and anticipated operating modes is complete.
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3. That the equipment area is well lit and unobstructed, so that all training class
attendees may access, hear, and view the training.

4.  That the equipment area is free of construction activities that could present a
hazard to training class participants.

5. That adequate training materials, as required by paragraph 1.5 of this Section,
are on hand for use during the training session.

6.  Any representatives of interfacing Contractors or equipment suppliers needed
to perform supporting operations allowing demonstration of equipment
operation have been notified and will be available.

PREPARATION

A.

Training classes shall be approved by the state-regulating agency for continuing
education. This is in the event of the facility choosing to apply for CH/CEU credits
for their training program.

Videotaping of all training will be conducted by the Contractor. Before the start
of training the Contractor, and the Contractor will review the training site(s) to
establish acceptable sight lines, lighting and locations for the participants.

Training classes shall be scheduled through the Owner. Training shall begin within
45 days to the beginning of the Operational Demonstration period. Certain training
sessions will occur only during the Operational Demonstration period as
specifically noted in the Contract Documents.

Training classes shall be conducted and separated for the following personnel:
1. Maintenance and Operation

2. Electrical and Instrumentation

3. Systems Training

Audio-visual equipment available at the Owner's training sites include:

1.  Blackboards and/ or Whiteboards

Verify training materials are compatible with all equipment. The Contractor is
responsible for providing other audio/visual equipment and training aids as needed.

Classroom and field instruction where specified shall be provided for each group.
Field instruction will include attention to applied familiarization with the actual
equipment. Training hours as required in the Contract Documents do not include
travel, set-up or cleanup time by the Instructor.
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Training may be either "field" or "classroom" as specified. If not specifically noted,
provide field training. For field training, the Instructor will demonstrate all
operations of the equipment and may be expected to show assembly and
disassembly procedures, maintenance procedures, replacement procedures, and the
like. Field training will generally occur at the installed location of the equipment
or material unless mock-ups are approved in the Lesson Plan and provided by the
Contractor. Such mock-ups will become property of the Owner after the training
sessions unless previously requested in the Lesson Plan.

Systems Training:

The Lesson will provide a detailed description of the system design, intended
operation, and interactions of systems components. The Contractor’s portion of
Systems Training will provide additional detail descriptions of system's
components and their interface with each other and other systems. Contractor's
personnel for system training will be the same personnel who provided Operation
and Maintenance training and Electrical and Instrumentation training.

Training shall be conducted to accommodate the Owner’s shift schedules.
Contractor shall coordinate with Owner prior to scheduling the training sessions.
Contractor shall anticipate multiple shifts.

CONDUCT OF TRAINING

A.

All topics of the approved Lesson Plan shall be discussed, in the classroom or the
field, in complete and sufficient detail to allow plant operating personnel to
knowledgeably operate and maintain the equipment in accordance with
manufacturer's recommended procedures and safety considerations during all
anticipated operational and maintenance situations.

Safety concerns and features intended to enhance safety should be specifically
addressed.

Tasks required to maintain the warranty should be specifically addressed.
Frequent reference shall be made to the Operation and Maintenance instructions.
Address all questions and comments proposed by the training session participants
as they are raised to the maximum extent practicable. If questions or comments
cannot be addressed during the training session, additional materials and/or training

may be required as determined by the Contractor.

If any training session exceeds three (3) hours in duration, provide a 1/2- hour
break.
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Ensure that all parts of the training session are legible or audible on the final tape.
The Instructor must repeat all questions to insure that they are audible. Final
acceptance of the training is contingent on the acceptability of the videotape.

The Contractor will be backcharged for cancelled training classes if the Owner is
not notified at least 72 hours prior to scheduled training.

Training Sessions shall be attended not only by the Owner's Operating Personnel
but also by members of the Contractor or any other entities designated by the
Owner.

34  EVALUATION

A.

Immediately following training, the Instructor shall pass out an evaluation form to
the Owner’s personnel. This form shall provide a means for the Owner's personnel
to comment on the Instructor and the quality, completeness, and value of the
session.

Evaluation Forms shall be collected, along with the Attendance Sheet at the end of
each training session and the original documents shall be submitted to the Owner
for use in determining if additional training is required by the Contractor. If
additional training is required due to the material as outlined in the Lesson Plan not
being covered correctly or in its entirety or the inability of the Instructor to answer
questions pertaining to the operation and maintenance of the equipment, or if the
training aids or equipment fail to operate as intended, the Contractor shall provide
such additional training at no additional cost to the Owner.

END OF SECTION 017902

017902 - 8



SECTION 018000 - SYSTEM PERFORMANCES

PART 1 - GENERAL

1.1 GENERAL
A. Itis the intent of this Contract that the final installation shall be complete in all respects.

The Contractor shall be responsible for all minor details, whether or not shown on the
Drawings or specifically included in these Specifications.

1.2 BUILDINGS AND EQUIPMENT

A.  The building and components shall function properly and in accordance with the plans,
specifications and industry standards.

B.  The following components are included, but not necessarily limited to, the following:

Roofing

Doors

Windows

Painting Systems
Floor Coverings
Equipment

a. Process

b. Architectural
c. Mechanical
d. Electrical

S

1.3 CERTIFICATION

A.  The Contractor shall provide written certification from the manufacturers and/or installers
that the various major components are in working order or have been installed in
accordance with the manufacturer's instructions.

END OF SECTION 018000
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SECTION 031000 - CONCRETE FORMING AND ACCESSORIES
PART 1 - GENERAL

1.1 SUMMARY
A. Section Includes:

1. Form-facing materials.

2. Form liners.

3. Insulating concrete forms.
4. Waterstops.

B. Related Requirements:

. Section 310000 "Earthwork" for drainage fill under slabs-on-grade.
2. Section 32000 “Concrete Reinforcing” for reinforcing used in precast concrete
and cast in place concrete.
3. Section 33000 “Cast in Place Concrete” for installation of concrete.
4. Section 034100 "Precast Structural Concrete" for reinforcing used in precast
structural concrete.

1.2 DEFINITIONS

A.  Form-Facing Material: The temporary form materials that come in direct contact with
the concrete as part of the formwork components in supporting the concrete while the
concrete is setting and gaining sufficient strength to be self-supporting. The most
common materials are steel, aluminum, and wood.

B.  Form Lining: Materials used to line the concreting face of formwork to impart a smooth
or patterned finish to the concrete surface, to absorb moisture from the concrete, or to
apply a set-retarding chemical to the formed surface of the concrete.

C. Formwork: The total system of support of freshly placed concrete, including the mold or
sheathing that contacts the concrete, as well as supporting members, hardware, and
necessary bracing.

1.3 PREINSTALLATION MEETINGS
A. Preinstallation Conference: Conduct conference at Project site.
1. Review the following:
a. Special inspection and testing and inspecting agency procedures for field
quality control.

b. Construction, movement, contraction, and isolation joints
C. Forms and form-removal limitations.
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1.4

1.5

1.6

d. Shoring and reshoring procedures.
e.  Anchor rod and anchorage device installation tolerances.
ACTION SUBMITTALS
Product Data: For each type of product.
Sustainable Design Submittals:
Shop Drawings: Prepared by, and signed and sealed by, a qualified professional
engineer responsible for their preparation, detailing fabrication, assembly, and support
of forms.
1. For exposed vertical concrete walls, indicate dimensions and form tie locations.
Indicate dimension and locations of construction and movement joints required to

construct the structure in accordance with ACI 301.

a. Location of construction joints is subject to approval of Architect.

3. Indicate form liner layout and form line termination details.

4. Indicate proposed schedule and sequence of stripping of forms, shoring removal,
and reshoring installation and removal.

5. Indicate layout of insulating concrete forms, dimensions, course heights, form

types, and details.

INFORMATIONAL SUBMITTALS

Research Reports: For insulating concrete forms indicating compliance with ICC's
Acceptance Criteria AC353.

Field quality-control reports.
Minutes of preinstallation conference.

Qualification Statements: For testing and inspection agency.

QUALITY ASSURANCE

Testing and Inspection Agency Qualifications: An independent agency acceptable to
authorities having jurisdiction & qualified in accordance with ASTM C1077 and ASTM
E329 for testing indicated.

Mockups: Formed surfaces to demonstrate typical joints, surface finish, texture,
tolerances, and standard of workmanship.

1. Build panel approximately 100 sq. ft. in the location indicated or, if not indicated,
as directed by Architect.

2. Subject to compliance with requirements, approved mockups may become part
of the completed Work.
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1.7

DELIVERY, STORAGE, AND HANDLING
Form Liners: Store form liners under cover to protect from sunlight.

Insulating Concrete Forms: Store forms off ground and under cover to protect from
moisture, sunlight, dirt, oil, and other contaminants.

PART 2 - PRODUCTS

2.1

A

2.2

PERFORMANCE REQUIREMENTS

Concrete Formwork: Design, engineer, erect, shore, brace, and maintain formwork,
shores, and reshores in accordance with ACI 301, to support vertical, lateral, static,
and dynamic loads, and construction loads that might be applied, until structure can
support such loads, so that resulting concrete conforms to the required shapes, lines,
and dimensions.

1. Design wood panel forms in accordance with APA's "Concrete Forming
Design/Construction Guide."

2. Design formwork to limit deflection of form-facing material to 1/240 of center-to-
center spacing of supports.

a. For architectural concrete specified in Section 033300 "Architectural
Concrete," limit deflection of form-facing material, studs, and walers to
0.0025 times their respective clear spans (L/400).

Design, engineer, erect, shore, brace, and maintain insulating concrete forms in
accordance with ACI 301, to support vertical, lateral, static, and dynamic loads, and
construction loads that might be applied, until structure can support such loads, so that
resulting concrete conforms to the required shapes, lines, and dimensions.

1. Design cross ties to transfer the effects of the following loads to the cast-in-place
concrete core:

a. Wind Loads: As indicated on Drawings.

1)  Horizontal Deflection Limit: Not more than 1/360 of the wall height.

FORM-FACING MATERIALS
As-Cast Surface Form-Facing Material:

1. Provide continuous, true, and smooth concrete surfaces.

2. Furnish in largest practicable sizes to minimize number of joints.

3 Acceptable Materials: As required to comply with Surface Finish designations
specified in Section 033000 "Cast-in-Place Concrete, and as follows:

a. Plywood, metal, or other approved panel materials.
b. Exterior-grade plywood panels, suitable for concrete forms, complying with
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2.3

DOC PS 1, and as follows:

1)  APA HDO (high-density overlay).

2)  APA MDO (medium-density overlay); mill-release agent treated and
edge sealed.

3)  APA Structural 1 Plyform, B-B or better; mill oiled and edge sealed.

4)  APA Plyform Class |, B-B or better; mill oiled and edge sealed.

Concealed Surface Form-Facing Material: Lumber, plywood, metal, plastic, or another
approved material.

1. Provide lumber dressed on at least two edges and one side for tight fit.

Forms for Cylindrical Columns, Pedestals, and Supports: Metal, glass-fiber-reinforced
plastic, paper, or fiber tubes that produce surfaces with gradual or abrupt irregularities
not exceeding specified formwork surface class.

1. Provide forms with sufficient wall thickness to resist plastic concrete loads
without detrimental deformation.

Pan-Type Forms: Glass-fiber-reinforced plastic or formed steel, stiffened to resist
plastic concrete loads without detrimental deformation, with straight end forms.

Void Forms: Biodegradable paper surface, treated for moisture resistance, structurally
sufficient to support weight of plastic concrete and other superimposed loads.

RELATED MATERIALS

Reglets: Fabricate reglets of not less than 0.022-inch- thick, galvanized-steel sheet.
Temporarily fill or cover face opening of reglet to prevent intrusion of concrete or
debris.

Dovetail Anchor Slots: Hot-dip galvanized-steel sheet, not less than 0.034 inch thick,
with bent tab anchors. Temporarily fill or cover face opening of slots to prevent
intrusion of concrete or debris.

Chamfer Strips: Wood, metal, PVC, or rubber strips, 3/4 by 3/4 inch, minimum.
Rustication Strips: Wood, metal, PVC, or rubber strips, kerfed for ease of form removal.
Form-Release Agent: Commercially formulated form-release agent that does not bond
with, stain, or adversely affect concrete surfaces and does not impair subsequent

treatments of concrete surfaces.

1. Formulate form-release agent with rust inhibitor for steel form-facing materials.
2. Form release agent for form liners to be acceptable to form liner manufacturer.

Form Ties: Factory-fabricated, removable or snap-off, glass-fiber-reinforced plastic or
metal form ties designed to resist lateral pressure of fresh concrete on forms and to
prevent spalling of concrete on removal.
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Furnish units that leave no corrodible metal closer than 1 inch to the plane of
exposed concrete surface.

Furnish ties that, when removed, leave holes no larger than 1 inch in diameter in
concrete surface.

Furnish ties with integral water-barrier plates to walls indicated to receive
dampproofing or waterproofing.

G. Sealant: One-part moisture cure silicone sealant used with form liners.

PART 3 - EXECUTION

3.1

INSTALLATION OF FORMWORK

Comply with ACI 301.

B. Construct formwork, so concrete members and structures are of size, shape,
alignment, elevation, and position indicated, within tolerance limits of ACI 117 and to
comply with the Surface Finish designations specified in Section 033000 "Cast-in-Place
Concrete" for as-cast finishes.

C. Limit concrete surface irregularities as follows:

1.
2.
3.

Surface Finish-1.0: ACI 117 Class D, 1 inch.
Surface Finish-2.0: ACI 117 Class B, 1/4 inch.
Surface Finish-3.0: ACI 117 Class A, 1/8 inch.

D. Construct forms tight enough to prevent loss of concrete mortar.

1.
2.

Minimize joints.
Exposed Concrete: Symmetrically align joints in forms.

E. Construct removable forms for easy removal without hammering or prying against
concrete surfaces.

1.

2.
3.

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.
Install keyways, reglets, recesses, and other accessories, for easy removal.

F. Do not use rust-stained, steel, form-facing material.

G. Set edge forms, bulkheads, and intermediate screed strips for slabs to achieve
required elevations and slopes in finished concrete surfaces.

1.
2.

Provide and secure units to support screed strips
Use strike-off templates or compacting-type screeds.

H.  Provide temporary openings for cleanouts and inspection ports where interior area of
formwork is inaccessible.
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1. Close openings with panels tightly fitted to forms and securely braced to prevent
loss of concrete mortar.
2. Locate temporary openings in forms at inconspicuous locations.

l. Chamfer exterior corners and edges of permanently exposed concrete.

J. At construction joints, overlap forms onto previously placed concrete not less than
12 inches.

K. Form openings, chases, offsets, sinkages, keyways, reglets, blocking, screeds, and
bulkheads required in the Work.

1. Determine sizes and locations from trades providing such items.
2. Obtain written approval of Architect prior to forming openings not indicated on
Drawings.

L. Form Liners: Install per manufacturer's written installation instructions and
recommended tolerances.

M.  Construction and Movement Joints:

1. Construct joints true to line with faces perpendicular to surface plane of concrete.
Install so strength and appearance of concrete are not impaired, at locations
indicated or as approved by Architect.

3. Place joints perpendicular to main reinforcement.

4, Locate joints for beams, slabs, joists, and girders in the middle third of spans.

a. Offset joints in girders a minimum distance of twice the beam width from a
beam-girder intersection.

5. Locate horizontal joints in walls and columns at underside of floors, slabs,
beams, and girders and at the top of footings or floor slabs.
6.  Space vertical joints in walls as indicated on Drawings.

a. Locate joints beside piers integral with walls, near corners, and in
concealed locations where possible.

N. Provide temporary ports or openings in formwork where required to facilitate cleaning
and inspection.

1. Locate ports and openings in bottom of vertical forms, in inconspicuous location,
to allow flushing water to drain.

2. Close temporary ports and openings with tight-fitting panels, flush with inside
face of form, and neatly fitted, so joints will not be apparent in exposed concrete
surfaces.

O. Clean forms and adjacent surfaces to receive concrete. Remove chips, wood, sawdust,
dirt, and other debris just before placing concrete.

P.  Retighten forms and bracing before placing concrete, as required, to prevent mortar
leaks and maintain proper alignment.
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3.2

3.3

3.4

Coat contact surfaces of forms with form-release agent, in accordance with
manufacturer's written instructions, before placing reinforcement.

INSTALLATION OF 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.

1. Use setting drawings, templates, diagrams, instructions, and directions furnished
with items to be embedded.

2. Install anchor rods, accurately located, to elevations required and complying with
tolerances in Section 7.5 of AISC 303.

3. Install reglets to receive waterproofing and to receive through-wall flashings in

outer face of concrete frame at exterior walls, where flashing is shown at lintels,
shelf angles, and other conditions.

4. Install dovetail anchor slots in concrete structures, as indicated on Drawings.

5. Clean embedded items immediately prior to concrete placement.

REMOVING AND REUSING FORMS

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
support weight of concrete in place until concrete has achieved at least 70
percent of 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.
1. Split, frayed, delaminated, or otherwise damaged form-facing material are
unacceptable for exposed surfaces.

2. Apply new form-release agent.

When forms are reused, clean surfaces, remove fins and laitance, and tighten to close
joints.

1. Align and secure joints to avoid offsets.

2. Do not use patched forms for exposed concrete surfaces unless approved by
Architect.

INSTALLATION OF SHORING AND RESHORING

Comply with ACI 318 and ACI 301 for design, installation, and removal of shoring and
reshoring.
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3.5

1. Do not remove shoring or reshoring until measurement of slab tolerances is
complete.

In multistory construction, extend shoring or reshoring over a sufficient number of
stories to distribute loads in such a manner that no floor or member will be excessively
loaded or will induce tensile stress in concrete members without sufficient steel
reinforcement.

Plan sequence of removal of shores and reshore to avoid damage to concrete. Locate
and provide adequate reshoring to support construction without excessive stress or
deflection.

FIELD QUALITY CONTROL

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

Testing Agency: Owner will engage a qualified testing agency to perform tests and
inspections.

Inspections:

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

2. Inspect insulating concrete forms for shape, location, and dimensions of the

concrete member being formed.

Prepare test and inspection reports.

END OF SECTION 031000
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SECTION 032000 - CONCRETE REINFORCING

PART 1 - GENERAL

11

1.2

A.

SUMMARY
Section Includes:

1. Steel reinforcement bars.
2. Welded-wire reinforcement.

Related Requirements:

—_—

Section 310000 "Earthwork" for drainage fill under slabs-on-grade.

2. Section 32000 “Concrete Reinforcing” for reinforcing used in precast concrete
and cast in place concrete.

3. Section 33000 “Cast in Place Concrete” for installation of concrete.

4. Section 034100 "Precast Structural Concrete" for reinforcing used in precast

structural concrete.

ACTION SUBMITTALS

Sustainable Design Submittals:

1.  Third-Party Certifications: For each product.
2. Third-Party Certified Life Cycle Assessment: For each product.

Shop Drawings: Comply with ACI SP-066:

1. Include placing drawings that detail fabrication, bending, and placement.

2. Include bar sizes, lengths, materials, grades, bar schedules, stirrup spacing, bent
bar diagrams, bar arrangement, location of splices, lengths of lap splices, details
of mechanical splice couplers, details of welding splices, tie spacing, hoop
spacing, and supports for concrete reinforcement.

Construction Joint Layout: Indicate proposed construction joints required to build the
structure.

1. Location of construction joints is subject to approval of Architect.

Delegated Design Submittal: For structural thermal break insulated connection system,
including analysis data signed and sealed by the qualified professional engineer
responsible for their preparation.
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1.3

14

1.5

INFORMATIONAL SUBMITTALS
Qualification Statements: For testing and inspection agency.
Delegated Design Engineer Qualifications: Include the following:

1.  Experience providing delegated design engineering services of the type indicated.
2. Documentation that delegated design engineer is licensed in the state in which
Project is located.

Welding certificates.

1.  Reinforcement To Be Welded: Welding procedure specification in accordance
with AWS D1.4/D1.4M.

Material Certificates: For each of the following, signed by manufacturers:

1.  Epoxy-Coated Reinforcement: CRSI's "Epoxy Coating Plant Certification."
2.  Dual-Coated Reinforcement: CRSI's "Epoxy Coating Plant Certification."

Material Test Reports: For the following, from a qualified testing agency:
1. Steel Reinforcement:

a.  For reinforcement to be welded, mill test analysis for chemical composition
and carbon equivalent of the steel in accordance with ASTM A706/A706M.

2. Mechanical splice couplers.
Field quality-control reports.

Minutes of preinstallation conference.

QUALITY ASSURANCE

Testing Agency Qualifications: An independent agency, acceptable to authorities
having jurisdiction, qualified in accordance with ASTM C1077 and ASTM E329 for
testing indicated.

Welding Qualifications: Qualify procedures and personnel in accordance with AWS
D1.4/D 1.4M.
DELIVERY, STORAGE, AND HANDLING

Steel Reinforcement: Deliver, store, and handle steel reinforcement to prevent bending
and damage.
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Store reinforcement to avoid contact with earth.

2. Do not allow epoxy-coated reinforcement to be stored outdoors for more than 60
days without being stored under an opaque covering.

3. Do not allow dual-coated reinforcement to be stored outdoors for more than 60
days without being stored under an opaque covering.

4, Do not allow stainless steel reinforcement to come into contact with uncoated

reinforcement.

PART 2 - PRODUCTS

2.1 STEEL REINFORCEMENT
A. Reinforcing Bars: ASTM A615/A615M, Grade 60, deformed.
Low-Alloy Steel Reinforcing Bars: ASTM A706/A706M, deformed.
C. Headed-Steel Reinforcing Bars: ASTM A970/A970M.

1.  Steel Bars: ASTM A615/A615M, Grade 60.

2. Zinc Coating: ASTM A767/A767M, Class | zinc coated after fabrication and
bending.

3. Zinc Coating: ASTM A1055/A1055M Type I.

D. Plain-Steel Welded-Wire Reinforcement: ASTM A1064/A1064M, plain, fabricated
from as-drawn steel wire into flat sheets.
2.2 REINFORCEMENT ACCESSORIES

A. Joint Dowel Bars: ASTM A615/A615M, Grade 60, plain-steel bars, cut true to length
with ends square and free of burrs.

B.  Bar Supports: Bolsters, chairs, spacers, and other devices for spacing, supporting, and
fastening reinforcing bars and welded-wire reinforcement in place.

1. Manufacture bar supports from steel wire, plastic, or precast concrete in
accordance with CRSI's "Manual of Standard Practice," of greater compressive
strength than concrete and as follows:

a. For concrete surfaces exposed to view, where legs of wire bar supports
contact forms, use CRSI Class 1 plastic-protected steel wire, all-plastic bar
supports, or CRSI Class 2 stainless steel bar supports.

C.  Mechanical Splice Couplers: ACI 318 Type 2, same material of reinforcing bar being
spliced; tension-compression type.
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2.3

A

Steel Tie Wire: ASTM A1064/A1064M, annealed steel, not less than 0.0508 inch in
diameter.

1. Finish: Plain.

FABRICATING REINFORCEMENT

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

PART 3 - EXECUTION

3.1

3.2

PREPARATION
Protection of In-Place Conditions:

1. Do not cut or puncture vapor retarder.
2. Repair damage and reseal vapor retarder before placing concrete.

Clean reinforcement of loose rust and mill scale, earth, ice, and other foreign materials
that reduce bond to concrete.
INSTALLATION OF STEEL REINFORCEMENT

Comply with CRSI's "Manual of Standard Practice" for placing and supporting
reinforcement.

Accurately position, support, and secure reinforcement against displacement.

1.  Locate and support reinforcement with bar supports to maintain minimum
concrete cover.
2. Do not tack weld crossing reinforcing bars.

Preserve clearance between bars of not less than 1 inch, not less than one bar diameter,
or not less than 1-1/3 times size of large aggregate, whichever is greater.

Provide concrete coverage in accordance with ACI 318.
Set wire ties with ends directed into concrete, not toward exposed concrete surfaces.

Splices: Lap splices as indicated on Drawings.

1.  Barsindicated to be continuous, and all vertical bars to be lapped not less than 36
bar diameters at splices, or 24 inches, whichever is greater.
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3.3

3.4

3.5

N

Stagger splices in accordance with ACI 318.

3. Mechanical Splice Couplers: Install in accordance with manufacturer's
instructions.

4.  Weld reinforcing bars in accordance with AWS D1.4/D 1.4M, where indicated on

Drawings.

Install welded-wire reinforcement in longest practicable lengths.

1. Support welded-wire reinforcement in accordance with CRSI "Manual of
Standard Practice.”

a.  For reinforcement less than WA4.0 or D4.0, continuous support spacing to
not exceed 12 inches.

2.  Lap edges and ends of adjoining sheets at least one wire spacing plus 2 inches for
plain wire and 8 inches for deformed wire.

3. Offset laps of adjoining sheet widths to prevent continuous laps in either
direction.

4.  Lace overlaps with wire.

Dual-Coated Reinforcement: Repair cut and damaged epoxy coatings with epoxy repair
coating in accordance with ASTM D3963/D3963M.
JOINTS

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

1.  Place joints perpendicular to main reinforcement.

2. Continue reinforcement across construction joints unless otherwise indicated.

3. Do not continue reinforcement through sides of strip placements of floors and
slabs.

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

INSTALLATION TOLERANCES

Comply with ACI 117.

FIELD QUALITY CONTROL

Special Inspections: Owner will engage a special inspector and qualified testing and
inspecting agency to perform field tests and inspections and prepare test reports.
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B.  Testing Agency: Engage a qualified testing and inspecting agency to perform tests and
inspections and to submit reports.

C. Inspections:

1.  Steel-reinforcement placement.
2.  Steel-reinforcement mechanical splice couplers.
3. Steel-reinforcement welding.

D. Manufacturer's Inspections: Engage manufacturer of structural thermal break insulated
connection system to inspect completed installations prior to placement of concrete, and
to provide written report that installation complies with manufacturer's written
instructions.

END OF SECTION 032000
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SECTION 033000 - CAST-IN-PLACE CONCRETE

PART 1 - GENERAL

1.1

A.

1.2

1.3

SUMMARY

Section includes cast-in-place concrete, including formwork, reinforcement, concrete
materials, mixture design, placement procedures, and finishes.

Related Sections:

1. Section 310000 "Earthwork" for drainage fill under slabs-on-grade.

2. Section 32000 “Concrete Reinforcing” for reinforcing used in precast concrete and
cast in place concrete.

3. Section 034100 "Precast Structural Concrete" for reinforcing used in precast
structural concrete.

DEFINITIONS

Cementitious Materials: Portland cement alone or in combination with one or more of the
following: blended hydraulic cement, fly ash, slag cement, and other pozzolans materials
subject to compliance with requirements.

Water/Cement Ratio (w/cm): The ratio by weight of water to cementitious materials.

PREINSTALLATION MEETINGS

Preinstallation Conference: Conduct conference at project site.

1.

Before submitting design mixtures, review concrete design mixture and examine
procedures for ensuring quality of concrete materials. Require representatives of
each entity directly concerned with cast-in-place concrete to attend, including the
following:

a Contractor's superintendent.

b Independent testing agency responsible for concrete design mixtures.

c.  Ready-mix concrete manufacturer.

d Concrete Subcontractor.

e Special Pool finish Subcontractor.

Review special inspection and testing and inspecting agency procedures for field
quality control, concrete finishes and finishing, cold- and hot-weather concreting
procedures, curing procedures, construction contraction and isolation joints, and
joint-filler strips, forms and form removal limitations, anchor rod and anchorage
device installation tolerances if required for equipment installation, under slab pipe
encasement requirements, and concrete protection.
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1.4

1.5

m o 0o w »

1.6

ACTION SUBMITTALS
Product Data: For each type of product indicated.
Design Mixtures: For each concrete mixture.

Steel Reinforcement Shop Drawings: Placing drawings that detail fabrication, bending,
and placement.

Formwork Shop Drawings: Prepared by or under the supervision of a qualified
professional engineer detailing fabrication, assembly, and support of formwork.

Construction/Control Joint Layout: Indicate proposed construction joints required to
construct the structure. Indicate location of control joints proposed as a part of the
structure construction.

1. Location of construction joints is subject to approval of the Engineer.

2. Location of control joints is subject to the approval of the Engineer.

INFORMATIONAL SUBMITTALS

Qualification Data: For manufacturer and testing agency.
Welding certificates.

Material certificates.

Material test reports.

Floor surface flatness and levelness measurements.

QUALITY ASSURANCE

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, acceptable to authorities having
jurisdiction, qualified according to ASTM C 1077 and ASTM E 329 for testing indicated.

Welding Qualifications: Qualify procedures and personnel according to
AWS D1.4/D 1.4M, "Structural Welding Code - Reinforcing Steel."

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

1. ACI 301, "Specifications for Structural Concrete,"

2. ACI 117, "Specifications for Tolerances for Concrete Construction and Materials."
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1.7

1.8

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

Preinstallation Conference: Conduct conference at project site.

DELIVERY, STORAGE, AND HANDLING
Comply with ASTM C94/C94M and ACI 301.

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

Waterstops: Store waterstops under cover to protect from moisture, sunlight, dirt, oil, and
other contaminants.

FIELD CONDITIONS

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 (4.4
deg C) for three successive days, maintain delivered concrete mixture temperature
within the temperature range required by ACI 301.

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

3. Do not use calcium chloride, salt, or other materials containing antifreeze agents or
chemical accelerators unless otherwise specified and approved in mixture designs.

Hot-Weather Placement: Comply with ACI 301 and as follows:

1.  Maintain concrete temperature below 95 deg F (35 deg C) at time of placement.
Chilled mixing water or chopped ice may be used to control temperature, provided
water equivalent of ice is calculated to total amount of mixing water. Using liquid
nitrogen to cool concrete is Contractor's option.

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

PART 2 - PRODUCTS

2.1

A.

CONCRETE, GENERAL

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

1. ACI301

2. ACI117
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2.2

23

24

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.

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.

Chamfer Strips: Wood, metal, PVC, or rubber strips, 3/4 by 3/4-inch, minimum
Rustication Strips: Wood, metal, PVC, or rubber strips, kerfed for ease of form removal.

Form-Release Agent: Commercially formulated form-release agent that does not bond
with, stain, or adversely affect concrete surfaces and does 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 glass-fiber-reinforced plastic or

metal form ties designed to resist lateral pressure of fresh concrete on forms and to

prevent spalling of concrete on removal.

1. Furnish units that leave no corrodible metal closer than 1 inch to the plane of
exposed concrete surface.

STEEL REINFORCEMENT
Reinforcing Bars: ASTM A 615/A 615M, Grade 60 or Grade 75 deformed.

Plain-Steel Welded Wire Reinforcement: ASTM A 185/A 185M, plain, fabricated from
as-drawn steel wire into flat sheets.

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

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: Bolsters, chairs, spacers, and other devices for spacing, supporting, and

fastening reinforcing bars and welded wire reinforcement in place. Manufacture bar

supports from steel wire, plastic, or precast concrete according to CRSI's "Manual of

Standard Practice.

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.
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2.5

CONCRETE MATERIALS

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.

Cementitious Material: Use the following cementitious materials, of the same type, brand,
and source, throughout Project:
1.  Portland Cement: ASTM C 150, Type I/Il gray or white. Supplement with the
following:
a.  Fly Ash: ASTM C 618, Class F.
b.  Ground Granulated Blast-Furnace Slag: ASTM C 989, Grade 100 or 120.

Normal-Weight Aggregates: ASTM C 33, graded.
1. Maximum Coarse-Aggregate Size: 3/4-inch nominal.
2. Fine Aggregate: Free of materials with deleterious reactivity to alkali in cement.

Water: ASTM C 94/C 94M and potable. The mixing water shall comply with ASTM
C1602.

Aggregate — General: Aggregate source shall be identified. Verification that the source
is not recycled concrete shall be provided.

Aggregate — Susceptibility: To support evaluation of the proposed aggregate for

susceptibility to ASR, submit one of the following for evaluation:

1. Provide the 28-day test results for a mix design with the total alkali of 3 Ibs
(maximum from the combination of the aggregate, admixtures, and cementitious
materials) per yard of concrete. Identify the aggregate pits, and the supplier of the
Portland cement. The mix design shall include one of the following cementitious
items:

a.  20% Fly Ash Class F
b.  20% Slag
c. 15% Silica Fume

2. Provide test results for ASTM C1567 (duration of test 16 days). Test data needs to
identify the aggregate pits, and the supplier of the Portland cement.

3. Provide test results for CRD-C 662-10 (duration of test 28 days). Test data needs
to identify the aggregate pits, and the supplier of the Portland cement.

4.  Provide historical data from the Ready-Mix Supplier that the product complies with
ASTM C1260 and/or ASTM C1293. Test data needs to identify the date, aggregate
pits, and the supplier of the Portland cement.

5. Ready-Mix Supplier shall provide historical tests test results for one of the
following: ASTM C295, ASTM C586, or ASTM C1105. Test data needs to
identify the date and the aggregate pits.

6.  Provide historical data from the Ready-Mix Supplier that the product has been used
in water treatment and/or wastewater treatment plants. Provide project name,
construction date, mix design, compression test results (28-day), and identify the
aggregate pits and the supplier of the Portland cement.
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2.6

2.7

2.8

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.

1.  Water-Reducing Admixture: ASTM C 494/C 494M, Type A.

2. Retarding Admixture: ASTM C 494/C 494M, Type B. Apply to all concrete storing
water.

3. Water-Reducing and Retarding Admixture: ASTM C 494/C 494M, Type D.

4.  High-Range, Water-Reducing Admixture: ASTM C 494/C 494M, Type F.

5. High-Range, Water-Reducing and Retarding Admixture: ASTM C 494/C 494M,
Type G.

6.  Plasticizing and Retarding Admixture: ASTM C 1017/C 1017M, Type 1L

7. Crystalline Waterproofing Admixture: NSF 61. Apply to all concrete storing water.

WATERSTOPS

Flexible Rubber Waterstops: CE CRD-C 513, for embedding in concrete to prevent
passage of fluids through joints. Factory fabricate corners, intersections, and directional
changes.

Chemically Resistant Flexible Waterstops: Thermoplastic elastomer rubber waterstops,
for embedding in concrete to prevent passage of fluids through joints; resistant to oils,
solvents, and chemicals. Factory fabricate corners, intersections, and directional changes.

Flexible PVC Waterstops: CE CRD-C 572, for embedding in concrete to prevent passage
of fluids through joints. Factory fabricate corners, intersections, and directional changes.

Self-Expanding Butyl Strip Waterstops: Manufactured rectangular or trapezoidal strip,
butyl rubber with sodium bentonite or other hydrophilic polymers, for adhesive bonding
to concrete, 3/4 by 1 inch (19 by 25 mm).

Self-Expanding Rubber Strip Waterstops: Manufactured rectangular or trapezoidal strip,
bentonite-free hydrophilic polymer modified chloroprene rubber, for adhesive bonding to
concrete, 3/8 by 3/4 inch (10 by 19 mm).

VAPOR RETARDERS

Sheet Vapor Retarder: ASTM E 1745, Class A. Include manufacturer's recommended
adhesive or pressure-sensitive tape.

Sheet Vapor Retarder: Polyethylene sheet, ASTM D 4397, not less than 10 mils thick.

Granular Material: Refer to Geotechnical Report.
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2.9

2.10

2.11

CURING MATERIALS

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

Absorptive Cover: AASHTO M 182, Class 2, burlap cloth made from jute or kenaf,
weighing approximately 9 0z./sq. yd. when dry.

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 I,
Class B, nondissipating certified by curing compound manufacturer to not interfere with
bonding of floor covering.

Clear, Solvent-Borne, Membrane-Forming Curing and Sealing Compound:

ASTM C 1315, Type 1, Class A.

1. VOC Content: Curing and sealing compounds shall have a VOC content of 200 g/L
or less when calculated according to 40 CFR 59, Subpart D (EPA Method 24).

Clear, Waterborne, Membrane-Forming Curing and Sealing Compound: ASTM C 1315,

Type 1, Class A.

1. VOC Content: Curing and sealing compounds shall have a VOC content of 200 g/L
or less when calculated according to 40 CFR 59, Subpart D (EPA Method 24).

RELATED MATERIALS

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

Bonding Agent: ASTM C 1059/C 1059M, Type 11, nonredispersible, acrylic emulsion or
styrene butadiene.

Epoxy Bonding Adhesive: ASTM C 881, two-component epoxy resin, capable of humid

curing and bonding to damp surfaces, of class suitable for application temperature and of

grade to suit requirements, and as follows:

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

REPAIR MATERIALS

Repair Underlayment: Cement-based, polymer-modified, self-leveling product that can
be applied in thicknesses from 1/8 inch and that can be feathered at edges to match
adjacent floor elevations.
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2.12

1.  Cement Binder: ASTM C 150/C 150M, portland cement or hydraulic or blended
hydraulic cement as defined in ASTM C 219.

2. Primer: Product of underlayment manufacturer recommended for substrate,
conditions, and application.

3.  Aggregate: Well-graded, washed gravel, 1/8 to 1/4 inch or coarse sand as
recommended by underlayment manufacturer.

4.  Compressive Strength: Not less than 4100 psi at 28 days when tested according to
ASTM C 109/C 109M.

Repair Overlayment: Cement-based, polymer-modified, self-leveling product that can be

applied in thicknesses from 1/4 inch and that can be filled in over a scarified surface to

match adjacent floor elevations.

1.  Cement Binder: ASTM C 150/C 150M, portland cement or hydraulic or blended
hydraulic cement as defined in ASTM C 219.

2. Primer: Product of topping manufacturer recommended for substrate, conditions,
and application.

3. Aggregate: Well-graded, washed gravel, 1/8 to 1/4 inch or coarse sand as
recommended by topping manufacturer.

4.  Compressive Strength: Not less than 5000 psi at 28 days when tested according to
ASTM C 109/C 109M.

CONCRETE MIXTURES

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.

Cementitious Materials: Use fly ash and pozzolan, as needed to reduce the total amount
of portland cement, which would otherwise be used, by not more than 20 percent.

Water: The water used in the concrete mix shall comply with ASTM C 94 and be potable.
The mixing water shall comply with ASTM C1602.

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

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

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, concrete required to be watertight, and concrete with a water-
cementitious materials ratio below 0.50.

4.  Use crystalline waterproofing admixture in concrete for water storing structures.

Proportion normal-weight concrete mixture as follows:
1.  Concrete structures storing water.

252315 REV. 10/30/2024 033000 - 8



2.13

2.14

PART 3

3.1

a.  Minimum Compressive Strength: As noted on construction documents, min.

4000 psi at 28 days.
b.  Maximum Water-Cementitious Materials Ratio: 0.42
c.  Slump Limit: 8 inches for concrete with verified slump of 2 to 4 inches before

adding high-range water-reducing admixture or plasticizing admixture plus
or minus 1 inch.

d.  Air Content: 6 percent, plus or minus 1.5 percent at point of delivery for 3/4-
inch nominal maximum aggregate size.

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

percent.
2. All other concrete.
a.  Minimum Compressive Strength: As noted on construction documents.

b.  Slump Limit: 5 inches plus or minus 1 inch.

c.  Air Content: 6 percent, plus or minus 1.5 percent at point of delivery for 3/4-
inch nominal maximum aggregate size.

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

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.  When air temperature is between 85 and 90 deg F (30 and 32 deg C), reduce mixing
and delivery time from 1-1/2 hours to 75 minutes; when air temperature is above
90 deg F (32 deg C), reduce mixing and delivery time to 60 minutes.

- EXECUTION

FORMWORK

Design, erect, shore, brace, and maintain formwork, according to ACI 301 and ACI 347,
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. Class A, 1/8 inch for smooth-formed finished surfaces.

2. Class C, 1/2 inch for rough-formed finished surfaces.
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3.2

33

Construct forms for easy removal without hammering or prying against concrete surfaces.
Provide crush or wrecking plates where stripping may damage cast-concrete surfaces.
Provide top forms for inclined surfaces 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.

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 except where other
construction will be built against or above the concrete with the face flush with the
concrete. Chamfers shall be 3/4" unless otherwise noted.

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.  If required for equipment or piping installation, install anchor rods, accurately
located, to elevations required and complying with tolerances in Section 7.5 of
AISC 303.

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.
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3.4

3.5

3.6

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 slabs, and other structural elements that support weight of
concrete in place until concrete has achieved at least 70 percent of 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 are not 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 Engineer.

VAPOR RETARDERS

Sheet Vapor Retarders: Place, protect, and repair sheet vapor retarder according to
ASTM E 1643 and manufacturer's written instructions.
1.  Lap joints 6 inches (150 mm) and seal with manufacturer's recommended tape.

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 reduce bond to concrete.

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.

Set wire ties with ends directed into concrete, not toward exposed concrete surfaces.

Install welded-wire reinforcement in longest practicable lengths on bar supports spaced
to minimize sagging. Lap edges and ends of adjoining sheets at least one mesh spacing.
Offset laps of adjoining sheet widths to prevent continuous laps in either direction. Lace
overlaps with wire

JOINTS

General: Construct joints true to line with faces perpendicular to surface plane of
concrete.
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B.  Construction Joints: Install so strength and appearance of concrete are not impaired, at
locations indicated or as approved by Engineer.

1.

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

Form keyed joints as indicated. Embed keys at least 1-1/2 inches into concrete.
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.

Locate horizontal joints in walls and columns at underside of floors, slabs, beams,
and girders and at the top of footings or floor slabs.

Space vertical joints in walls as indicated. Locate joints beside piers integral with
walls, near corners, and in concealed locations where possible.

Use a bonding agent at locations where fresh concrete is placed against hardened
or partially hardened concrete surfaces.

Use epoxy-bonding adhesive at locations where fresh concrete is placed against
hardened or partially hardened concrete surfaces.

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

1.

Grooved Joints: Form contraction joints after initial floating by grooving and
finishing each edge of joint to a radius of 1/8 inch (3.2 mm). Repeat grooving of
contraction joints after applying surface finishes. Eliminate groover tool marks on
concrete surfaces.

Sawed Joints: Form contraction joints with power saws equipped with shatterproof
abrasive or diamond-rimmed blades. Cut 1/8-inch-wide joints into concrete when
cutting action does not tear, abrade, or otherwise damage surface and before
concrete develops random contraction cracks.

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

1.

2.

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

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 Section 079200
"Joint Sealants," are indicated.

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

Flexible Waterstops: Install in construction joints and at other joints indicated to form a
continuous diaphragm. Install in longest lengths practicable. Support and protect exposed
waterstops during progress of the Work. Field fabricate joints in waterstops according to
manufacturer's written instructions.

CONCRETE PLACEMENT

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

Do not add water to concrete during delivery, at Project site, or during placement unless
approved by Structural Engineer of Record.

Before test sampling and placing concrete, water may be added at Project site, subject to

limitations of ACI 301.

1. 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 not to exceed formwork design
pressures and in a manner to avoid inclined construction joints.

2. Consolidate placed concrete with mechanical vibrating equipment according to
ACI 301.

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

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.

ol o
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Cold-Weather Placement: Comply with ACI 306.1.

Hot-Weather Placement: Comply with ACI 301.

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 receive a rubbed finish, to be
covered with a coating or covering material applied directly to concrete.

Rubbed Finish: Apply the following to smooth-formed finished as-cast concrete where

indicated:

1. Smooth-Rubbed Finish: Not later than one day after form removal, moisten
concrete surfaces and rub with carborundum brick or another abrasive until
producing a uniform color and texture. Do not apply cement grout other than that
created by the rubbing process.

2. Grout-Cleaned Finish: Wet concrete surfaces and apply grout of a consistency of
thick paint to coat surfaces and fill small holes. Mix one-part portland cement to
one and one-half parts fine sand with a 1:1 mixture of bonding admixture and water.
Add white portland cement in amounts determined by trial patches so color of dry
grout will match adjacent surfaces. Scrub grout into voids and remove excess grout.
When grout whitens, rub surface with clean burlap and keep surface damp by fog
spray for at least 36 hours.

3.  Cork-Floated Finish: Wet concrete surfaces and apply a stiff grout. Mix one-part
portland cement and one part fine sand with a 1:1 mixture of bonding agent and
water. Add white portland cement in amounts determined by trial patches so color
of dry grout will match adjacent surfaces. Compress grout into voids by grinding
surface. In a swirling motion, finish surface with a cork float.

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

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.
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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 as indicated on Architectural documents.

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 as indicated on Architectural documents.

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 as indicated on Architectural documents.

2. Finish and measure surface so gap at any point between concrete surface and an
unleveled, freestanding, 10-ft.-long straightedge resting on two high spots and
placed anywhere on the surface does not exceed 1/8 inch.

Trowel and Fine-Broom Finish: Apply a first trowel finish to surfaces as indicated on
Architectural documents. 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 ITEM INSTALLATION

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:
1.  Coordinate sizes and locations of concrete bases with actual equipment provided.
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[98)

Construct concrete bases 4 inches high unless otherwise indicated and extend base
not less than 6 inches in each direction beyond the maximum dimensions of
supported equipment unless otherwise indicated or unless required for seismic
anchor support.

Minimum Compressive Strength: 4000 psi at 28 days.

Install dowel rods to connect concrete base to concrete floor. Unless otherwise
indicated, install dowel rods on 18-inch centers around the full perimeter of
concrete base.

For supported equipment, install epoxy-coated anchor bolts that extend through
concrete base and anchor into structural concrete substrate.

Prior to pouring concrete, place and secure anchorage devices. Use setting
drawings, templates, diagrams, instructions, and directions furnished with items to
be embedded.

Cast anchor-bolt insert into bases. Install anchor bolts to elevations required for
proper attachment to supported equipment.

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 1b/sq. ft. x h before and
during finishing operations. Apply according to manufacturer's written instructions after
placing, screeding, and bull floating or darbying concrete, but before float finishing.

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

1.

Moisture Curing: Keep surfaces continuously moist for not less than seven days
with the following materials:

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

surfaces and edges with 12-inch lap over adjacent absorptive covers.
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 floor coverings.
b.  Cure concrete surfaces to receive floor coverings with either a moisture-

retaining cover or a curing compound that the manufacturer certifies does not
interfere with bonding of floor covering used on Project.
Curing Compound: Apply uniformly in continuous operation by power spray or
roller according to manufacturer's written instructions. Recoat areas subjected to

252315 REV. 10/30/2024 033000 - 16



3.13

3.14

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 does not
interfere with bonding of floor covering used on Project.

4.  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.

JOINT FILLING

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 joints clean and dry.

CONCRETE SURFACE REPAIRS

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

Add waterproofing admixture to all repair materials for water storage structures.

Patching Mortar: Mix dry-pack patching mortar, consisting of 1 part portland cement to
2-1/2 parts fine aggregate passing a No. 16 (1.18-mm) sieve, using only enough water for
handling and placing.

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

1.  Immediately after form removal, cut out honeycombs, rock pockets, and voids more
than 1/2 inch (13 mm) in any dimension to solid concrete. Limit cut depth to 3/4
inch (19 mm). Make edges of cuts perpendicular to concrete surface. Clean, dampen
with water, and brush-coat holes and voids with bonding agent. Fill and compact
with patching mortar before bonding agent has dried. Fill form-tie voids with
patching mortar or cone plugs secured in place with bonding agent.

2. Repair defects on surfaces exposed to view by blending white portland cement and
standard portland cement so that, when dry, patching mortar matches surrounding
color. Patch a test area at inconspicuous locations to verify mixture and color match
before proceeding with patching. Compact mortar in place and strike off slightly
higher than surrounding surface.
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Repair defects on concealed formed surfaces that affect concrete's durability and
structural performance as determined by Engineer.

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

1.

Repair finished surfaces containing defects. Surface defects include spalls, popouts,
honeycombs, rock pockets, crazing and cracks in excess of 0.01 inch (0.25 mm)
wide or that penetrate to reinforcement or completely through unreinforced sections
regardless of width, and other objectionable conditions.

After concrete has cured at least 14 days, correct high areas by grinding.

Correct localized low areas during or immediately after completing surface
finishing operations by cutting out low areas and replacing with patching mortar.
Finish repaired areas to blend into adjacent concrete.

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

Correct other low areas scheduled to remain exposed with a repair topping. Cut out
low areas to ensure a minimum repair topping depth of 1/4 inch (6 mm) to match
adjacent floor elevations. Prepare, mix, and apply repair topping and primer
according to manufacturer's written instructions to produce a smooth, uniform,
plane, and level surface.

Repair defective areas, except random cracks and single holes 1 inch (25 mm) or
less in diameter, by cutting out and replacing with fresh concrete. Remove defective
areas with clean, square cuts and expose steel reinforcement with at least a 3/4-inch
(19-mm) clearance all around. Dampen concrete surfaces in contact with patching
concrete and apply bonding agent. Mix patching concrete of same materials and
mixture as original concrete, except without coarse aggregate. Place, compact, and
finish to blend with adjacent finished concrete. Cure in same manner as adjacent
concrete.

Repair random cracks and single holes 1 inch (25 mm) or less in diameter with
patching mortar. Groove top of cracks and cut out holes to sound concrete and clean
off dust, dirt, and loose particles. Dampen cleaned concrete surfaces and apply
bonding agent. Place patching mortar before bonding agent has dried. Compact
patching mortar and finish to match adjacent concrete. Keep patched area
continuously moist for at least 72 hours.

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

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

Special Inspections: Engage a special inspector and qualified testing and inspecting
agency to perform field tests and inspections and prepare test reports.

Inspections:

1.  Steel reinforcement placement.

2. Steel reinforcement welding.

3. Headed bolts and studs.

4.  Verification of use of required design mixture.

5. Concrete placement, including conveying and depositing.

6.  Curing procedures and maintenance of curing temperature.

7. Verification of concrete strength before removal of shores and forms from walls,

columns, piers, beams and slabs.

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

1.

Testing Frequency: Obtain at least one composite sample for each 100 cu. yd. or

fraction thereof of each concrete mixture placed each day.

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

Slump: ASTM C 143/C 143M; one test at point of placement for each composite

sample, but not less than one test for each day's pour of each concrete mixture.

Perform additional tests when concrete consistency appears to change.

Air Content: ASTM C 231/C 231M, pressure method, for normal-weight concrete;

one test for each composite sample, but not less than one test for each day's pour of

each concrete mixture.

Concrete Temperature: ASTM C 1064/C 1064M; one test hourly when air

temperature is 40 deg F and below or 80 deg F and above, and one test for each

composite sample.

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

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

b.  Cast and field cure two sets of two standard cylinder specimens for each
composite sample.

Compressive-Strength Tests: ASTM C 39/C 39M; test one set of two laboratory-

cured specimens at 7 days and one set of two specimens at 28 days.

a.  Test one set of two field-cured specimens at 7 days and one set of two
specimens at 28 days.

b. A compressive-strength test shall be the average compressive strength from
a set of two specimens obtained from same composite sample and tested at
age indicated.

When strength of field-cured cylinders is less than 85 percent of companion

laboratory-cured cylinders, Contractor shall evaluate operations and provide

corrective procedures for protecting and curing in-place concrete.
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11.

12.

13.

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

Test results shall be reported in writing to Architect, concrete manufacturer, and
Contractor within 48 hours of testing. Reports of compressive-strength tests shall
contain Project identification name and number, date of concrete placement, name
of concrete testing and inspecting agency, location of concrete batch in Work,
design compressive strength at 28 days, concrete mixture proportions and materials,
compressive breaking strength, and type of break for both 7- and 28-day tests.
Nondestructive Testing: Impact hammer, sonoscope, or other nondestructive device
may be permitted by Architect but will not be used as sole basis for approval or
rejection of concrete.

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

Additional testing and inspecting, at Contractor's expense, will be performed to
determine compliance of replaced or additional work with specified requirements.
Correct deficiencies in the Work that test reports and inspections indicate do not
comply with the Contract Documents.

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

END OF SECTION 033000
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SECTION 034100 - PRECAST STRUCTURAL CONCRETE

PART 1 - GENERAL

11

A

1.2

13

14

1.5

1.6

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. Precast structural concrete.

Related Requirements:
1. Section 310000 "Earthwork™ for drainage fill under slabs-on-grade.

2. Section 32000 “Concrete Reinforcing” for reinforcing used in precast concrete
and cast in place concrete.
3. Section 33000 “Cast in Place Concrete” for installation of concrete.

4.  Section 034100 "Precast Structural Concrete" for reinforcing used in precast
structural concrete.
ALLOWANCES

Preconstruction, source quality-control and field quality-control testing are part of
testing and inspecting allowance.

DEFINITIONS

Design Reference Sample: Sample of approved precast structural concrete color, finish,
and texture, preapproved by Architect.

PREINSTALLATION MEETINGS

Preinstallation Conference: Conduct conference at Project site.

ACTION SUBMITTALS
Product Data: For each type of product.

Design Mixtures: For each precast concrete mixture. Include compressive strength and,
if required, water-absorption tests.

Shop Drawings:

1. Include member locations, plans, elevations, dimensions, shapes and sections,
openings, support conditions, and types of reinforcement, including special
reinforcement.
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A

B.

C.

2.  Detail fabrication and installation of precast structural concrete units, including
connections at member ends and to adjoining construction.

3. Indicate joints, reveals, drips, chamfers, and extent and location of each surface
finish.

4.  Indicate separate face and backup mixture locations and thicknesses.

5. Indicate type, size, and length of welded connections by AWS standard symbols.

6 Detail loose and cast-in hardware, lifting and erection inserts, connections, and

joints.

7. Indicate locations, tolerances, and details of anchorage devices to be embedded in
or attached to structure or other construction.

8.  Include and locate openings larger than 10 inches. Where additional structural
support is required, include header design.

9. Indicate location of each precast structural concrete unit by same identification

mark placed on panel.

10. Indicate relationship of precast structural concrete units to adjacent materials.

11. Indicate locations, dimensions, and details of thin-brick units, including corner
units and special shapes, and joint treatment.

12. Indicate locations, dimensions, and details of stone facings, anchors, and joint
widths.

13. Indicate estimated camber for precast floor slabs with concrete toppings.

14. Indicate shim sizes and grouting sequence.

15. If design modifications are proposed to meet performance requirements and field
conditions, submit design calculations and Shop Drawings. Do not adversely
affect the appearance, durability, or strength of units when modifying details or
materials and maintain the general design concept.

Samples:

1.  For each type of finish indicated on exposed surfaces of precast structural
concrete units with architectural finish, in sets of three, representative of finish,
color, and texture variations expected; approximately 12 by 12 by 2 inches.

a.  Where other faces of precast concrete unit are exposed, include Samples
illustrating workmanship, color, and texture of backup concrete as well as
facing concrete.

Delegated-Design Submittal: For precast structural concrete 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.  Show precast structural concrete unit types, connections, types of reinforcement,
including special reinforcement, and concrete cover on reinforcement. Indicate
location, type, magnitude, and direction of loads imposed on the building
structural frame from precast structural concrete.

INFORMATIONAL SUBMITTALS
Quialification Data: For Installer, fabricator and testing agency.
Welding certificates.

Material Certificates: For the following:
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Cementitious materials.

Reinforcing materials and prestressing tendons.
Admixtures.

Bearing pads.

Insulation.

Structural-steel shapes and hollow structural sections.

ogakrwdE

Material Test Reports: For aggregates, by a qualified testing agency.
Preconstruction test reports.
Source quality-control reports.

Field quality-control and special inspection reports.

QUALITY ASSURANCE

Fabricator Qualifications: A firm that assumes responsibility for engineering precast
structural concrete units to comply with performance requirements. Responsibility
includes preparation of Shop Drawings and comprehensive engineering analysis by a
qualified professional engineer.
1.  Designated as a PCl-certified plant as follows:
a.  Group C, Category C2 - Prestressed Hollowcore and Repetitively Produced
Products.

Installer Qualifications: A precast concrete erector qualified and designated by PCI's
Certificate of Compliance, to erect Category S1 - Simple Structural Systems.

Installer Qualifications: An experienced precast concrete erector who has retained a
"PCI-Certified Field Auditor” to conduct a field audit of a project installed by erector in
Category S1 - Simple Structural Systems and who can produce an Erectors' Post Audit
Declaration, according to PCI MNL 127, "PCI Erector's Manual - Standards and
Guidelines for the Erection of Precast Concrete Products.”

Testing Agency Qualifications: Qualified according to ASTM C 1077 and ASTM E 329
for testing indicated.

Quality-Control Standard: For manufacturing procedures, testing requirements, and
quality-control recommendations for types of units required, comply with
PCI MNL 116, "Manual for Quality Control for Plants and Production of Structural
Precast Concrete Products."

Welding Qualifications: Qualify procedures and personnel according to the following:
1.  AWSD1.1/D1.1M, "Structural Welding Code - Steel."
2.  AWS D1.4/D1.4M, "Structural Welding Code - Reinforcing Steel.”
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COORDINATION

DELIVERY, STORAGE, AND HANDLING

Support units during shipment on nonstaining shock-absorbing material in same
position as during storage.

Store units with adequate bracing and protect units to prevent contact with soil, to

prevent staining, and to prevent cracking, distortion, warping or other physical damage.

1. Store units with dunnage across full width of each bearing point unless otherwise
indicated.

2. Place adequate dunnage of even thickness between each unit.

3. Place stored units so identification marks are clearly visible, and units can be
inspected.

Handle and transport units in a manner that avoids excessive stresses that cause
cracking or damage.

Lift and support units only at designated points indicated on Shop Drawings.

PART 2 - PRODUCTS

2.1

A

2.2

MANUFACTURERS

Manufacturers include, but are not limited to:
1.  Oldcastle Infrastructure

2. Mack Industries

3. DBS Prestress of Ohio

4. Approved Equal

PERFORMANCE REQUIREMENTS

Delegated Design: Engage a qualified professional engineer, as defined in
Section 014000 "Quality Requirements,"” to design precast structural concrete units.

Design Standards: Comply with ACI 318 and with design recommendations in
PCI MNL 120, "PCI Design Handbook - Precast and Prestressed Concrete," applicable
to types of precast structural concrete units indicated.

Fire-Resistance Calculations: Where indicated, provide precast structural concrete units
whose fire resistance meets prescriptive requirements of authorities having jurisdiction
or has been calculated according to ACI 216.1 or PCI MNL 124, "Design for Fire
Resistance of Precast Prestressed Concrete,” and is acceptable to authorities having
jurisdiction.
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2.4

2.5

Structural Performance: Precast structural concrete units and connections shall
withstand design loads indicated within limits and under conditions indicated.

Structural Performance: Provide precast structural concrete units and connections

capable of withstanding the following design loads within limits and under conditions

indicated:

Dead Loads: As Indicated.

Concrete Topping Load: As indicated.

Live Loads: As Indicated.

Roof Loads: As Indicated.

Snow Loads: As Indicated.

Seismic Loads: As Indicated.

Wind Loads: As Indicated.

Design precast structural concrete framing system and connections to maintain

clearances at openings, to allow for fabrication and construction tolerances, to

accommodate live-load deflection, shrinkage and creep of primary building

structure, and other building movements. Maintain precast structural concrete

deflections within limits of ACI 318.

a.  Thermal Movements: Allow for in-plane thermal movements resulting from
annual ambient temperature changes of minus 18 to plus 120 deg F.

9.  Fire-Resistance Rating: Select material and minimum thicknesses to provide
indicated fire rating.

NG~ WNE

MOLD MATERIALS

Molds: Rigid, dimensionally stable, non-absorptive material, warp and buckle free, that

provides continuous precast concrete surfaces within fabrication tolerances indicated;

nonreactive with concrete and suitable for producing required finishes.

1.  Mold-Release Agent: Commercially produced form-release agent that does not
bond with, stain, or adversely affect precast concrete surfaces and does not impair
subsequent surface or joint treatments of precast concrete.

REINFORCING MATERIALS
Reinforcing Bars: ASTM A 615/A 615M, Grade 60, deformed.
Low-Alloy-Steel Reinforcing Bars: ASTM A 706/A 706M, deformed.

Steel Bar Mats: ASTM A 184/A 184M, fabricated from ASTM A 615/A 615M,
Grade 60 or ASTM A 706/A 706M], deformed bars, assembled with clips.

Deformed-Steel Welded Wire Reinforcement: ASTM A 497/A 497M  or
ASTM A 1064/A 1064M, flat sheet.

Supports: Suspend reinforcement from back of mold or use bolsters, chairs, spacers, and

other devices for spacing, supporting, and fastening reinforcing bars and welded wire
reinforcement in place according to PClI MNL 116.

PRESTRESSING TENDONS
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Pretensioning Strand: ASTM A 416/A 416M, Grade 250 or Grade 270, uncoated,
seven-wire or ASTM A 886/A 886M, Grade 270, indented, seven-wire, low-relaxation
strand.

Unbonded Post-Tensioning Strand: ASTM A 416/A 416M, Grade 270, uncoated,

seven-wire, low-relaxation strand.

1.  Coat unbonded post-tensioning strand with post-tensioning coating complying
with ACI 423.7 and sheath with polypropylene tendon sheathing complying with
ACI 423.7. Include anchorage devices and coupler assemblies.

Post-Tensioning Bars: ASTM A 722/A 722M, uncoated high-strength steel bar.

CONCRETE MATERIALS

Portland Cement: ASTM C 150/C 150M, Type | or Type Ill, gray, unless otherwise

indicated.

1.  For surfaces exposed to view in finished structure, use gray or white cement, of
same type, brand, and mill source.

Supplementary Cementitious Materials:

1.  Fly Ash: ASTM C 618, Class C or F, with maximum loss on ignition of 3 percent.
2. Metakaolin: ASTM C 618, Class N.

3. Silica Fume: ASTM C 1240, with optional chemical and physical requirement.

4.  Ground Granulated Blast-Furnace Slag: ASTM C 989, Grade 100 or 120.

Normal-Weight =~ Aggregates:  Except as  modified by  PCI MNL 116,
ASTM C 33/C 33M, with coarse aggregates complying with Class 5M. Stockpile fine
and coarse aggregates for each type of exposed finish from a single source (pit or
quarry) for Project.
1.  Face-Mixture-Coarse Aggregates: Selected, hard, and durable; free of material
that reacts with cement or causes staining; to match selected finish sample.
a.  Gradation: Uniformly graded.
2.  Face-Mixture-Fine Aggregates: Selected, natural or manufactured sand
compatible with coarse aggregate to match approved finish sample.

Lightweight Aggregates: Except as modified by PClI MNL 116, ASTM C 330/C 330M,
with absorption less than 11 percent.

Water: Potable; free from deleterious material that may affect color stability, setting, or
strength of concrete and complying with chemical limits of PClI MNL 116.

Air-Entraining Admixture: ASTM C 260, certified by manufacturer to be compatible
with other required admixtures.

Chemical Admixtures: Certified by manufacturer to be compatible with other
admixtures and to not contain calcium chloride, or more than 0.15 percent chloride ions
or other salts by weight of admixture.

1.  Water-Reducing Admixtures: ASTM C 494/C 494M, Type A.

2.  Retarding Admixture: ASTM C 494/C 494M, Type B.

3. Water-Reducing and Retarding Admixture: ASTM C 494/C 494M, Type D.
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2.7

2.8

4.  Water-Reducing and Accelerating Admixture: ASTM C 494/C 494M, Type E.

5. High-Range, Water-Reducing Admixture: ASTM C 494/C 494M, Type F.

6. High-Range, Water-Reducing and Retarding Admixture: ASTM C 494/C 494M,
Type G.

7.  Plasticizing Admixture: ASTM C 1017/C 1017M, Type I.

8.  Plasticizing and Retarding Admixture: ASTM C 1017/C 1017M, Type II.

STEEL CONNECTION MATERIALS
Carbon-Steel Shapes and Plates: ASTM A 36/A 36M.

Carbon-Steel-Headed Studs: ASTM A 108, Grade 1010 through 1020, cold finished,
AWS D1.1/D1.1M, Type A or B, with arc shields and with minimum mechanical
properties of PCI MNL 116.

Carbon-Steel Plate: ASTM A 283/A 283M, Grade C.

Carbon-Steel Castings: ASTM A 27/A 27M, Grade 60-30.

High-Strength, Low-Alloy Structural Steel: ASTM A 572/A 572M.
Carbon-Steel Structural Tubing: ASTM A 500/A 500M, Grade B or Grade C.

Deformed-Steel Wire or Bar Anchors: ASTM A 496/A 496M or
ASTM A 706/A 706M.

Carbon-Steel Bolts and Studs: ASTM A 307, Grade A; carbon-steel, hex-head bolts and
studs; carbon-steel nuts, ASTM A563; and flat, unhardened steel washers,
ASTM F 844.

High-Strength Bolts, Nuts, and Washers: ASTM F 3125/F 3125M, Grade A325,
Type 1, heavy-hex steel structural bolts; ASTM A 563, Grade DH, heavy-hex carbon-
steel nuts; and ASTM F 436/F 436M, Type 1, hardened carbon-steel washers.

1. Finish: Plain.

Shop-Primed Finish: Prepare surfaces of nongalvanized-steel items, except those
surfaces to be embedded in concrete, according to requirements in SSPC-SP 3, and shop
apply [lead- and chromate-free, rust-inhibitive primer, complying with performance
requirements in MPI1 79] [SSPC-Paint 25] according to SSPC-PA 1.

Welding Electrodes: Comply with AWS standards.

Precast Accessories: Provide clips, hangers, plastic or steel shims, and other accessories
required to install precast structural concrete units.

BEARING PADS

Provide one of the following bearing pads for precast structural concrete units as
recommended by precast fabricator for application:
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2.9

2.10

1.  Elastomeric Pads: AASHTO M 251, plain, wvulcanized, 100 percent
polychloroprene (neoprene) elastomer, molded to size or cut from a molded sheet,
50 to 70 Shore, Type A durometer hardness, ASTM D 2240; minimum tensile
strength 2250 psi, ASTM D 412,

2. Random-Oriented-Fiber-Reinforced Elastomeric Pads: Preformed, randomly
oriented synthetic fibers set in elastomer. 70 to 90 Shore, Type A durometer
hardness, ASTM D 2240; capable of supporting a compressive stress of 3000 psi
with no cracking, splitting, or delaminating in the internal portions of pad. Test
one specimen for every 200 pads used in Project.

3. Cotton-Duck-Fabric-Reinforced Elastomeric Pads: Preformed, horizontally
layered cotton-duck fabric bonded to an elastomer; 80 to 100 Shore, Type A
durometer hardness, ASTM D 2240; complying with AASHTO's "AASHTO
LRFD Bridge Design Specifications,” Division Il, Section 18.10.2; or with MIL-
C-882E.

4.  Frictionless Pads: PTFE, glass-fiber reinforced, bonded to stainless or mild-steel
plate, or random-oriented-fiber-reinforced elastomeric pads; of type required for
in-service stress.

5. High-Density Plastic: Multimonomer, nonleaching, plastic strip.

ACCESSORIES
Reglets: Specified in Section 076200 "Sheet Metal Flashing and Trim."

Reglets: PVC extrusions, or Stainless steel, Type 302 or Type 304, felt or fiber filled, or
with face opening of slots covered.

Precast Accessories: Provide clips, hangers, high-density plastic or steel shims, and
other accessories required to install structural precast concrete units.

GROUT MATERIALS

Sand-Cement Grout: Portland cement, ASTM C 150/C 150M, Type I, and clean, natural
sand, ASTM C 144 or ASTM C 404. Mix at ratio of 1 part cement to 2-1/2 to 3 parts
sand, by volume, with minimum water required for placement and hydration. Water-
soluble chloride ion content less than 0.06 percent by weight of cement when tested
according to ASTM C 1218/C 1218M.

Nonmetallic, Nonshrink Grout: Packaged, nonmetallic, noncorrosive, nonstaining grout
containing selected silica sands, portland cement, shrinkage-compensating agents,
plasticizing and water-reducing agents, complying with ASTM C 1107/C 1107M,
Grade A for drypack and Grades B and C for flowable grout and of consistency suitable
for application within a 30-minute working time. Water-soluble chloride ion content
less than 0.06 percent by weight of cement when tested according to
ASTM C 1218/C 1218M.

Epoxy-Resin Grout: Two-component, mineral-filled epoxy resin;
ASTM C 881/C 881M, of type, grade, and class to suit requirements.
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2.12

CONCRETE MIXTURES

Prepare design mixtures for each type of precast concrete required.

1.  Use fly ash, pozzolan, ground granulated blast-furnace slag, and silica fume as
needed to reduce the total amount of portland cement, which would otherwise be
used, by not less than 40 percent.

2. Limit use of fly ash to 20 percent replacement of portland cement by weight and
ground granulated blast-furnace slag to 20 percent of portland cement by weight;
metakaolin and silica fume to 10 percent of portland cement by weight.

Design mixtures may be prepared by a qualified independent testing agency or by
qualified precast plant personnel at precast structural concrete fabricator's option.

Limit water-soluble chloride ions to maximum percentage by weight of cement
permitted by ACI 318 (ACI318M) or PCI MNL 116 when tested according to
ASTM C 1218/C 1218M.

Normal-Weight Concrete Mixtures: Proportion full-depth mixture by either laboratory
trial batch or field test data methods according to ACI 211.1, with materials to be used
on Project, to provide normal-weight concrete with the following properties:

1.  Compressive Strength (28 Days): 5000 psi.

2. Maximum Water-Cementitious Materials Ratio: 0.45.

Water Absorption: For structural precast concrete with an architectural finish, limit
water absorption to 6 percent by weight or 14 percent by volume, tested according to
ASTM C 642, except for boiling requirement.

Add air-entraining admixture at manufacturer's prescribed rate to result in concrete at
point of placement having an air content complying with PClI MNL 116.

When included in design mixtures, add other admixtures to concrete mixtures according
to manufacturer's written instructions.

Concrete Mix Adjustments: Concrete mix design adjustments may be proposed if
characteristics of materials, Project conditions, weather, test results, or other
circumstances warrant.

MOLD FABRICATION

Molds: Accurately construct molds, mortar tight, of sufficient strength to withstand
pressures due to concrete-placement operations and temperature changes and for
prestressing and detensioning operations. Coat contact surfaces of molds with release
agent before reinforcement is placed. Avoid contamination of reinforcement and
prestressing tendons by release agent.

Maintain molds to provide completed precast structural concrete units of shapes, lines,

and dimensions indicated, within fabrication tolerances specified.

1.  Form joints are not permitted on faces of structural precast concrete with an
architectural finish that is exposed to view in the finished work.

2.  Edge and Corner Treatment: Uniformly chamfered or radiused.
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FABRICATION

Cast-in Anchors, Inserts, Plates, Angles, and Other Anchorage Hardware: Fabricate

anchorage hardware with sufficient anchorage and embedment to comply with design

requirements. Accurately position for attachment of loose hardware, and secure in place

during precasting operations. Locate anchorage hardware where it does not affect

position of main reinforcement or concrete placement.

1.  Weld-headed studs and deformed bar anchors used for anchorage according to
AWS D1.1/D1.1M and AWS C5.4, "Recommended Practices for Stud Welding."

Furnish loose hardware items including steel plates, clip angles, seat angles, anchors,
dowels, cramps, hangers, and other hardware shapes for securing precast structural
concrete units to supporting and adjacent construction.

Cast-in reglets, slots, holes, and other accessories in precast structural concrete units as
indicated on the Contract Drawings.

Cast-in openings larger than 10 inches in any dimension. Do not drill or cut openings or
prestressing strand without Architect's approval.

Reinforcement: Comply with recommendations in PCI MNL 116 for fabricating,

placing, and supporting reinforcement.

1. Clean reinforcement of loose rust and mill scale, earth, and other materials that
reduce or destroy the bond with concrete. When damage to epoxy-coated
reinforcement exceeds limits specified in ASTM A 775/A 775M, repair with
patching material compatible with coating material and epoxy coat bar ends after
cutting.

2. Accurately position, support, and secure reinforcement against displacement
during concrete-placement and consolidation operations. Completely conceal
support devices to prevent exposure on finished surfaces.

3. Place reinforcing steel and prestressing strand to maintain at least 3/4-inch
minimum concrete cover. Increase cover requirements for reinforcing steel to 1-
1/2 inches when units are exposed to corrosive environment or severe exposure
conditions. Arrange, space, and securely tie bars and bar supports to hold
reinforcement in position while placing concrete. Direct wire tie ends away from
finished, exposed concrete surfaces.

4.  Install welded wire fabric in lengths as long as practicable. Lap adjoining pieces
at least one full mesh spacing and wire tie laps, where required by design. Offset
laps of adjoining widths to prevent continuous laps in either direction.

Reinforce precast structural concrete units to resist handling, transportation, and
erection stresses and specified in-place loads.

Prestress tendons for precast structural concrete units by either pretensioning or post-

tensioning methods. Comply with PCI MNL 116.

1.  Delay detensioning or post-tensioning of precast, prestressed structural concrete
units until concrete has reached its indicated minimum design release compressive
strength as established by test cylinders cured under same conditions as concrete
unit.
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2. Detension pretensioned tendons either by gradually releasing tensioning jacks or
by heat cutting tendons, using a sequence and pattern to prevent shock or
unbalanced loading.

3. If concrete has been heat cured, detension while concrete is still warm and moist
to avoid dimensional changes that may cause cracking or undesirable stresses.

4.  Protect strand ends and anchorages with bituminous, zinc-rich, or epoxy paint to
avoid corrosion and possible rust spots.

5. Protect strand ends and anchorages with a minimum of 1-inch-thick, nonmetallic,
nonshrink, grout mortar and sack rub surface. Coat or spray the inside surfaces of
pocket with bonding agent before installing grout.

H.  Comply with requirements in PCI MNL 116 and in this Section for measuring, mixing,
transporting, and placing concrete. After concrete batching, no additional water may be
added.

l. Place face mixture to a minimum thickness after consolidation of the greater of 1 inch
or 1.5 times the maximum aggregate size, but not less than the minimum reinforcing
cover specified.

J. Place concrete in a continuous operation to prevent cold joints or planes of weakness
from forming in precast concrete units.
1.  Place backup concrete mixture to ensure bond with face-mixture concrete.

K.  Thoroughly consolidate placed concrete by vibration without dislocating or damaging
reinforcement and built-in items, and minimize pour lines, honeycombing, or entrapped

air voids on surfaces. Use equipment and procedures complying with PCI MNL 116.

1.  Place self-consolidating concrete without vibration according to PCI TR-6,
"Interim  Guidelines for the Use of Self-Consolidating Concrete in
Precast/Prestressed Concrete Institute Member Plants." Ensure adequate bond
between face and backup concrete, if used.

L.  Comply with PCI MNL 116 procedures for hot- and cold-weather concrete placement.

M. Identify pickup points of precast structural concrete units and orientation in structure
with permanent markings, complying with markings indicated on Shop Drawings.
Imprint or permanently mark casting date on each precast structural concrete unit on a
surface that does not show in finished structure.

N.  Cure concrete, according to requirements in PCI MNL 116, by moisture retention
without heat or by accelerated heat curing using live steam or radiant heat and moisture.
Cure units until compressive strength is high enough to ensure that stripping does not
have an effect on performance or appearance of final product.

O. Discard and replace precast structural concrete units that do not comply with

requirements, including structural, manufacturing tolerance, and appearance, unless
repairs meet requirements in PCl MNL 116 and meet Architect's approval.
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2.15

2.16

FABRICATION TOLERANCES

Fabricate precast structural concrete units to shapes, lines, and dimensions indicated so
each finished unit complies with PCI MNL 116 product dimension tolerances as well as
position tolerances for cast-in items.

COMMERCIAL FINISHES

Grade B Finish: Fill air pockets and holes larger than 1/4 inch in diameter with sand-
cement paste matching color of adjacent surfaces. Fill air holes greater than 1/8 inch in
width that occur more than once per 2 sg. in.. Grind smooth form offsets or fins larger
than 1/8 inch. Repair surface blemishes due to holes or dents in molds. Discoloration at
form joints is permitted.

Screed or float finish unformed surfaces. Strike off and consolidate concrete with
vibrating screeds to a uniform finish. Hand screed at projections. Normal color
variations, minor indentations, minor chips, and spalls are permitted. Major
imperfections, honeycombing, or defects are not permitted.

Smooth, steel trowel finish unformed surfaces. Consolidate concrete, bring to proper
level with straightedge, float, and trowel to a smooth, uniform finish.

Apply roughened surface finish according to ACI 318 to precast concrete units that
receive concrete topping after installation.

SOURCE QUALITY CONTROL

Testing Agency: Engage a qualified testing agency to evaluate precast structural

concrete fabricator's quality-control and testing methods.

1.  Allow testing agency access to material storage areas, concrete production
equipment, concrete placement, and curing facilities. Cooperate with testing
agency and provide samples of materials and concrete mixtures as may be
requested for additional testing and evaluation.

Testing: Test and inspect precast structural concrete according to PClI MNL 116
requirements and ASTM C 1610/C 1610M, ASTM C 1611/C 1611M,
ASTM C 1621/C 1621M, and ASTM C 1712/C 1712M.

1.  Test and inspect self-consolidating concrete according to PCI TR-6.

Strength of precast structural concrete units is considered deficient if units fail to
comply with ACI 318 requirements for concrete strength.

If there is evidence that strength of precast concrete units may be deficient or may not
comply with ACI 318 requirements, employ a qualified testing agency to obtain,
prepare, and test cores drilled from hardened concrete to determine compressive
strength according to ASTM C 42/C 42M.
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1. A minimum of three representative cores shall be taken from units of suspect
strength, from locations directed by Architect.

2. Test cores in an air-dry condition or, if units are wet under service conditions, test
cores after immersion in water in a wet condition.

3. Strength of concrete for each series of three cores is considered satisfactory if
average compressive strength is equal to at least 85 percent of 28-day design
compressive strength and no single core is less than 75 percent of 28-day design
compressive strength.

4.  Report test results in writing on same day that tests are performed, with copies to
Architect, Contractor, and precast concrete fabricator. Test reports include the
following:

Project identification name and number.

Date when tests were performed.

Name of precast concrete fabricator.

Name of concrete testing agency.

Identification letter, name, and type of precast concrete unit(s) represented

by core tests; design compressive strength; type of break; compressive

strength at breaks, corrected for length-diameter ratio; and direction of
applied load to core in relation to horizontal plane of concrete as placed.

®o0 oW

Patching: If core test results are satisfactory and precast structural concrete units comply
with requirements, clean and dampen core holes and solidly fill with same precast
concrete mixture that has no coarse aggregate, and finish to match adjacent precast
concrete surfaces.

Defective Units: Discard and replace precast structural concrete units that do not
comply with requirements, including strength, manufacturing tolerances, and color and
texture range. Chipped, spalled, or cracked units may be repaired, subject to Architect's
approval. Architect reserves the right to reject precast units that do not match approved
samples, sample panels, and mockups. Replace unacceptable units with precast concrete
units that comply with requirements.

PART 3 - EXECUTION

3.1

A

EXAMINATION

Examine supporting structural frame or foundation and conditions for compliance with
requirements for installation tolerances, bearing surface tolerances, and other conditions
affecting performance of the Work.

Proceed with installation only after unsatisfactory conditions have been corrected.

Do not install precast concrete units until supporting, cast-in-place concrete has attained
minimum allowable design compressive strength and until supporting steel or other
structure is structurally ready to receive loads from precast concrete units.
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3.2

INSTALLATION

Install clips, hangers, bearing pads, and other accessories required for connecting
precast structural concrete units to supporting members and backup materials.

Erect precast structural concrete level, plumb, and square within specified allowable
tolerances. Provide temporary structural framing, shoring, and bracing as required to
maintain position, stability, and alignment of units until permanent connections are
complete.

1. Install temporary steel or plastic spacing shims or bearing pads as precast
structural concrete units are being erected. Tack weld steel shims to each other to
prevent shims from separating.

2. Maintain horizontal and vertical joint alignment and uniform joint width as
erection progresses.

3. Remove projecting lifting devices and use plastic patch caps or sand-cement grout
to fill voids within recessed lifting devices flush with surface of adjacent precast
surfaces when recess is exposed.

4.  For hollow-core slab voids used as electrical raceways or mechanical ducts, align
voids between units and tape butt joint at end of slabs.

Connect precast structural concrete units in position by bolting, welding, grouting, or as
otherwise indicated on Shop Drawings. Remove temporary shims, wedges, and spacers
as soon as practical after connecting and grouting are completed.

1. Do not permit connections to disrupt continuity of roof flashing.

Field cutting of precast units is not permitted without approval of Architect.

Fasteners: Do not use drilled or powder-actuated fasteners for attaching accessory items
to precast, prestressed concrete units.

Welding: Comply with applicable requirements in AWS D1.1/D1.1M and
AWS D1.4/D1.4M for welding, welding electrodes, appearance, quality of welds, and
methods used in correcting welding work.

1.  Protect precast structural concrete units and bearing pads from damage by field
welding or cutting operations, and provide noncombustible shields as required.

2. Clean weld-affected steel surfaces with chipping hammer followed by brushing,
and apply a minimum 4.0-mil-thick coat of galvanized repair paint to galvanized
surfaces according to ASTM A 780/A 780M.

3. Clean weld-affected steel surfaces with chipping hammer followed by brushing,
and reprime damaged painted surfaces.

4. Visually inspect welds and remove, reweld, or repair incomplete and defective
welds.

At bolted connections, use lock washers, tack welding, or other approved means to

prevent loosening of nuts after final adjustment.

1. Where slotted connections are used, verify bolt position and tightness. For sliding
connections, properly secure bolt but allow bolt to move within connection slot.

2.  For slip-critical connections, use one of the following methods to assure proper
bolt pretension:
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3.3

3.4

a.  Turn-of-Nut: According to RCSC's "Specification for Structural Joints
Using ASTM A 325 or A 490 Bolts."

b.  Calibrated Wrench: According to RCSC's "Specification for Structural
Joints Using ASTM A 325 or A 490 Bolts."”

c.  Twist-off Tension Control Bolt: ASTM F 3125/F 3125M, Grade 1852.

d.  Direct-Tension Control Bolt: ASTM F 3125/F 3125M, Grade 1852.

3. For slip-critical connections, use method and inspection procedure approved by
Architect and coordinated with inspection agency.

Grouting or Dry-Packing Connections and Joints: Grout connections and joints and

open spaces at keyways, connections, and joints where required or indicated on Shop

Drawings. Retain flowable grout in place until hard enough to support itself.

Alternatively, pack spaces with stiff dry-pack grout material, tamping until voids are

completely filled.

1. Place grout and finish smooth, level, and plumb with adjacent concrete surfaces.

2. Fill joints completely without seepage to other surfaces.

3. Trowel top of grout joints on roofs smooth and uniform. Finish transitions
between different surface levels not steeper than 1 to 12.

4.  Place grout end cap or dam in voids at ends of hollow-core slabs.

5 Promptly remove grout material from exposed surfaces before it affects finishes
or hardens.

6.  Keep grouted joints damp for not less than 24 hours after initial set.

ERECTION TOLERANCES

Erect precast structural concrete units level, plumb, square, and in alignment without
exceeding the noncumulative erection tolerances of PClI MNL 135.

Minimize variations between adjacent slab members by jacking, loading, or other
method recommended by fabricator and approved by Architect.

FIELD QUALITY CONTROL

Special Inspections: Engage a qualified special inspector to perform the following
special inspections:
1. Erection of precast structural concrete members.

Testing Agency: Engage a qualified testing agency to perform tests and inspections.

Visually inspect field welds and test according to ASTM E 165 or to ASTM E 709 and
ASTM E 1444. High-strength bolted connections are subject to inspections.

Testing agency will report test results promptly and in writing to Contractor and
Architect.

Repair or remove and replace work where tests and inspections indicate that it does not
comply with specified requirements.

252315 REV. 10/30/2024 034100 - 15



3.5

3.6

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

Prepare test and inspection reports.

REPAIRS

Repair precast structural concrete units if permitted by Architect.
1.  Repairs may be permitted if structural adequacy, serviceability, durability, and
appearance of units have not been impaired.

Mix patching materials and repair units so cured patches blend with color, texture, and
uniformity of adjacent exposed surfaces and show no apparent line of demarcation
between original and repaired work, when viewed in typical daylight illumination from
a distance of 20 feet.

Prepare and repair damaged galvanized coatings with galvanizing repair paint according
to ASTM A 780/A 780M.

Wire brush, clean, and paint damaged prime-painted components with same type of
shop primer.

Remove and replace damaged precast structural concrete units that cannot be repaired
or when repairs do not comply with requirements as determined by Architect.

CLEANING

Clean mortar, plaster, fireproofing, weld slag, and other deleterious material from
concrete surfaces and adjacent materials immediately.

Clean exposed surfaces of precast concrete units after erection and completion of joint

treatment to remove weld marks, other markings, dirt, and stains.

1.  Perform cleaning procedures, if necessary, according to precast concrete
fabricator's written recommendations. Protect other work from staining or damage
due to cleaning operations.

2. Do not use cleaning materials or processes that could change the appearance of
exposed concrete finishes or damage adjacent materials.

END OF SECTION 034100
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SECTION 042000 - UNIT MASONRY

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:

Concrete masonry units.
Concrete building brick.
Face brick.

Structural glazed facing tile.
Mortar and grout.

Steel reinforcing bars.
Masonry joint reinforcement.
Ties and anchors.

. Embedded flashing.

0. Miscellaneous masonry accessories.
1.  Masonry cell insulation.

e i A S e

B. Related Sections:

1. Division 08 Section Doors and Window work.

1.3 DEFINITIONS
A. CMU(s): Concrete masonry unit(s).

Reinforced Masonry: Masonry containing reinforcing steel in grouted cells.

1.4 PERFORMANCE REQUIREMENTS

A. Provide structural unit masonry that develops indicated net-area compressive strengths
at 28 days.

1.  Determine net-area compressive strength of masonry from average net-area
compressive strengths of masonry units and mortar types (unit-strength method)
according to Tables 1 and 2 in ACI 530.1/ASCE 6/TMS 602.

1.5 SUBMITTALS

A.  Product Data: For each type of product indicated.
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B.  Shop Drawings: For the following:

1.  Masonry Units: Show sizes, profiles, coursing, and locations of special shapes.
Reinforcing Steel: Detail bending and placement of unit masonry reinforcing
bars. Comply with ACI 315, "Details and Detailing of Concrete Reinforcement."

3.  Fabricated Flashing: Detail corner units, end-dam units, and other special
applications.

C. Material Certificates: For each type and size of the following:
1.  Masonry units.

a.  Include data on material properties.

b.  For brick, include size-variation data verifying that actual range of sizes
falls within specified tolerances.

c.  For exposed brick, include test report for efflorescence according to
ASTM C 67.

d.  For surface-coated brick, include test report for durability of surface
appearance after 50 cycles of freezing and thawing per ASTM C 67.

e.  For masonry units include data and calculations establishing average net-
area compressive strength of units.

2. Cementitious materials. Include brand, type, and name of manufacturer.

3.  Preblended, dry mortar mixes. Include description of type and proportions of
ingredients.

4.  Grout mixes. Include description of type and proportions of ingredients.

5. Reinforcing bars.

6. Joint reinforcement.

7.  Anchors, ties, and metal accessories.

D. Mix Designs: For each type of mortar and grout. Include description of type and
proportions of ingredients.

I. Include test reports for mortar mixes required to comply with property
specification. Test according to ASTM C 109/C 109M for compressive strength,
ASTM C 1506 for water retention, and ASTM C 91 for air content.

2. Include test reports, according to ASTM C 1019, for grout mixes required to
comply with compressive strength requirement.

E.  Statement of Compressive Strength of Masonry: For each combination of masonry unit
type and mortar type, provide statement of average net-area compressive strength of
masonry units, mortar type, and resulting net-area compressive strength of masonry
determined according to Tables 1 and 2 in ACI 530.1/ASCE 6/TMS 602.

1.6 QUALITY ASSURANCE

A. Source Limitations for Masonry Units: Obtain exposed masonry units of a uniform
texture and color, or a uniform blend within the ranges accepted for these
characteristics, from single source from single manufacturer for each product required.
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B.  Source Limitations for Mortar Materials: Obtain mortar ingredients of a uniform
quality, including color for exposed masonry, from single manufacturer for each
cementitious component and from single source or producer for each aggregate.

C. Masonry Standard: Comply with ACI 530.1/ASCE 6/TMS 602 unless modified by
requirements in the Contract Documents.

1.7 DELIVERY, STORAGE, AND HANDLING

A.  Store masonry units on elevated platforms in a dry location. If units are not stored in an
enclosed location, cover tops and sides of stacks with waterproof sheeting, securely
tied. If units become wet, do not install until they are dry.

B.  Store cementitious materials on elevated platforms, under cover, and in a dry location.
Do not use cementitious materials that have become damp.

C. Store aggregates where grading and other required characteristics can be maintained
and contamination avoided.

D. Deliver preblended, dry mortar mix in moisture-resistant containers designed for use
with dispensing silos. Store preblended, dry mortar mix in delivery containers on
elevated platforms, under cover, and in a dry location or in covered weatherproof
dispensing silos.

E. Store masonry accessories, including metal items, to prevent corrosion and
accumulation of dirt and oil.

1.8 PROJECT CONDITIONS

A. Protection of Masonry: During construction, cover tops of walls, projections, and sills
with waterproof sheeting at end of each day's work. Cover partially completed masonry
when construction is not in progress.

1.  Extend cover a minimum of 24 inches (600 mm) down both sides of walls and
hold cover securely in place.

B. Do not apply uniform floor or roof loads for at least 12 hours and concentrated loads for
at least three days after building masonry walls or columns.

C.  Stain Prevention: Prevent grout, mortar, and soil from staining the face of masonry to
be left exposed or painted. Immediately remove grout, mortar, and soil that come in
contact with such masonry.

1.  Protect base of walls from rain-splashed mud and from mortar splatter by
spreading coverings on ground and over wall surface.

2. Protect sills, ledges, and projections from mortar droppings.

3. Protect surfaces of window and door frames, as well as similar products with
painted and integral finishes, from mortar droppings.

4.  Turn scaffold boards near the wall on edge at the end of each day to prevent rain
from splashing mortar and dirt onto completed masonry.
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Cold-Weather Requirements: Do not use frozen materials or materials mixed or coated
with ice or frost. Do not build on frozen substrates. Remove and replace unit masonry
damaged by frost or by freezing conditions. Comply with cold-weather construction
requirements contained in ACI 530.1/ASCE 6/TMS 602.

1.  Cold-Weather Cleaning: Use liquid cleaning methods only when air temperature
is 40 deg F (4 deg C) and higher and will remain so until masonry has dried, but
not less than seven days after completing cleaning.

Hot-Weather Requirements: Comply with hot-weather construction requirements
contained in ACI 530.1/ASCE 6/TMS 602.

PART 2 - PRODUCTS

2.1

A.

2.2

MASONRY UNITS, GENERAL

Defective Units: Referenced masonry unit standards may allow a certain percentage of
units to contain chips, cracks, or other defects exceeding limits stated in the standard.
Do not use units where such defects will be exposed in the completed Work.

Fire-Resistance Ratings: Where indicated, provide units that comply with requirements
for fire-resistance ratings indicated as determined by testing according to ASTM E 119,
by equivalent masonry thickness, or by other means, as acceptable to authorities having
jurisdiction.

CONCRETE MASONRY UNITS

Regional Materials: Provide CMUs that have been manufactured within 500 miles (800
km) of Project site from aggregate and cement that have been extracted, harvested, or
recovered, as well as manufactured, within 500 miles (800 km) of Project site.

Shapes: Provide shapes indicated and as follows, with exposed surfaces matching
exposed faces of adjacent units unless otherwise indicated.

1. Provide special shapes for lintels, corners, jambs, sashes, movement joints,
headers, bonding, and other special conditions.
2. Provide bullnose units for outside corners unless otherwise indicated.

CMUs: ASTM C 90.

1.  Unit Compressive Strength: Provide units with minimum average net-area
compressive strength of 2150 psi (14.8 MPa.
2. Density Classification: Normal weight.

3. Size (Width): Manufactured to dimensions 3/8 inch less than nominal dimensions.
4.  Faces: Provide color and texture matching the range represented by Architect's
sample.
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Concrete Building Brick: ASTM C 55.

1. Unit Compressive Strength: Provide units with minimum average net-area
compressive strength of 2800 psi (19.31 MPa).

2. Density Classification: Normal weight.

3. Size (Actual Dimensions): 3-5/8 inches (92 mm) wide by 7-5/8 inches (194 mm)
long.

BRICK

Regional Materials: Provide brick that has been manufactured within 500 miles (800
km) of Project site from materials that have been extracted, harvested, or recovered, as
well as manufactured, within 500 miles (800 km) of Project site.

General: Provide shapes indicated and as follows, with exposed surfaces matching
finish and color of exposed faces of adjacent units:

1.  For ends of sills and caps and for similar applications that would otherwise
expose unfinished brick surfaces, provide units without cores or frogs and with
exposed surfaces finished.

2. Provide special shapes for applications where stretcher units cannot accommodate
special conditions, including those at corners, movement joints, bond beams,
sashes, and lintels.

3.  Provide special shapes for applications requiring brick of size, form, color, and
texture on exposed surfaces that cannot be produced by sawing.

4.  Provide special shapes for applications where shapes produced by sawing would
result in sawed surfaces being exposed to view.

Face Brick: Facing brick complying with ASTM C 216 or hollow brick complying with
ASTM C 652, Class H40V (void areas between 25 and 40 percent of gross cross-
sectional area).

Products: Face Brick

Grade: SW.

Type: FBX or HBX.

Unit Compressive Strength: Provide units with minimum average net-area

compressive strength of 3350 psi (23.10 MPa).

5. Initial Rate of Absorption: Less than 30 g/30 sq. in. (30 g/194 sq. cm) per minute
when tested per ASTM C 67.

6.  Efflorescence: Provide brick that has been tested according to ASTM C 67 and is
rated "not effloresced."

7.  Surface Coating: Brick with colors or textures produced by application of
coatings shall withstand 50 cycles of freezing and thawing per ASTM C 67 with
no observable difference in the applied finish when viewed from 10 feet (3 m)

8. Provide brick as indicated on the Architectural drawings.

=

Building (Common) Brick: ASTM C 62, Grade SW.

1. Unit Compressive Strength: Provide units with minimum average net-area
compressive strength of 1700 psi (11.72 MPa).
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MORTAR AND GROUT MATERIALS

Regional Materials: Provide aggregate for mortar and grout, cement, and lime that have
been extracted, harvested, or recovered, as well as manufactured, within 500 miles (800
km) of Project site.

Portland cement: ASTM C 150, Type I or II, except Type IIl may be used for cold-
weather construction. Provide natural color or white cement as required to produce
mortar color indicated.

Hydrated Lime: ASTM C 207, Type S.

Portland Cement-Lime Mix: Packaged blend of Portland cement and hydrated lime
containing no other ingredients.

Masonry Cement: ASTM C 91.

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.  Capital Materials Corporation; Flamingo Color Masonry Cement.

b. CEMEX S.A.B. de C.V.; Brikset Type N Citadel Type S Dixie Type S
Kosmortar Type N Richmortar Victor Plastic Cement.

c. Essroc, Italcementi Group; Brixment or Velvet.

d.  Holcim (US) Inc.; Mortamix Masonry Cement Rainbow Mortamix Custom
Buff Masonry Cement White Mortamix Masonry Cement.

e.  Lafarge North America Inc.; Magnolia Masonry Cement Lafarge Masonry
Cement Trinity White Masonry Cement.

f. Lehigh Cement Company; Lehigh Masonry Cement Lehigh White Masonry
Cement.

g.  National Cement Company, Inc.; Coosa Masonry Cement.

Mortar Cement: ASTM C 1329.

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.  Lafarge North America Inc.; Lafarge Mortar Cement or Magnolia
Superbond Mortar Cement.

Mortar Pigments: Natural and synthetic iron oxides and chromium oxides, compounded
for use in mortar mixes and complying with ASTM C 979. Use only pigments with a
record of satisfactory performance in masonry mortar.

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. Davis Colors; True Tone Mortar Colors.
b.  Lanxess Corporation; Bayferrox Iron Oxide Pigments.
c. Solomon Colors, Inc.; SGS Mortar Colors.
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H. Colored Cement Product: Packaged blend made from portland cement and hydrated
and mortar pigments, all complying with specified requirements, and containing no
other ingredients.

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. Colored Portland Cement-Lime Mix:

1) Capital Materials Corporation; Riverton Portland Cement Lime
Custom Color.

2)  Holcim (US) Inc.; Rainbow Mortamix Custom Color Cement/Lime.

3)  Lafarge North America Inc.; Eaglebond Portland & Lime.

4)  Lehigh Cement Company; Lehigh Custom Color Portland/Lime
Cement.

b.  Colored Masonry Cement:

1)  Capital Materials Corporation; Flamingo Color Masonry Cement.

2)  Cemex S.A.B. de C.V.; Richcolor Masonry Cement.

3)  Essroc, Italcementi Group; Brixment-in-Color.

4)  Holcim (US) Inc.; Rainbow Mortamix Custom Color Masonry
Cement.

5) Lafarge North America Inc.; U.S. Cement Custom Color Masonry
Cement.

6)  Lehigh Cement Company; Lehigh Custom Color Masonry Cement.

7)  National Cement Company, Inc.; Coosa Masonry Cement.

2. Formulate blend as required to produce color indicated or, if not indicated, as

selected from manufacturer's standard colors.

Pigments shall not exceed 10 percent of portland cement by weight.

4.  Pigments shall not exceed 5 percent of masonry cement or mortar cement by
weight.

[98)

L Aggregate for Mortar: ASTM C 144.

1.  For mortar that is exposed to view, use washed aggregate consisting of natural
sand or crushed stone.

2. For joints less than 1/4 inch (6 mm) thick, use aggregate graded with 100 percent

passing the No. 16 (1.18-mm) sieve.

White-Mortar Aggregates: Natural white sand or crushed white stone.

4.  Colored-Mortar Aggregates: Natural sand or crushed stone of color necessary to
produce required mortar color.

[98)

J.  Aggregate for Grout: ASTM C 404.

K.  Epoxy Pointing Mortar: ASTM C 395, epoxy-resin-based material formulated for use
as pointing mortar for structural-clay tile facing units (and approved for such use by
manufacturer of units); in color indicated or, if not otherwise indicated, as selected by
Architect from manufacturer's colors.
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2.5

Refractory Mortar Mix: Ground fireclay or non-water-soluble, calcium aluminate,
medium-duty refractory mortar that passes ASTM C 199 test; or an equivalent product
acceptable to authorities having jurisdiction.

Water-Repellent Admixture: Liquid water-repellent mortar admixture intended for use
with CMUs containing integral water repellent by same manufacturer.

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. ACM Chemistries; RainBloc for Mortar.

b.  BASF Aktiengesellschaft; Rheopel Mortar Admixture.

c.  Grace Construction Products, W. R. Grace & Co. - Conn.; Dry-Block
Mortar Admixture.

Water: Potable.

REINFORCEMENT

Uncoated Steel Reinforcing Bars: ASTM A 615/A 615M or ASTM A 996/A 996M,
Grade 60 (Grade 420).

Masonry Joint Reinforcement, General: ASTM A 951/A 951M.

All Walls: Hot-dip galvanized, carbon steel.

Wire Size for Side Rods: 0.148-inch (3.77-mm) diameter.

Wire Size for Cross Rods: 0.148-inch (3.77-mm) diameter.

Wire Size for Veneer Ties: 0.148-inch (3.77-mm) diameter.

Spacing of Cross Rods, Tabs, and Cross Ties: Not more than 16 inches (407 mm)
0.C.

6.  Provide in lengths of not less than 10 feet (3 m).

Nk W=

Masonry Joint Reinforcement for Single-Wythe Masonry: Either ladder or truss type
with single pair of side rods.

Masonry Joint Reinforcement for Multiwythe Masonry:

1.  Ladder type with 1 side rod at each face shell of hollow masonry units more than
4 inches (100 mm) wide, plus 1 side rod at each wythe of masonry 4 inches (100
mm) wide or less.

2. Tab type, either ladder or truss design, with 1 side rod at each face shell of
backing wythe and with rectangular tabs sized to extend at least halfway through
facing wythe but with at least 5/8-inch (16-mm) cover on outside face.

3. Adjustable (two-piece) type, either ladder or truss design, with one side rod at
each face shell of backing wythe and with separate adjustable ties with pintle-and-
eye connections having a maximum adjustment of 1-1/4 inches (32 mm). Size
ties to extend at least halfway through facing wythe but with at least 5/8-inch (16-
mm) cover on outside face.
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2.6

2.7

2.8

Masonry Joint Reinforcement for Veneers Anchored with Seismic Masonry-Veneer
Anchors:  Single 0.187-inch- (4.76-mm-) diameter, hot-dip galvanized, carbon
continuous wire.

TIES AND ANCHORS

Materials: Provide ties and anchors specified in this article that are made from
materials that comply with the following unless otherwise indicated.

1. Mill-Galvanized, Carbon-Steel  Wire: ASTM A 82/A 82M; with
ASTM A 641/A 641M, Class 1 coating.

2.  Hot-Dip Galvanized, Carbon-Steel Wire: ASTM A 82/A 82M; with
ASTM A 153/A 153M, Class B-2 coating.

3.  Galvanized Steel Sheet: ASTM A 653/A 653M, Commercial Steel, G60 (Z180)
zinc coating.

MISCELLANEOUS ANCHORS

Anchor Bolts: Headed steel bolts complying with ASTM A 307, Grade A
(ASTM F 568M, Property Class 4.6); with ASTM A 563 (ASTM A 563M) hex nuts
and, where indicated, flat washers; hot-dip galvanized to comply with
ASTM A 153/A 153M, Class C; of dimensions indicated.

EMBEDDED FLASHING MATERIALS

Metal Flashing: Provide metal flashing complying with SMACNA's "Architectural
Sheet Metal Manual" and as follows:

1.  Rubberized-Asphalt Flashing: Composite flashing product consisting of a pliable,
adhesive rubberized-asphalt compound, bonded to a high-density, cross-laminated
polyethylene film to produce an overall thickness of not less than 0.030 inch.

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)  Advanced Building Products Inc.; Peel-N-Seal.

2)  Carlisle Coatings & Waterproofing; CCW-705-TWF Thru-Wall
Flashing.

3) Dayton Superior Corporation, Dur-O-Wal Division; Dur-O-Barrier
Thru-Wall Flashing.

4)  Grace Construction Products, W. R. Grace & Co. - Conn.; Perm-A-
Barrier Wall Flashing.

5)  Heckmann Building Products Inc.; No. 82 Rubberized-Asphalt Thru-
Wall Flashing.

6) Hohmann & Barnard, Inc.; Textroflash.

b.  Accessories: Provide preformed corners, end dams, other special shapes,
and seaming materials produced by flashing manufacturer.
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2.10

MISCELLANEOUS MASONRY ACCESSORIES

Compressible Filler:  Premolded filler strips complying with ASTM D 1056,
Grade 2A1; compressible up to 35 percent; of width and thickness indicated; formulated
from urethane or PVC.

Preformed Control-Joint Gaskets: Made from styrene-butadiene-rubber compound,
complying with ASTM D 2000, Designation M2AA-805 or PVC, complying with
ASTM D 2287, Type PVC-65406 and designed to fit standard sash block and to
maintain lateral stability in masonry wall; size and configuration as indicated.

Bond-Breaker Strips:  Asphalt-saturated, organic roofing felt complying with
ASTM D 226, Type I (No. 15 asphalt felt).

Weep/Vent Products: Use the following unless otherwise indicated:

1. Rectangular Plastic Weep/Vent Tubing: Clear butyrate, 3/8 by 1-1/2 by 3-1/2
inches (9 by 38 by 89 mm) long.

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)  Advanced Building Products Inc.; Mortar Maze weep vent.

2)  Blok-Lok Limited; Cell-Vent.

3)  Dayton Superior Corporation, Dur-O-Wal Division; Cell Vents.
4)  Heckmann Building Products Inc.; No. 85 Cell Vent.

5)  Hohmann & Barnard, Inc.; Quadro-Vent.

6)  Wire-Bond; Cell Vent.

MASONRY CLEANERS

Proprietary Acidic Cleaner: Manufacturer's standard-strength cleaner designed for
removing mortar/grout stains, efflorescence, and other new construction stains from
new masonry without discoloring or damaging masonry surfaces. Use product
expressly approved for intended use by cleaner manufacturer and manufacturer of
masonry units being cleaned.

1.  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.  Diedrich Technologies, Inc.
b. EaCo Chem, Inc.
c. ProSoCo, Inc.
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2.11

2.12

A.

MORTAR AND GROUT MIXES

General: Do not use admixtures, including pigments, air-entraining agents, accelerators,
retarders, water-repellent agents, antifreeze compounds, or other admixtures, unless
otherwise indicated.

1. Do not use calcium chloride in mortar or grout.
2. Use portland cement-lime or mortar cement mortar unless otherwise indicated.

Mortar for Unit Masonry: Comply with ASTM C 270, Proportion Specification.
Provide the following types of mortar for applications stated unless another type is
indicated.

For masonry below grade or in contact with earth, use Type M.

For reinforced masonry, use Type S.

For mortar parge coats, use Type S.

For exterior, above-grade, load-bearing and non-load-bearing walls and parapet
walls; for interior load-bearing walls; for interior non-load-bearing partitions; and
for other applications where another type is not indicated, use Type N.

P

Pigmented Mortar: Use colored cement product or select and proportion pigments with
other ingredients to produce color required.

1. Pigments shall not exceed 10 percent of Portland cement by weight.
. Pigments shall not exceed 5 percent of mortar cement by weight.
3. Application: Use pigmented mortar for exposed mortar joints with the following
units:
a.  Face brick.

Grout for Unit Masonry: Comply with ASTM C 476.

1. Use grout of type indicated or, if not otherwise indicated, of type (fine or coarse)
that will comply with Table 1.15.1 in ACI 530.1/ASCE 6/TMS 602 for
dimensions of grout spaces and pour height.

2. Proportion grout in accordance with ASTM C 476, Table 1 or paragraph 4.2.2 for
specified 28-day compressive strength indicated, but not less than 2000 psi (14
MPa).

3. Provide grout with a slump of 8 to 11 inches (203 to 279 mm) as measured
according to ASTM C 143/C 143M.

MASONRY INSULATION

Plastic foamed in place insulation: Plastic foam to be two component liquid process,

with a polymethylene carbamide compound resin, and a modified poly ammio reactant
catalyst. Standard dry density of 0.7 pounds per cubic feet, and standard wet density between
2.5-3.4 pounds per cubic feet. Normal linear shrinkage during drying out period of 1.8
percent. Insulation to produce a minimum R-value of 8.21, based on 12-inch thick block, with
a block density of 125 pounds per cubic feet. Insulation to be “Thermco Foam” as
manufactured by Thermal Corporation of America, “Core-Fill 500” as manufactured by
Tailored Chemical Products, or approved equal.
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PART 3 - EXECUTION

3.1

A.

3.2

EXAMINATION

Examine conditions, with Installer present, for compliance with requirements for
installation tolerances and other conditions affecting performance of the Work.

1. For the record, prepare written report, endorsed by Installer, listing conditions
detrimental to performance of work.

2. Verify that foundations are within tolerances specified.

3. Verify that reinforcing dowels are properly placed.

Before installation, examine rough-in and built-in construction for piping systems to
verify actual locations of piping connections.

Proceed with installation only after unsatisfactory conditions have been corrected.

INSTALLATION, GENERAL

Thickness: Build cavity and composite walls and other masonry construction to full
thickness shown. Build single-wythe walls to actual widths of masonry units, using
units of widths indicated.

Build chases and recesses to accommodate items specified in this and other Sections.

Leave openings for equipment to be installed before completing masonry. After
installing equipment, complete masonry to match the construction immediately adjacent
to opening.

Use full-size units without cutting if possible. If cutting is required to provide a
continuous pattern or to fit adjoining construction, cut units with motor-driven saws;
provide clean, sharp, unchipped edges. Allow units to dry before laying unless wetting
of units is specified. Install cut units with cut surfaces and, where possible, cut edges
concealed.

Select and arrange units for exposed unit masonry to produce a uniform blend of colors
and textures.

1.  Mix units from several pallets or cubes as they are placed.

Matching Existing Masonry: Match coursing, bonding, color, and texture of existing
masonry.

Wetting of Brick: Wet brick before laying if initial rate of absorption exceeds 30 g/30
sq. in. (30 g/194 sq. cm) per minute when tested per ASTM C 67. Allow units to absorb
water so they are damp but not wet at time of laying.
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3.4

TOLERANCES
Dimensions and Locations of Elements:

1.  For dimensions in cross section or elevation do not vary by more than plus 1/2
inch (12 mm) or minus 1/4 inch (6 mm).

2. For location of elements in plan do not vary from that indicated by more than plus
or minus 1/2 inch (12 mm).

3. For location of elements in elevation do not vary from that indicated by more than
plus or minus 1/4 inch (6 mm) in a story height or 1/2 inch (12 mm) total.

Lines and Levels:

1. For bed joints and top surfaces of bearing walls do not vary from level by more
than 1/4 inch in 10 feet (6 mm in 3 m), or 1/2 inch (12 mm) maximum.

2. For vertical lines and surfaces do not vary from plumb by more than 1/4 inch in
10 feet (6 mm in 3 m), 3/8 inch in 20 feet (9 mm in 6 m), or 1/2 inch (12 mm)
maximum.

Joints:

1. For all joints, do not vary from thickness indicated by more than plus or minus 1/8
inch (3 mm), with a maximum thickness limited to 1/2 inch (12 mm).

LAYING MASONRY WALLS

Lay out walls in advance for accurate spacing of surface bond patterns with uniform
joint thicknesses and for accurate location of openings, movement-type joints, returns,
and offsets. Avoid using less-than-half-size units, particularly at corners, jambs, and,
where possible, at other locations.

Bond Pattern for Exposed Masonry: Unless otherwise indicated, lay exposed masonry
in running bond at High School. Match bond pattern at Elementary School.

Lay concealed masonry with all units in a wythe in running bond or bonded by lapping
not less than 2 inches (50 mm). Bond and interlock each course of each wythe at
corners. Do not use units with less than nominal 4-inch (100-mm) horizontal face
dimensions at corners or jambs.

Stopping and Resuming Work: Stop work by racking back units in each course from
those in course below; do not tooth. When resuming work, clean masonry surfaces that
are to receive mortar, remove loose masonry units and mortar, and wet brick if required
before laying fresh masonry.

Built-in Work: As construction progresses, build in items specified in this and other
Sections. Fill in solidly with masonry around built-in items.

Fill space between steel frames and masonry solidly with mortar unless otherwise
indicated.
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3.5

3.6

Where built-in items are to be embedded in cores of hollow masonry units, place a layer
of metal lath, wire mesh, or plastic mesh in the joint below and rod mortar or grout into
core.

Fill cores in hollow CMUs with grout 24 inches (600 mm) under bearing plates, beams,
lintels, posts, and similar items unless otherwise indicated.

Build non-load-bearing interior partitions full height of story to underside of solid floor
or roof structure above unless otherwise indicated.

1. Install compressible filler in joint between top of partition and underside of
structure above.

2. Fasten partition top anchors to structure above and build into top of partition.
Grout cells of CMUs solidly around plastic tubes of anchors and push tubes down
into grout to provide 1/2-inch (13-mm) clearance between end of anchor rod and
end of tube. Space anchors 48 inches (1200 mm) o.c. unless otherwise indicated.

3. Wedge non-load-bearing partitions against structure above with small pieces of
tile, slate, or metal. Fill joint with mortar after dead-load deflection of structure
above approaches final position.

4. At fire-rated partitions, treat joint between top of partition and underside of
structure above to comply with Division 07 Section "Fire-Resistive Joint
Systems."

MORTAR BEDDING AND JOINTING
Lay CMU’s as follows:

1. With face shells fully bedded in mortar and with head joints of depth equal to bed
joints.

2. With webs fully bedded in mortar in all courses of piers, columns, and pilasters.

3. With webs fully bedded in mortar in grouted masonry, including starting course
on footings.

4.  With entire units, including areas under cells, fully bedded in mortar at starting
course on footings where cells are not grouted.

Lay solid masonry units with completely filled bed and head joints; butter ends with
sufficient mortar to fill head joints and shove into place. Do not deeply furrow bed
joints or slush head joints.

Tool exposed joints slightly concave when thumbprint hard, using a jointer larger than
joint thickness unless otherwise indicated.

COMPOSITE MASONRY
Bond wythes of composite masonry together using one of the following methods:
1. Masonry Joint Reinforcement: Installed in horizontal mortar joints.

a.  Where bed joints of both wythes align, use ladder-type reinforcement
extending across both wythes.

232515 REV. 10/29/24 04200CT - 14



3.7

3.8

m o o w

b.  Where bed joints of wythes do not align, use adjustable (two-piece) type
reinforcement with continuous horizontal wire in facing wythe attached to
ties.

Bond wythes of composite masonry together using bonding system indicated on
Drawings.

Collar Joints: Solidly fill collar joints by parging face of first wythe that is laid and
shoving units of other wythe into place.

Corners: Provide interlocking masonry unit bond in each wythe and course at corners
unless otherwise indicated.

1.  Provide continuity with masonry joint reinforcement at corners by using
prefabricated L-shaped units as well as masonry bonding.

Intersecting and Abutting Walls: Unless vertical expansion or control joints are shown
at juncture, bond walls together as follows:

1.  Provide individual metal ties not more than 8 inches (203 mm) o.c.
Provide continuity with masonry joint reinforcement by using prefabricated T-
shaped units.

3.  Provide rigid metal anchors not more than 24 inches (610 mm) o.c. If used with
hollow masonry units, embed ends in mortar-filled cores.

MASONRY JOINT REINFORCEMENT

General: Install entire length of longitudinal side rods in mortar with a minimum cover
of 5/8 inch (16 mm). Lap reinforcement a minimum of 6 inches (150 mm).

1. Space reinforcement not more than 16 inches (406 mm) o.c.

Interrupt joint reinforcement at control and expansion joints unless otherwise indicated.
Provide continuity at wall intersections by using prefabricated T-shaped units.

Provide continuity at corners by using prefabricated L-shaped units.

Cut and bend reinforcing units as directed by manufacturer for continuity at corners,
returns, offsets, column fireproofing, pipe enclosures, and other special conditions.

CONTROL AND EXPANSION JOINTS

General: Install control and expansion joint materials in unit masonry as masonry
progresses. Do not allow materials to span control and expansion joints without
provision to allow for in-plane wall or partition movement.

Form control joints in concrete masonry as follows:
1.  Install preformed control-joint gaskets designed to fit standard sash block.
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Form expansion joints in brick as follows:
1. Build in compressible joint fillers where indicated.

LINTELS
Install steel lintels where indicated.
Provide concrete lintels where shown.

Provide minimum bearing of 8 inches (200 mm) at each jamb unless otherwise
indicated.

FLASHING, WEEP HOLES, CAVITY DRAINAGE, AND VENTS

General: Install embedded flashing and weep holes in masonry at shelf angles, lintels,
ledges, other obstructions to downward flow of water in wall, and where indicated.

Install flashing as follows unless otherwise indicated:

1. Prepare masonry surfaces so they are smooth and free from projections that could
puncture flashing. Where flashing is within mortar joint, place through-wall
flashing on sloping bed of mortar and cover with mortar. Before covering with
mortar, seal penetrations in flashing with adhesive, sealant, or tape as
recommended by flashing manufacturer.

2. At multiwythe masonry walls, including cavity walls, extend flashing through
outer wythe, turned up a minimum of 4 inches (100 mm), and through inner
wythe to within 1/2 inch (13 mm) of the interior face of wall in exposed masonry.
Where interior face of wall is to receive furring or framing, carry flashing
completely through inner wythe and turn flashing up approximately 2 inches (50
mm) on interior face.

Install single-wythe CMU flashing system in bed joints of CMU walls where indicated
to comply with manufacturer's written instructions. Install CMU cell pans with
upturned edges located below face shells and webs of CMUs above and with weep
spouts aligned with face of wall. Install CMU web covers so that they cover upturned
edges of CMU cell pans at CMU webs and extend from face shell to face shell.

Install weep holes in head joints in exterior wythes of first course of masonry
immediately above embedded flashing and as follows:
1. Space weep holes 24 inches (600 mm) o.c. unless otherwise indicated.

Place pea gravel in cavities as soon as practical to a height equal to height of first course
above top of flashing, but not less than 2 inches (50 mm), to maintain drainage.

REINFORCED UNIT MASONRY INSTALLATION

Temporary Formwork and Shores: Construct formwork and shores as needed to
support reinforced masonry elements during construction.
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1.  Construct formwork to provide shape, line, and dimensions of completed masonry
as indicated. Make forms sufficiently tight to prevent leakage of mortar and
grout. Brace, tie, and support forms to maintain position and shape during
construction and curing of reinforced masonry.

2. Do not remove forms and shores until reinforced masonry members have
hardened sufficiently to carry their own weight and other loads that may be placed
on them during construction.

Placing Reinforcement: Comply with requirements in ACI 530.1/ASCE 6/TMS 602.

Grouting: Do not place grout until entire height of masonry to be grouted has attained
enough strength to resist grout pressure.

1.  Comply with requirements in ACI 530.1/ASCE 6/TMS 602 for cleanouts and for
grout placement, including minimum grout space and maximum pour height.

2. Limit height of vertical grout pours to not more than 60 inches (1520 mm) 12.67
ft. (3.86 m).

REPAIRING, POINTING, AND CLEANING

Remove and replace masonry units that are loose, chipped, broken, stained, or otherwise
damaged or that do not match adjoining units. Install new units to match adjoining
units; install in fresh mortar, pointed to eliminate evidence of replacement.

Pointing: During the tooling of joints, enlarge voids and holes, except weep holes, and
completely fill with mortar. Point up joints, including corners, openings, and adjacent
construction, to provide a neat, uniform appearance. Prepare joints for sealant
application, where indicated.

In-Progress Cleaning: Clean unit masonry as work progresses by dry brushing to
remove mortar fins and smears before tooling joints.

Final Cleaning: After mortar is thoroughly set and cured, clean exposed masonry as
follows:

1.  Remove large mortar particles by hand with wooden paddles and nonmetallic
scrape hoes or chisels.

2. Test cleaning methods on sample wall panel; leave one-half of panel uncleaned
for comparison purposes. Obtain Architect's approval of sample cleaning before
proceeding with cleaning of masonry.

3.  Protect adjacent stone and nonmasonry surfaces from contact with cleaner by
covering them with liquid strippable masking agent or polyethylene film and
waterproof masking tape.

4. Wet wall surfaces with water before applying cleaners; remove cleaners promptly
by rinsing surfaces thoroughly with clear water.

5. Clean brick by bucket-and-brush hand-cleaning method described in BIA
Technical Notes 20.

6. Clean masonry with a proprietary acidic cleaner applied according to
manufacturer's written instructions.
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7.  Clean concrete masonry by cleaning method indicated in NCMA TEK 8-2A

applicable to type of stain on exposed surfaces.

Clean stone trim to comply with stone supplier's written instructions.

9. Clean limestone units to comply with recommendations in ILI's "Indiana
Limestone Handbook."

*

3.13 MASONRY CELL PLASTIC FOAM INSULATION

A. Install plastic foam insulation into cavity to fill all void spaces completely, in

accordance with manufacturer’s installation instructions.
3.14 MASONRY WASTE DISPOSAL

A. Salvageable Materials: Unless otherwise indicated, excess masonry materials are
Contractor's property. At completion of unit masonry work, remove from Project site.

B.  Waste Disposal as Fill Material: Dispose of clean masonry waste, including excess or
soil-contaminated sand, waste mortar, and broken masonry units.

C. Excess Masonry Waste: Remove excess clean masonry waste that cannot be used as
fill, as described above, and other masonry waste, and legally dispose of off Owner's
property.

END OF SECTION 04200CT
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SECTION 061000 - ROUGH CARPENTRY

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

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

1.2 SUMMARY
A.  Section Includes:

Framing with dimension lumber.
Framing with engineered wood products.
Wood blocking and nailers.

Plywood backing panels.

P

1.3 DEFINITIONS

A. Boards or Strips: Lumber of less than 2 inches nominal (38 mm actual) size in least
dimension.

B. Dimension Lumber: Lumber of 2 inches nominal (38 mm actual) size or greater but less
than 5 inches nominal (114 mm actual) size in least dimension.

C. Exposed Framing: Framing not concealed by other construction.

D. OSB: Oriented strand board.

1.4 ACTION SUBMITTALS

A. Product Data: For each type of process and factory-fabricated product. Indicate
component materials and dimensions and include construction and application details.

1. Include data for wood-preservative treatment from chemical treatment
manufacturer and certification by treating plant that treated materials comply with
requirements. Indicate type of preservative used and net amount of preservative
retained.

2. Include data for fire-retardant treatment from chemical treatment manufacturer
and certification by treating plant that treated materials comply with requirements.
Include physical properties of treated materials based on testing by a qualified
independent testing agency.

3. For fire-retardant treatments, include physical properties of treated lumber both
before and after exposure to elevated temperatures, based on testing by a qualified
independent testing agency according to ASTM D5664.
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1.6
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4.  For products receiving a waterborne treatment, include statement that moisture
content of treated materials was reduced to levels specified before shipment to
Project site.

INFORMATIONAL SUBMITTALS

Material Certificates: For dimension lumber specified to comply with minimum
allowable unit stresses. Indicate species and grade selected for each use and design
values approved by the ALSC Board of Review.

Evaluation Reports: For the following, from ICC-ES:

1.  Wood-preservative-treated wood.
2. Engineered wood products.
3. Metal framing anchors.

QUALITY ASSURANCE

Testing Agency Qualifications: For testing agency providing classification marking for
fire-retardant treated material, an inspection agency acceptable to authorities having
jurisdiction that periodically performs inspections to verify that the material bearing the
classification marking is representative of the material tested.

DELIVERY, STORAGE, AND HANDLING

Stack wood products flat with spacers beneath and between each bundle to provide air
circulation. Protect wood products from weather by covering with waterproof sheeting,
securely anchored. Provide for air circulation around stacks and under coverings.

PART 2 - PRODUCTS

2.1

A.

WOOD PRODUCTS, GENERAL

Lumber: DOC PS 20 and applicable rules of grading agencies indicated. If no grading
agency is indicated, comply with the applicable rules of any rules-writing agency
certified by the ALSC Board of Review. Grade lumber by an agency certified by the
ALSC Board of Review to inspect and grade lumber under the rules indicated.

1.  Factory mark each piece of lumber with grade stamp of grading agency.
2. Dress lumber, S4S, unless otherwise indicated.

Engineered Wood Products: Acceptable to authorities having jurisdiction and for which
current model code research or evaluation reports exist that show compliance with
building code in effect for Project.

1. Allowable design stresses, as published by manufacturer, shall meet or exceed
those indicated. Manufacturer's published values shall be determined from
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C.

empirical data or by rational engineering analysis and demonstrated by
comprehensive testing performed by a qualified independent testing agency.

WOOD-PRESERVATIVE-TREATED LUMBER

Preservative Treatment by Pressure Process: AWPA Ul; Use Category UC2[ for
interior construction not in contact with ground, Use Category UC3b for exterior
construction not in contact with ground, and Use Category UC4a for items in contact
with ground].

1. Preservative Chemicals: Acceptable to authorities having jurisdiction and
containing no arsenic or chromium.

Kiln-dry lumber after treatment to a maximum moisture content of 19 percent. Do not
use material that is warped or that does not comply with requirements for untreated
material.

Mark lumber with treatment quality mark of an inspection agency approved by the
ALSC Board of Review.

DIMENSION LUMBER FRAMING
Non-Load-Bearing Interior Partitions: Construction or No. 2 grade.

1.  Application: Interior partitions not indicated as load bearing.
Species:

Hem-fir (north); NLGA.

Southern pine or mixed southern pine; SPIB.
Spruce-pine-fir; NLGA.

Hem-fir; WCLIB, or WWPA.

Spruce-pine-fir (south); NeLMA, WCLIB, or WWPA.

° a0 o

Load-Bearing Partitions: Construction or No. 2 grade.

1.  Application: Exterior walls.
Species:
a.  Hem-fir (north); NLGA.
b.  Southern pine; SPIB.
c.  Douglas fir-larch; WCLIB or WWPA.
d.  Southern pine or mixed southern pine; SPIB.
e. Spruce-pine-fir; NLGA.
f. Douglas fir-south; WWPA.
g.  Hem-fir; WCLIB or WWPA.
h.  Douglas fir-larch (north); NLGA.
1. Spruce-pine-fir (south); NeLMA, WCLIB, or WWPA.

Load-Bearing Partitions: Any species of machine stress-rated dimension lumber with a
grade of not less than 2400f-2.0E.
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1. Application: Exterior walls] [and] [interior load-bearing partitions].

Load-Bearing Partitions: Any species and grade with a modulus of elasticity of at least
1,500,000 psi (10 350 MPa) for 2-inch nominal (38-mm actual) thickness and 12-inch
nominal (286-mm actual) width for single-member use.

1. Application: [Exterior walls] [and] [interior load-bearing partitions].
Ceiling Joists: Construction or No. 2 grade.
1.  Species:

Hem-fir (north); NLGA.

Southern pine; SPIB.

Douglas fir-larch; WCLIB or WWPA.

Douglas fir-larch (north); NLGA.

Southern pine or mixed southern pine; SPIB.
Spruce-pine-fir; NLGA.

Hem-fir; WCLIB or WWPA.

Douglas fir-south; WWPA.

Spruce-pine-fir (south); NeLMA, WCLIB, or WWPA.

FER e a0 o

Joists, Rafters, and Other Framing Not Listed Above: Select Structural grade.
1. Species:

Hem-fir (north); NLGA.

Douglas fir-larch; WCLIB or WWPA.

Southern pine or mixed southern pine; SPIB.
Spruce-pine-fir; NLGA.

Douglas fir-south; WWPA.

Hem-fir; WCLIB or WWPA.

Douglas fir-larch (north); NLGA.

Spruce-pine-fir (south); NeLMA, WCLIB, or WWPA.

S o an op

Joists, Rafters, and Other Framing Not Listed Above: Any species and grade with a
modulus of elasticity of at least 1,500,000 psi (10 350 MPa) for 2-inch nominal (38-mm
actual) thickness and 12-inch nominal (286-mm actual) width for single-member use.

ENGINEERED WOOD PRODUCTS

Source Limitations: Obtain each type of engineered wood product from single source
from a single manufacturer.

Laminated-Veneer Lumber: Structural composite lumber made from wood veneers with
grain primarily parallel to member lengths, evaluated and monitored according to
ASTM D5456 and manufactured with an exterior-type adhesive complying with
ASTM D2559.
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1.  Manufacturers: Subject to compliance with requirements, provide products by
one of the following:
a.  Boise Cascade Corporation.
b.  Georgia-Pacific Building Products.
c.  Louisana-Pacific Corporation.
d.  Stark Truss Company, Inc.
e. Weyerhaeuser Company.
2. Extreme Fiber Stress in Bending, Edgewise: 3100 psi (21.3 MPa) for 12-inch
nominal- (286-mm actual-) depth members.
3. Modulus of Elasticity, Edgewise: 2,000,000 psi (13 700 MPa).

C.  Parallel-Strand Lumber: Structural composite lumber made from wood strand elements
with grain primarily parallel to member lengths, evaluated and monitored according to
ASTM D5456 and manufactured with an exterior-type adhesive complying with
ASTM D2559.

1.  Manufacturers: Subject to compliance with requirements, provide products by
one of the following:
a.  Louisana-Pacific Corporation.
b.  Weyerhaeuser Company.

2. Extreme Fiber Stress in Bending, Edgewise: 2900 psi (20 MPa) for 12-inch
nominal- (286-mm actual-) depth members.

3. Modulus of Elasticity, Edgewise: 2,200,000 psi (15 100 MPa).

D. Wood I-Joists: Prefabricated units, I-shaped in cross section, made with solid or
structural composite lumber flanges and wood-based structural panel webs, let into and
bonded to flanges. Comply with material requirements of and with structural capacities
established and monitored according to ASTM D5055.

1.  Manufacturers: Subject to compliance with requirements, provide products by
one of the following:
a.  Boise Cascade Corporation.
b.  Georgia-Pacific Building Products.
c.  Louisana-Pacific Corporation.
d.  Stark Truss Company, Inc.
e.  Weyerhaeuser Company.
2. Web Material: Either OSB or plywood, complying with DOC PS 1 or DOC PS 2,
Exposure 1.
Structural Properties: Depths and design values not less than those indicated.
4.  Comply with APA PRI-400. Factory mark I-joists with APA-EWS trademark
indicating nominal joist depth, joist class, span ratings, mill identification, and
compliance with APA-EWS standard.

[98)

E. Rim Boards: Product designed to be used as a load-bearing member and to brace wood
I-joists at bearing ends, complying with research or evaluation report for I-joists.

1.  Manufacturer: Provide products by same manufacturer as I-joists.
Material: product made from any combination solid lumber, wood strands, and
veneers.
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[98)

Thickness: 1-1/4 inches (32 mm).

4.  Comply with APA PRR-401, [rim board] [rim board plus] grade. Factory mark
rim boards with APA-EWS trademark indicating thickness, grade, and
compliance with APA-EWS standard.

MISCELLANEOUS LUMBER

General: Provide miscellaneous lumber indicated and lumber for support or attachment
of other construction, including the following:

Blocking.

Nailers.

Rooftop equipment bases and support curbs.
Cants.

Furring.

Grounds.

Utility shelving.

Nk =

Dimension Lumber Items: Construction or No. 2.

Hem-fir (north); NLGA.

Mixed southern pine or southern pine; SPIB.
Spruce-pine-fir; NLGA.

Hem-fir; WCLIB or WWPA.

Spruce-pine-fir (south); NeLMA, WCLIB, or WWPA.
Western woods; WCLIB or WWPA.

Northern species; NLGA.

Eastern softwoods; NeLMA.

XN RN =

PLYWOOD BACKING PANELS

Equipment Backing Panels: Plywood, DOC PS 1, Exposure 1, C-D Plugged, fire-
retardant treated, in thickness indicated or, if not indicated, not less than 3/4-inch (19-
mm) nominal thickness.

FASTENERS

General: Fasteners shall be of size and type indicated and shall comply with
requirements specified in this article for material and manufacture.

1.  Where rough carpentry is exposed to weather, in ground contact, pressure-
preservative treated, or in area of high relative humidity, provide fasteners with
hot-dip zinc coating complying with ASTM A153/A153M.

Nails, Brads, and Staples: ASTM F1667.

Power-Driven Fasteners: Fastener systems with an evaluation report acceptable to
authorities having jurisdiction, based on ICC-ES AC70.
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Post-Installed Anchors: Fastener systems with an evaluation report acceptable to
authorities having jurisdiction, based on ICC-ES ACO01, ICC-ES ACs8, ICC-
ES AC193, or ICC-ES AC308 as appropriate for the substrate.

1. Material: Carbon-steel components, zinc plated to comply with ASTM B633,
Class Fe/Zn 5.

2. Material: Stainless steel with bolts and nuts complying with ASTM F593 and
ASTM F594, Alloy Group 1 or 2 (ASTM F738M and ASTM F836M, Grade Al

or A4).
METAL FRAMING ANCHORS
1.  Manufacturers: Subject to compliance with requirements, provide products by

one of the following:

a.  Cleveland Steel Specialty Co.
b.  KC Metal Products Inc.

c. Phoenix Metal Products Inc.
d.  Simpson Strong-Tie-Co., Inc.

Allowable design loads, as published by manufacturer, shall meet or exceed those
products of manufacturers listed. Manufacturer's published values shall be determined
from empirical data or by rational engineering analysis and demonstrated by
comprehensive testing performed by a qualified independent testing agency. Framing
anchors shall be punched for fasteners adequate to withstand same loads as framing
anchors.

Galvanized-Steel ~Sheet: Hot-dip, zinc-coated steel sheet complying with
ASTM A653/A653M, G60 (Z180) coating designation.

1. Use for interior locations unless otherwise indicated.

Hot-Dip, Heavy-Galvanized Steel Sheet: ASTM A653/A653M; structural steel (SS),
high-strength low-alloy steel Type A (HSLAS Type A), or high-strength low-alloy steel
Type B (HSLAS Type B); G185 (Z550) coating designation; and not less than 0.036
inch (0.9 mm) thick.

1.  Use for wood-preservative-treated lumber and where indicated.

Joist Hangers: U-shaped joist hangers with 2-inch- (50-mm-) long seat and 1-1/4-inch-
(32-mm-) wide nailing flanges at least 85 percent of joist depth.

1. Thickness: 0.062 inch (1.6 mm).

I-Joist Hangers: U-shaped joist hangers with 2-inch- (50-mm-) long seat and 1-1/4-inch-
(32-mm-) wide nailing flanges full depth of joist. Nailing flanges provide lateral support
at joist top chord.

1. Thickness: 0.062 inch (1.6 mm).
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Bridging: Rigid, V-section, nailless type, 0.050 inch (1.3 mm) thick, length to suit joist
size and spacing.

Post Bases: Adjustable-socket type for bolting in place with standoff plate to raise post
1 inch (25 mm) above base and with 2-inch- (50-mm-) minimum side cover, socket
0.062 inch (1.6 mm) thick, and standoff and adjustment plates 0.108 inch (2.8 mm)
thick.

Rafter Tie-Downs: Bent strap tie for fastening rafters or roof trusses to wall studs
below, 1-1/2 inches (38 mm) wide by 0.050 inch (1.3 mm) thick.[ Tie fastens to side of
rafter or truss, face of top plates, and side of stud below.]

Rafter Tie-Downs (Hurricane or Seismic Ties): Bent strap tie for fastening rafters or
roof trusses to wall studs below, 2-1/4 inches (57 mm) wide by 0.062 inch (1.6 mm)
thick. Tie fits over top of rafter or truss and fastens to both sides of rafter or truss, face
of top plates, and side of stud below.

Hold-Downs: Brackets for bolting to wall studs and securing to foundation walls with
anchor bolts or to other hold-downs with threaded rods and designed with first of two
bolts placed seven bolt diameters from reinforced base.

Bolt Diameter: 3/4 inch (19 mm).

Width: 3-3/16 inches (81 mm).

Body Thickness: 0.138 inch (3.5 mm).

Base Reinforcement Thickness: 0.239 inch (6.1 mm).

b=

Wall Bracing: T-shaped bracing made for letting into studs in saw kerf, 1-1/8 inches (29
mm) wide by 9/16 inch (14 mm) deep by 0.034 inch (0.85 mm) thick with hemmed
edges.

MISCELLANEOUS MATERIALS

Sill-Sealer Gaskets: Glass-fiber-resilient insulation, fabricated in strip form, for use as a
sill sealer; 1-inch (25-mm) nominal thickness, compressible to 1/32 inch (0.8 mm);
selected from manufacturer's standard widths to suit width of sill members indicated.

Sill-Sealer Gaskets: Closed-cell neoprene foam, 1/4 inch (6.4 mm) thick, selected from
manufacturer's standard widths to suit width of sill members indicated.

Flexible Flashing: Composite, self-adhesive, flashing product consisting of a pliable,
[butyl rubber] [or] [rubberized-asphalt] compound, bonded to a high-density
polyethylene film, aluminum foil, or spunbonded polyolefin to produce an overall
thickness of not less than 0.025 inch (0.6 mm).

Water-Repellent Preservative: NWWDA-tested and -accepted formulation containing 3-
iodo-2-propynyl butyl carbamate, combined with an insecticide containing
chloropyrifos as its active ingredient.
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PART 3 - EXECUTION

3.1

INSTALLATION, GENERAL

Framing Standard: Comply with AF&PA's WCD 1, "Details for Conventional Wood
Frame Construction," unless otherwise indicated.

Framing with Engineered Wood Products: Install engineered wood products to comply
with manufacturer's written instructions.

Set rough carpentry to required levels and lines, with members plumb, true to line, cut,
and fitted. Fit rough carpentry accurately to other construction. Locate nailers, blocking,
and similar supports to comply with requirements for attaching other construction.

Install plywood backing panels by fastening to studs; coordinate locations with utilities
requiring backing panels.[ Install fire-retardant-treated plywood backing panels with
classification marking of testing agency exposed to view.]

Install shear wall panels to comply with manufacturer's written instructions.

Install metal framing anchors to comply with manufacturer's written instructions. Install
fasteners through each fastener hole.

Install sill sealer gasket to form continuous seal between sill plates and foundation
walls.

Do not splice structural members between supports unless otherwise indicated.

Provide blocking and framing as indicated and as required to support facing materials,
fixtures, specialty items, and trim.

1.  Provide metal clips for fastening gypsum board or lath at corners and intersections
where framing or blocking does not provide a surface for fastening edges of
panels. Space clips not more than 16 inches (406 mm) o.c.

Provide fire blocking in furred spaces, stud spaces, and other concealed cavities as
indicated and as follows:

Fire block furred spaces of walls, at each floor level, at ceiling, and at not more than 96
inches (2438 mm) o.c. with solid wood blocking or noncombustible materials
accurately fitted to close furred spaces.

1.  Fire block concealed spaces of wood-framed walls and partitions at each floor
level, at ceiling line of top story, and at not more than 96 inches (2438 mm) o.c.
Where fire blocking is not inherent in framing system used, provide closely fitted
solid wood blocks of same width as framing members and 2-inch nominal (38-
mm actual) thickness.

2. Fire block concealed spaces between floor sleepers with same material as sleepers
to limit concealed spaces to not more than 100 sq. ft. (9.3 sq. m) and to solidly fill
space below partitions.
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3. Fire block concealed spaces behind combustible cornices and exterior trim at not
more than 20 feet (6 m) o.c.

Sort and select lumber so that natural characteristics do not interfere with installation or
with fastening other materials to lumber. Do not use materials with defects that interfere
with function of member or pieces that are too small to use with minimum number of
joints or optimum joint arrangement.

Comply with AWPA M4 for applying field treatment to cut surfaces of preservative-
treated lumber.

1.  Use inorganic boron for items that are continuously protected from liquid water.
2. Use copper naphthenate for items not continuously protected from liquid water.

Securely attach rough carpentry work to substrate by anchoring and fastening as
indicated, complying with the following:

1.  Table 2304.9.1, "Fastening Schedule," in ICC's International Building Code
(IBC).

2. Table R602.3(1), "Fastener Schedule for Structural Members," and
Table R602.3(2), "Alternate Attachments," in ICC's International Residential
Code for One- and Two-Family Dwellings.

3. ICC-ES evaluation report for fastener.

Use steel common nails unless otherwise indicated. Select fasteners of size that will not
fully penetrate members where opposite side will be exposed to view or will receive
finish materials. Make tight connections between members. Install fasteners without
splitting wood. Drive nails snug but do not countersink nail heads unless otherwise
indicated.

WOOD BLOCKING, AND NAILER INSTALLATION

Install where indicated and where required for[ screeding or] attaching other work.
Form to shapes indicated and cut as required for true line and level of attached work.
Coordinate locations with other work involved.

Attach items to substrates to support applied loading. Recess bolts and nuts flush with
surfaces unless otherwise indicated.

Provide permanent grounds of dressed, pressure-preservative-treated, key-beveled
lumber not less than 1-1/2 inches (38 mm) wide and of thickness required to bring face
of ground to exact thickness of finish material. Remove temporary grounds when no
longer required.

WALL AND PARTITION FRAMING INSTALLATION

General: Provide single bottom plate and double top plates using members of 2-inch
nominal (38-mm actual) thickness whose widths equal that of studs, except single top
plate may be used for non-load-bearing partitions Fasten plates to supporting
construction unless otherwise indicated.
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3.5

1.  For exterior walls, provide 2-by-6-inch nominal- size wood studs spaced 16
inches (406 mm) o.c. unless otherwise indicated.

2. For interior partitions and walls, provide 2-by-4-inch nominal- size wood studs
spaced 24 inches (610 mm), 16 inches (406 mm) o.c. unless otherwise indicated.

3.  Provide continuous horizontal blocking at midheight of partitions more than 96
inches (2438 mm) high, using members of 2-inch nominal (38-mm actual)
thickness and of same width as wall or partitions.

Construct corners and intersections with three or more studs.

Frame openings with multiple studs and headers. Provide nailed header members of
thickness equal to width of studs. Support headers on jamb studs.

1.  For non-load-bearing partitions, provide double-jamb studs and headers not less
than 4-inch nominal (89-mm actual) depth for openings 48 inches (1200 mm) and
less in width, 6-inch nominal (140-mm actual) depth for openings 48 to 72 inches
(1200 to 1800 mm) in width, 8-inch nominal (184-mm actual) depth for openings
72 to 120 inches (1800 to 3000 mm) in width, and not less than 10-inch nominal
(235-mm actual) depth for openings 10 to 12 feet (3 to 3.6 m) in width.

2. For load-bearing walls, provide double-jamb studs for openings 60 inches (1500
mm) and less in width, and triple-jamb studs for wider openings. Provide headers
of depth indicated.

RAFTER FRAMING INSTALLATION

Rafters: Notch to fit exterior wall plates and toe nail or use metal framing anchors.
Double rafters to form headers and trimmers at openings in roof framing, if any, and
support with metal hangers. Where rafters abut at ridge, place directly opposite each
other and nail to ridge member or use metal ridge hangers.

Provide special framing as indicated for eaves, overhangs, dormers, and similar
conditions if any.

PROTECTION

Protect wood that has been treated with inorganic boron (SBX) from weather. If, despite
protection, inorganic boron-treated wood becomes wet, apply EPA-registered borate
treatment. Apply borate solution by spraying to comply with EPA-registered label.

Protect rough carpentry from weather. If, despite protection, rough carpentry becomes
wet enough that moisture content exceeds that specified, apply EPA-registered borate
treatment. Apply borate solution by spraying to comply with EPA-registered label.

END OF SECTION 061000
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SECTION 07210CT - BUILDING INSULATION

PART 1 - GENERAL

1.1

A.

1.2

1.3

1.4

1.5

RELATED DOCUMENTS

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

SUMMARY

This Section includes the following:

1.  Concealed building insulation.

SUBMITTALS

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

Product Data for each type of insulation product specified.

Samples for verification in full-size units of each type of exposed insulation indicated for
each color specified.

QUALITY ASSURANCE

Single-Source Responsibility for Insulation Products: Obtain each type of building
insulation from a single source with resources to provide products complying with
requirements indicated without delaying the Work.

Fire-Test-Response Characteristics: Provide insulation and related materials with the fire-
test-response characteristics indicated on Drawings or specified elsewhere in this Section as
determined by testing identical products per test method indicated below by UL or another
testing and inspecting agency acceptable to authorities having jurisdiction. Identify
materials with appropriate markings of applicable testing and inspecting agency.

1. Surface-Burning Characteristics: ASTM E 84.
2. Combustion Characteristics: ASTM E 136.

DELIVERY, STORAGE, AND HANDLING

Protect insulation materials from physical damage and from deterioration by moisture,
soiling, and other sources. Store inside and in a dry location. Comply with manufacturer's
written instructions for handling, storing, and protecting during installation.
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B.

Protect plastic insulation as follows:

1. Do not expose to sunlight, except to extent necessary for period of installation and
concealment.

2. Protect against ignition at all times. Do not deliver plastic insulating materials to
Project site before installation time.

3. Complete installation and concealment of plastic materials as rapidly as possible in

each area of construction.

PART 2 - PRODUCTS

2.1

A.

2.2

MANUFACTURERS

Available Manufacturers: Subject to compliance with requirements, manufacturers
offering insulation products that may be incorporated in the work include, but are not
limited to, the following:

Manufacturers: Subject to compliance with requirements, provide insulation products by
one of the following:

1. Extruded-Polystyrene Board Insulation:

a.  Amoco Foam Products Company.

b.  DiversiFoam Products.

c.  Dow Chemical Co.

d.  UC Industries, Inc.; Owens-Corning Co.
INSULATING MATERIALS

General: Provide insulating materials that comply with requirements and with referenced
standards.

1. Preformed Units: Sizes to fit applications indicated; selected from manufacturer's
standard thicknesses, widths, and lengths.

Extruded-Polystyrene Board Insulation: Rigid, cellular polystyrene thermal insulation
formed from polystyrene base resin by an extrusion process using
hydrochlorofluorocarbons as blowing agent to comply with ASTM C 578 for type and with
other requirements indicated below:

1.  Type IV, 1.60-1b/cu. ft. (26-kg/cu. m) minimum density, unless otherwise indicated.
2. Surface-Burning Characteristics: Maximum flame-spread and smoke-developed
indices of 5 and 165, respectively.
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VAPOR RETARDERS

Polyethylene Vapor Retarder: ASTM D 4397, 8 mils thick, with maximum permeance
rating of 0.13 perm (7.5 ng/Pa x s X sq. m).

Vapor-Retarder Tape: Pressure-sensitive tape of type recommended by vapor retarder
manufacturer for sealing joints and penetrations in vapor retarder.

PART 3 - EXECUTION

3.1

A.

3.2

33

34

EXAMINATION

Examine substrates and conditions, with Installer present, for compliance with
requirements of Sections in which substrates and related work are specified and to
determine if other conditions affecting performance of insulation are satisfactory. Do not
proceed with installation until unsatisfactory conditions have been corrected.

PREPARATION

Clean substrates of substances harmful to insulations or vapor retarders, including
removing projections capable of puncturing vapor retarders or that interfere with insulation
attachment.

INSTALLATION, GENERAL

Comply with insulation manufacturer's written instructions applicable to products and
application indicated.

Install insulation that is undamaged, dry, unsoiled, and has not been exposed at any time to
ice and snow.

Extend insulation in thickness indicated to envelop entire area to be insulated. Cut and fit
tightly around obstructions and fill voids with insulation. Remove projections that interfere
with placement.

Apply single layer of insulation to produce thickness indicated.

INSTALLATION OF GENERAL BUILDING INSULATION

Apply insulation units to substrates by method indicated, complying with manufacturer's
written instructions. If no specific method is indicated, bond units to substrate with
adhesive or use mechanical anchorage to provide permanent placement and support of
units.
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3.5

3.6

Seal joints between closed-cell (non-breathing) insulation units by applying adhesive,
mastic, or sealant to edges of each unit to form a tight seal as units are shoved into place.
Fill voids in completed installation with adhesive, mastic, or sealant as recommended by
insulation manufacturer.

INSTALLATION OF VAPOR RETARDERS

General: Extend vapor retarder to extremities of areas to be protected from vapor
transmission. Secure in place with adhesives or other anchorage system as indicated.
Extend vapor retarder to cover miscellaneous voids in insulated substrates, including those
filled with loose-fiber insulation.

Seal vertical joints in vapor retarders over framing by lapping not less than 2 wall studs.
Fasten vapor retarders to framing at top, end, and bottom edges; at perimeter of wall
openings; and at lap joints. Space fasteners 16 inches (406 mm) o.c.

Firmly attach vapor retarders to substrates with mechanical fasteners or adhesives as
recommended by vapor retarder manufacturer.

Seal joints caused by pipes, conduits, electrical boxes, and similar items penetrating vapor
retarders with vapor-retarder tape to create an airtight seal between penetrating objects and
vapor retarder.

Repair any tears or punctures in vapor retarders immediately before concealment by other
work. Cover with vapor-retarder tape or another layer of vapor retarder.

PROTECTION

General: Protect installed insulation and vapor retarders from damage due to harmful
weather exposures, physical abuse, and other causes. Provide temporary coverings or
enclosures where insulation is subject to abuse and cannot be concealed and protected by
permanent construction immediately after installation.

END OF SECTION 07210CT
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SECTION 075323 - ETHYLENE-PROPYLENE-DIENE-MONOMER (EPDM) ROOFING
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.  Adhered ethylene-propylene-diene-monomer (EPDM) roofing system.
2. Roof insulation.

B. Related Requirements:
1. Section 076200 "Sheet Metal Flashing and Trim" for metal roof flashings and
counterflashings.
2. Section 079200 "Joint Sealants" for joint sealants, joint fillers, and joint
preparation.

1.3 DEFINITIONS
A. Roofing Terminology: Definitions in ASTM D 1079 and glossary of NRCA's "The
NRCA Roofing and Waterproofing Manual" apply to work of this Section.
1.4 ACTION SUBMITTALS

A.  Product Data: For each type of product.

B.  Shop Drawings: For roofing system. Include plans, elevations, sections, details, and
attachments to other work, including:

1. Base flashings and membrane terminations.
. Tapered insulation, including slopes.
3. Roof plan showing orientation of steel roof deck and orientation of roofing and
fastening spacings and patterns for mechanically fastened roofing.
4.  Insulation fastening patterns for corner, perimeter, and field-of-roof locations.
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1.5

1.6

1.7

1.8

INFORMATIONAL SUBMITTALS
Qualification Data: For Installer and manufacturer.

Manufacturer Certificates: Signed by roofing manufacturer certifying that roofing
system complies with requirements specified in "Performance Requirements" Article.

1.  Submit evidence of complying with performance requirements.

Product Test Reports: For components of roofing system, tests performed by
manufacturer and witnessed by a qualified testing agency.

Research/Evaluation Reports: For components of roofing system, from ICC-ES.
Sample Warranties: For manufacturer's special warranties.

CLOSEOUT SUBMITTALS

Maintenance Data: For roofing system to include in maintenance manuals.
QUALITY ASSURANCE

Manufacturer Qualifications: A qualified manufacturer that is UL listed for roofing
system identical to that used for this Project.

Installer Qualifications: A qualified firm that is approved, authorized, or licensed by
roofing system manufacturer to install manufacturer's product and that is eligible to
receive manufacturer's special warranty.

DELIVERY, STORAGE, AND HANDLING

Deliver roofing materials to Project site in original containers with seals unbroken and
labeled with manufacturer's name, product brand name and type, date of manufacture,
approval or listing agency markings, and directions for storing and mixing with other
components.

Store liquid materials in their original undamaged containers in a clean, dry, protected
location and within the temperature range required by roofing system manufacturer.
Protect stored liquid material from direct sunlight.

1.  Discard and legally dispose of liquid material that cannot be applied within its
stated shelf life.

Protect roof insulation materials from physical damage and from deterioration by
sunlight, moisture, soiling, and other sources. Store in a dry location. Comply with
insulation manufacturer's written instructions for handling, storing, and protecting
during installation.
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1.9

1.10

Handle and store roofing materials, and place equipment in a manner to avoid
permanent deflection of deck.

FIELD CONDITIONS

Weather Limitations: Proceed with installation only when existing and forecasted
weather conditions permit roofing system to be installed according to manufacturer's
written instructions and warranty requirements.

WARRANTY

Special Warranty: Manufacturer agrees to repair or replace components of roofing
system that fail in materials or workmanship within specified warranty period.

1.  Special warranty includes membrane roofing, base flashings, roof insulation,
fasteners, roofing accessories, and other components of roofing system.
2. Warranty Period: 15 years from date of Substantial Completion.

Special Project Warranty: Submit roofing Installer's warranty, signed by Installer,
covering Work of this Section, including all components of roofing system such as
membrane roofing, base flashing, roof insulation, fasteners, and walkway products, for
the following warranty period:

1.  Warranty Period: Two years from date of Substantial Completion.

PART 2 - PRODUCTS

2.1

A.

2.2

MANUFACTURERS

Source Limitations: Obtain components including roof insulation and fasteners for
roofing system from same manufacturer as membrane roofing or manufacturer
approved by membrane roofing manufacturer.

PERFORMANCE REQUIREMENTS

General Performance: Installed roofing and base flashings shall withstand specified
uplift pressures, thermally induced movement, and exposure to weather without failure
due to defective manufacture, fabrication, installation, or other defects in construction.
Roofing and base flashings shall remain watertight.

1.  Accelerated Weathering: Roofing system shall withstand 2000 hours of exposure
when tested according to ASTM G 152, ASTM G 154, or ASTM G 155.

2. Impact Resistance: Roofing system shall resist impact damage when tested
according to ASTM D 3746 or ASTM D 4272.

Material Compatibility: Roofing materials shall be compatible with one another and
adjacent materials under conditions of service and application required, as demonstrated
by roofing manufacturer based on testing and field experience.
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24

FM Global Listing: Roofing, base flashings, and component materials shall comply
with requirements in FM Global 4450 or FM Global 4470 as part of a roofing system,
and shall be listed in FM Global's "RoofNav" for Class 1 or noncombustible

construction, as applicable. Identify materials with FM Global markings.
1. Fire/Windstorm Classification: Class 1A-60.

2. Hail-Resistance Rating: SH.

EPDM ROOFING

EPDM: ASTM D 4637, Type I, scrim or fabric internally reinforced, uniform, flexible
EPDM sheet.

1.  Manufacturers: Subject to compliance with requirements, provide products by one
of the following:
a. Carlisle SynTec Incorporated.
b.  Firestone Building Products.
c. GAF Materials Corporation.
d.  Johns Manville; a Berkshire Hathaway company.

2. Thickness: 60 mils (1.5 mm), nominal.
3. Exposed Face Color: Black.
AUXILIARY ROOFING MATERIALS

General: Auxiliary materials recommended by roofing system manufacturer for
intended use and compatible with roofing.

1. Liquid-type auxiliary materials shall comply with VOC limits of authorities
having jurisdiction.

Sheet Flashing: 60-mil (1.5-mm) thick EPDM, partially cured or cured, according to
application.

Bonding Adhesive: Manufacturer's standard.

Seaming Material: Manufacturer's standard, synthetic-rubber polymer primer and 3 inch
(75 mm) wide minimum, butyl splice tape with release film.

Lap Sealant: Manufacturer's standard, single-component sealant.
Water Cutoff Mastic: Manufacturer's standard butyl mastic sealant.

Metal Termination Bars: Manufacturer's standard, predrilled stainless-steel or aluminum
bars, approximately 1 by 1/8 inch (25 by 3 mm) thick; with anchors.
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2.5

Fasteners: Factory-coated steel fasteners and metal or plastic plates complying with
corrosion-resistance provisions in FM Global 4470, designed for fastening membrane to
substrate, and acceptable to roofing system manufacturer.

Miscellaneous Accessories: Provide pourable sealers, preformed cone and vent sheet
flashings, molded pipe boot flashings, preformed inside and outside corner sheet
flashings, reinforced EPDM securement strips, T-joint covers, in-seam sealants,
termination reglets, cover strips, and other accessories.

ROOF INSULATION

General: Preformed roof insulation boards manufactured or approved by EPDM roofing
manufacturer, selected from manufacturer's standard sizes suitable for application, of
thicknesses indicated and that produce FM Global-approved roof insulation.

Extruded-Polystyrene Board Insulation: ASTM C 578, Type 1V, 1.6-1b/cu. ft. (26-kg/cu.
m) minimum density, square edged.

1.  Manufacturers: Subject to compliance with requirements, provide products by one
of the following:
a.  DiversiFoam Products.
b.  Dow Chemical Company (The).
c.  Kingspan Insulation.
d.  Owens Corning.

Polyisocyanurate Board Insulation: ASTM C 1289, Type 1II, Class 1, Grade 2, felt or
glass-fiber mat facer on both major surfaces.

1.  Manufacturers: Subject to compliance with requirements, provide products by one
of the following:
a.  Atlas EPS; a Division of Atlas Roofing Corporation.
b.  Firestone Building Products.
c. GAF Materials Corporation.
d.  Homasote Company.
e.  Hunter Panels.
f. Insulfoam-a division of Carlisle Construction Materials Inc.
g.  Johns Manville; a Berkshire Hathaway company.

Tapered Insulation: Provide factory-tapered insulation boards fabricated to slope of 1/4
inch per 12 inches (1:48) unless otherwise indicated.

Provide preformed saddles, crickets, tapered edge strips, and other insulation shapes
where indicated for sloping to drain. Fabricate to slopes indicated.
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2.6

2.7

2.8

INSULATION ACCESSORIES

General: Roof insulation accessories recommended by insulation manufacturer for
intended use and compatibility with roofing.

Fasteners: Factory-coated steel fasteners and metal or plastic plates complying with
corrosion-resistance provisions in FM Global 4470, designed for fastening roof
insulation to substrate, and acceptable to roofing system manufacturer.

Insulation Adhesive: Insulation manufacturer's recommended adhesive formulated to
attach roof insulation to substrate or to another insulation layer as follows:

1.  Modified asphaltic, asbestos-free, cold-applied adhesive.

2. Bead-applied, low-rise, one-component or multicomponent urethane adhesive.
3. Full-spread spray-applied, low-rise, two-component urethane adhesive.
ASPHALT MATERIALS

Roofing Asphalt: ASTM D 312, Type III or Type IV.

Asphalt Primer: ASTM D 41/D 41M.

WALKWAYS

Flexible Walkways: Factory-formed, nonporous, heavy-duty, solid-rubber, slip-
resisting, surface-textured walkway pads or rolls, approximately 3/16 inch (5 mm) thick
and acceptable to roofing system manufacturer.

PART 3 - EXECUTION

3.1

A.

EXAMINATION

Examine substrates, areas, and conditions, with Installer present, for compliance with
requirements and other conditions affecting performance of the Work:

1. Verify that roof openings and penetrations are in place, curbs are set and braced,
and roof-drain bodies are securely clamped in place.

2. Verify that wood blocking, curbs, and nailers are securely anchored to roof deck
at penetrations and terminations and that nailers match thicknesses of insulation.

3. Verify that minimum concrete drying period recommended by roofing system
manufacturer has passed.

4.  Verify that concrete substrate is visibly dry and free of moisture. Test for capillary
moisture by plastic sheet method according to ASTM D 4263.

5. Verify that concrete-curing compounds that will impair adhesion of roofing
components to roof deck have been removed.
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3.3

3.4

Proceed with installation only after unsatisfactory conditions have been corrected.

PREPARATION

Clean substrate of dust, debris, moisture, and other substances detrimental to roofing
installation according to roofing system manufacturer's written instructions. Remove
sharp projections.

Prevent materials from entering and clogging roof drains and conductors and from
spilling or migrating onto surfaces of other construction. Remove roof-drain plugs when
no work is taking place or when rain is forecast.

ROOFING INSTALLATION, GENERAL

Install roofing system according to roofing system manufacturer's written instructions.

Complete terminations and base flashings and provide temporary seals to prevent water
from entering completed sections of roofing system at the end of the workday or when
rain is forecast. Remove and discard temporary seals before beginning work on
adjoining roofing.

INSULATION INSTALLATION

Coordinate installing roofing system components so insulation is not exposed to
precipitation or left exposed at the end of the workday.

Comply with roofing system and insulation manufacturer's written instructions for
installing roof insulation.

Retain first paragraph below if tapered insulation is required.

C.

D.

Install tapered insulation, where required, under area of roofing to conform to slopes
indicated.

Install insulation under area of roofing to achieve required thickness. Where overall
insulation thickness is 2.7 inches (68 mm) or greater, install two or more layers with
joints of each succeeding layer staggered from joints of previous layer a minimum of 6
inches (150 mm) in each direction.

Trim surface of insulation where necessary at roof drains so completed surface is flush
and does not restrict flow of water.

Install insulation with long joints of insulation in a continuous straight line with end
joints staggered between rows, abutting edges and ends between boards. Fill gaps
exceeding 1/4 inch (6 mm) with insulation.
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3.5

3.6

I. Cut and fit insulation within 1/4 inch (6 mm) of nailers, projections, and
penetrations.

Adhered Insulation: Install each layer of insulation and adhere to substrate as follows:

1. Prime surface of concrete deck with asphalt primer at rate of 3/4 gal./100 sq. ft.
(0.3 L/sq. m), and allow primer to dry.

2. Set each layer of insulation in a solid mopping of hot roofing asphalt, applied
within plus or minus 25 deg F (14 deg C) of equiviscous temperature.

3. Set each layer of insulation in ribbons of bead-applied insulation adhesive, firmly
pressing and maintaining insulation in place.

4.  Set each layer of insulation in a uniform coverage of full-spread insulation
adhesive, firmly pressing and maintaining insulation in place.

ADHERED MEMBRANE ROOFING INSTALLATION

Adhere roofing over area to receive roofing according to membrane roofing system
manufacturer's written instructions. Unroll membrane roofing and allow to relax before
installing.

Accurately align roofing, and maintain uniform side and end laps of minimum
dimensions required by manufacturer. Stagger end laps.

Apply roofing with side laps shingled with slope of roof deck where possible.

Adhesive Seam Installation: Clean both faces of splice areas, apply splicing cement, and
firmly roll side and end laps of overlapping roofing according to manufacturer's written
instructions to ensure a watertight seam installation. Apply lap sealant and seal exposed
edges of roofing terminations.

1.  Apply a continuous bead of in-seam sealant before closing splice if required by
roofing system manufacturer.

Tape Seam Installation: Clean and prime both faces of splice areas, apply splice tape,
and firmly roll side and end laps of overlapping roofing according to manufacturer's
written instructions to ensure a watertight seam installation. Apply lap sealant and seal
exposed edges of roofing terminations.

Repair tears, voids, and lapped seams in roofing that do not comply with requirements.

Spread sealant or mastic bed over deck-drain flange at roof drains, and securely seal
membrane roofing in place with clamping ring.

BASE FLASHING INSTALLATION

Install sheet flashings and preformed flashing accessories, and adhere to substrates
according to roofing system manufacturer's written instructions.
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B.  Apply bonding adhesive to substrate and underside of sheet flashing at required rate,
and allow to partially dry. Do not apply to seam area of flashing.

C.  Flash penetrations and field-formed inside and outside corners with cured or uncured
sheet flashing.

D. Clean splice areas, apply splicing cement, and firmly roll side and end laps of
overlapping sheets to ensure a watertight seam installation. Apply lap sealant and seal
exposed edges of sheet flashing terminations.

E.  Terminate and seal top of sheet flashings and mechanically anchor to substrate through
termination bars.

3.7 WALKWAY INSTALLATION

A. Flexible Walkways: Install walkway products in locations indicated. Adhere walkway
products to substrate with compatible adhesive according to roofing system
manufacturer's written instructions.

3.8 PROTECTING AND CLEANING

A. Protect membrane roofing system from damage and wear during remainder of
construction period. When remaining construction does not affect or endanger roofing,
inspect roofing for deterioration and damage, describing its nature and extent in a
written report, with copies to Architect and Owner.

B.  Correct deficiencies in or remove membrane roofing system that does not comply with
requirements, repair substrates, and repair or reinstall membrane roofing system to a
condition free of damage and deterioration at time of Substantial Completion and
according to warranty requirements.

C. Clean overspray and spillage from adjacent construction using cleaning agents and
procedures recommended by manufacturer of affected construction.

END OF SECTION 075323
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SECTION 076200 - SHEET METAL FLASHING AND TRIM

PART 1 - GENERAL

1.1

A.

1.2

1.3

1.4

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. Coping

Related Requirements:

I.  Section 061053 "Miscellaneous Rough Carpentry" for wood nailers, curbs, and
blocking.

COORDINATION

Coordinate sheet metal flashing and trim layout and seams with sizes and locations of
penetrations to be flashed, and joints and seams in adjacent materials.

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

ACTION SUBMITTALS

Product Data: For each type of product.

1. Include construction details, material descriptions, dimensions of individual
components and profiles, and finishes for each manufactured product and
accessory.

Shop Drawings: For sheet metal flashing and trim.

1. Include plans, elevations, sections, and attachment details.
Detail fabrication and installation layouts, expansion-joint locations, and keyed
details. Distinguish between shop- and field-assembled work.

3. Include identification of material, thickness, weight, and finish for each item and
location in Project.

4.  Include details for forming, including profiles, shapes, seams, and dimensions.
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5. Include details for joining, supporting, and securing, including layout and spacing
of fasteners, cleats, clips, and other attachments. Include pattern of seams.

6.  Include details of termination points and assemblies.

7. Include details of roof-penetration flashing.

8.  Include details of connections to adjoining work.

C. Samples for Initial Selection: For each type of sheet metal and accessory indicated with
factory-applied finishes.

D. Samples for Verification: For each type of exposed finish.

1. Sheet Metal Flashing: 12 inches (300 mm) long by actual width of unit, including
finished seam and in required profile. Include fasteners, cleats, clips, closures, and
other attachments.

1.5 INFORMATIONAL SUBMITTALS
A.  Qualification Data: For fabricator.

Product Test Reports: For each product, for tests performed by a qualified testing
agency.

C.  Sample Warranty: For special warranty.

1.6 CLOSEOUT SUBMITTALS

A. Maintenance Data: For sheet metal flashing and trim, and its accessories, to include in
maintenance manuals.

1.7 QUALITY ASSURANCE

A.  Fabricator Qualifications: Employs skilled workers who custom fabricate sheet metal
flashing and trim similar to that required for this Project and whose products have a
record of successful in-service performance.

1.8 DELIVERY, STORAGE, AND HANDLING

A. Do not store sheet metal flashing and trim materials in contact with other materials that
might cause staining, denting, or other surface damage. Store sheet metal flashing and
trim materials away from uncured concrete and masonry.

B.  Protect strippable protective covering on sheet metal flashing and trim from exposure to
sunlight and high humidity, except to extent necessary for period of sheet metal flashing
and trim installation.
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1.9

WARRANTY

Special Warranty on Finishes: Manufacturer agrees to repair finish or replace sheet
metal flashing and trim that shows evidence of deterioration of factory-applied finishes
within specified warranty period.

1.  Exposed Panel Finish: Deterioration includes, but is not limited to, the following:

a. Color fading more than 5 Hunter units when tested according to ASTM D

2244,

b.  Chalking in excess of a No. 8 rating when tested according to ASTM D
4214.

c. Cracking, checking, peeling, or failure of paint to adhere to bare metal.

2. Finish Warranty Period: 20 years from date of Substantial Completion.

PART 2 - PRODUCTS

2.1

2.2

A.

PERFORMANCE REQUIREMENTS

General: Sheet metal flashing and trim assemblies shall withstand wind loads, structural
movement, thermally induced movement, and exposure to weather without failure due
to defective manufacture, fabrication, installation, or other defects in construction.
Completed sheet metal flashing and trim shall not rattle, leak, or loosen, and shall
remain watertight.

Sheet Metal Standard for Flashing and Trim: Comply with NRCA's "The NRCA
Roofing Manual" and SMACNA's "Architectural Sheet Metal Manual" requirements for
dimensions and profiles shown unless more stringent requirements are indicated.

Thermal Movements: Allow for thermal movements from ambient and surface
temperature changes to prevent buckling, opening of joints, overstressing of
components, failure of joint sealants, failure of connections, and other detrimental
effects. Base calculations on surface temperatures of materials due to both solar heat
gain and nighttime-sky heat loss.

1.  Temperature Change: 120 deg F (67 deg C), ambient; 180 deg F (100 deg C),
material surfaces.

SHEET METALS

General: Protect mechanical and other finishes on exposed surfaces from damage by
applying strippable, temporary protective film before shipping.

Aluminum Sheet: ASTM B 209 (ASTM B 209M), alloy as standard with manufacturer
for finish required, with temper as required to suit forming operations and performance
required; with smooth, flat surface.
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1.  Exposed Coil-Coated Finish:

a.  Three-Coat Fluoropolymer: AAMA 620. Fluoropolymer finish containing
not less than 70 percent PVDF resin by weight in both color coat and clear
topcoat. Prepare, pretreat, and apply coating to exposed metal surfaces to
comply with coating and resin manufacturers' written instructions.

2. Color: As selected by Architect from manufacturer's full range.

3. Concealed Finish: Pretreat with manufacturer's standard white or light-colored
acrylic or polyester backer finish, consisting of prime coat and wash coat with
minimum total dry film thickness of 0.5 mil (0.013 mm).

Stainless-Steel Sheet: ASTM A 240/A 240M or ASTM A 666, Type 304, dead soft,
fully annealed; with smooth, flat surface.

1. Finish: 2D (dull, cold rolled).

Metallic-Coated Steel Sheet: Provide zinc-coated (galvanized) steel sheet according to
ASTM A 653/A 653M, G90 (Z275) coating designation; prepainted by coil-coating
process to comply with ASTM A 755/A 755M.

1. Surface: Smooth, flat.
Exposed Coil-Coated Finish:

a.  Three-Coat Fluoropolymer: AAMA 621. Fluoropolymer finish containing
not less than 70 percent PVDF resin by weight in both color coat and clear
topcoat. Prepare, pretreat, and apply coating to exposed metal surfaces to
comply with coating and resin manufacturers' written instructions.

(98]

Color: As selected by Architect from manufacturer's full range.

4.  Concealed Finish: Pretreat with manufacturer's standard white or light-colored
acrylic or polyester backer finish, consisting of prime coat and wash coat with
minimum total dry film thickness of 0.5 mil (0.013 mm).

MISCELLANEOUS MATERIALS

General: Provide materials and types of fasteners, solder, protective coatings, sealants,
and other miscellaneous items as required for complete sheet metal flashing and trim
installation and as recommended by manufacturer of primary sheet metal or
manufactured item unless otherwise indicated.

Fasteners: Wood screws, annular threaded nails, self-tapping screws, self-locking rivets
and bolts, and other suitable fasteners designed to withstand design loads and
recommended by manufacturer of primary sheet metal or manufactured item.

1.  General: Blind fasteners or self-drilling screws, gasketed, with hex-washer head.
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a.  Exposed Fasteners: Heads matching color of sheet metal using plastic caps
or factory-applied coating. Provide metal-backed EPDM or PVC sealing
washers under heads of exposed fasteners bearing on weather side of metal.

b.  Blind Fasteners: High-strength aluminum or stainless-steel rivets suitable
for metal being fastened.

2. Fasteners for Aluminum Sheet: Aluminum or Series 300 stainless steel.

Fasteners for Stainless-Steel Sheet: Series 300 stainless steel.

4.  Fasteners for Zinc-Coated (Galvanized) Steel Sheet: Series 300 stainless steel or
hot-dip galvanized steel according to ASTM A 153/A 153M or ASTM F 2329.

(98]

Solder:

1.  For Stainless Steel: ASTM B 32, Grade Sn60, with acid flux of type
recommended by stainless-steel sheet manufacturer.

2. For Zinc-Coated (Galvanized) Steel: ASTM B 32, Grade Sn50, 50 percent tin and
50 percent lead or Grade Sn60, 60 percent tin and 40 percent lead.

Sealant Tape: Pressure-sensitive, 100 percent solids, polyisobutylene compound sealant
tape with release-paper backing. Provide permanently elastic, nonsag, nontoxic,
nonstaining tape 1/2 inch (13 mm) wide and 1/8 inch (3 mm) thick.

Elastomeric Sealant: ASTM C 920, elastomeric polyurethane or silicone polymer
sealant; of type, grade, class, and use classifications required to seal joints in sheet
metal flashing and trim and remain watertight.

Butyl Sealant: ASTM C 1311, single-component, solvent-release butyl rubber sealant;
polyisobutylene plasticized; heavy bodied for hooked-type expansion joints with limited
movement.

Epoxy Seam Sealer: Two-part, noncorrosive, aluminum seam-cementing compound,
recommended by aluminum manufacturer for exterior nonmoving joints, including
riveted joints.

Bituminous Coating: Cold-applied asphalt emulsion according to ASTM D 1187.
Asphalt Roofing Cement: ASTM D 4586, asbestos free, of consistency required for
application.

FABRICATION, GENERAL

General: Custom fabricate sheet metal flashing and trim to comply with details shown
and recommendations in cited sheet metal standard that apply to design, dimensions,
geometry, metal thickness, and other characteristics of item required. Fabricate sheet
metal flashing and trim in shop to greatest extent possible.
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2.5

1.  Fabricate sheet metal flashing and trim in thickness or weight needed to comply
with performance requirements, but not less than that specified for each
application and metal.

2. Obtain field measurements for accurate fit before shop fabrication.

3. Form sheet metal flashing and trim to fit substrates without excessive oil canning,
buckling, and tool marks; true to line, levels, and slopes; and with exposed edges
folded back to form hems.

4.  Conceal fasteners and expansion provisions where possible. Do not use exposed
fasteners on faces exposed to view.

Fabrication Tolerances: Fabricate sheet metal flashing and trim that is capable of
installation to a tolerance of 1/4 inch in 20 feet (6 mm in 6 m) on slope and location
lines indicated on Drawings and within 1/8-inch (3-mm) offset of adjoining faces and of
alignment of matching profiles.

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

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

Fabricate cleats and attachment devices from same material as accessory being
anchored or from compatible, noncorrosive metal.

Seams: Fabricate nonmoving seams with flat-lock seams. Form seams and seal with
elastomeric sealant unless otherwise recommended by sealant manufacturer for
intended use. Rivet joints where necessary for strength.

Seams for Aluminum: Fabricate nonmoving seams with flat-lock seams. Form seams
and seal with epoxy seam sealer. Rivet joints where necessary for strength.

Do not use graphite pencils to mark metal surfaces.

LOW-SLOPE ROOF SHEET METAL FABRICATIONS
Roof-Penetration Flashing: Fabricate from the following materials:

1. Stainless Steel: 0.019 inch (0.48 mm) thick.
2. Galvanized Steel: 0.028 inch (0.71 mm) thick.
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PART 3 - EXECUTION

3.1

3.2

EXAMINATION

Examine substrates, areas, and conditions, with Installer present, for compliance with
requirements for installation tolerances, substrate, and other conditions affecting
performance of the Work.

1.  Verify compliance with requirements for installation tolerances of substrates.
Verify that substrate is sound, dry, smooth, clean, sloped for drainage, and
securely anchored.

3. Verify that air- or water-resistant barriers have been installed over sheathing or
backing substrate to prevent air infiltration or water penetration.

Proceed with installation only after unsatisfactory conditions have been corrected.

INSTALLATION, GENERAL

General: Anchor sheet metal flashing and trim and other components of the Work
securely in place, with provisions for thermal and structural movement. Use fasteners,
protective coatings, separators, sealants, and other miscellaneous items as required to
complete sheet metal flashing and trim system.

1.  Install sheet metal flashing and trim true to line, levels, and slopes. Provide
uniform, neat seams with minimum exposure of solder, welds, and sealant.

2. Install sheet metal flashing and trim to fit substrates and to result in watertight
performance. Verify shapes and dimensions of surfaces to be covered before
fabricating sheet metal.

3. Install exposed sheet metal flashing and trim with limited oil canning, and free of
buckling and tool marks.

4.  Torch cutting of sheet metal flashing and trim is not permitted.

5. Do not use graphite pencils to mark metal surfaces.

Metal Protection: Where dissimilar metals contact each other, or where metal contacts
pressure-treated wood or other corrosive substrates, protect against galvanic action or
corrosion by painting contact surfaces with bituminous coating or by other permanent
separation as recommended by sheet metal manufacturer or cited sheet metal standard.

1. Coat concealed side of uncoated-aluminum and stainless-steel sheet metal
flashing and trim with bituminous coating where flashing and trim contact wood,
ferrous metal, or cementitious construction.

Fasteners: Use fastener sizes that penetrate wood blocking or sheathing not less than 1-
1/4 inches (32 mm) for nails and not less than 3/4 inch (19 mm) for wood screws.
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Conceal fasteners and expansion provisions where possible in exposed work and locate
to minimize possibility of leakage. Cover and seal fasteners and anchors as required for
a tight installation.

Seal joints as required for watertight construction.

1.  Use sealant-filled joints unless otherwise indicated. Embed hooked flanges of
joint members not less than 1 inch (25 mm) into sealant. Form joints to
completely conceal sealant. When ambient temperature at time of installation is
between 40 and 70 deg F (4 and 21 deg C), set joint members for 50 percent
movement each way. Adjust setting proportionately for installation at higher
ambient temperatures. Do not install sealant-type joints at temperatures below 40
deg F (4 deg C).

2. Prepare joints and apply sealants to comply with requirements in Section 079200
"Joint Sealants."

Soldered Joints: Clean surfaces to be soldered, removing oils and foreign matter. Pre-tin
edges of sheets with solder to width of 1-1/2 inches (38 mm); however, reduce pre-
tinning where pre-tinned surface would show in completed Work.

1. Do not solder aluminum sheet.

. Do not use torches for soldering.

3.  Heat surfaces to receive solder, and flow solder into joint. Fill joint completely.
Completely remove flux and spatter from exposed surfaces.

4.  Stainless-Steel Soldering: Tin edges of uncoated sheets, using solder for stainless
steel and acid flux. Promptly remove acid flux residue from metal after tinning
and soldering. Comply with solder manufacturer's recommended methods for
cleaning and neutralization.

Rivets: Rivet joints in uncoated aluminum where necessary for strength.

1.  Anchor scupper closure trim flange to exterior wall and solder or seal with
elastomeric sealant to scupper.

2. Loosely lock front edge of scupper with conductor head.

3. Solder or seal with elastomeric sealant exterior wall scupper flanges into back of
conductor head.

ROOF FLASHING INSTALLATION

Roof-Penetration Flashing: Coordinate installation of roof-penetration flashing with
installation of roofing and other items penetrating roof. Seal with elastomeric or butyl
sealant and clamp flashing to pipes that penetrate roof.
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3.5

ERECTION TOLERANCES

Installation Tolerances: Shim and align sheet metal flashing and trim within installed
tolerance of 1/4 inch in 20 feet (6 mm in 6 m) on slope and location lines indicated on
Drawings and within 1/8-inch (3-mm) offset of adjoining faces and of alignment of
matching profiles.

Installation Tolerances: Shim and align sheet metal flashing and trim within installed
tolerances specified in MCA's "Guide Specification for Residential Metal Roofing."

CLEANING AND PROTECTION

Clean exposed metal surfaces of substances that interfere with uniform oxidation and
weathering.

Clean off excess sealants.

Remove temporary protective coverings and strippable films as sheet metal flashing and
trim are installed unless otherwise indicated in manufacturer's written installation
instructions. On completion of sheet metal flashing and trim installation, remove unused
materials and clean finished surfaces as recommended by sheet metal flashing and trim
manufacturer. Maintain sheet metal flashing and trim in clean condition during
construction.

Replace sheet metal flashing and trim that have been damaged or that have deteriorated
beyond successful repair by finish touchup or similar minor repair procedures.

END OF SECTION 076200
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SECTION 079200 - JOINT SEALANTS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

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

1.2 SUMMARY

A.  This Section includes joint sealants for the following locations:

1. Exterior joints in vertical surfaces and non-traffic horizontal surfaces as indicated
below:

a.  Control and expansion joints in unit masonry.

b.  Perimeter joints between materials listed above and frames of doors and
windows.

c. Other joints as indicated.

2. Interior joints in vertical surfaces and horizontal nontraffic surfaces as indicated

below:

a.  Control and expansion joints on exposed interior surfaces of exterior walls.
Perimeter joints of exterior openings where indicated.

c.  Vertical control joints on exposed surfaces of interior unit masonry and

concrete walls and partitions.

d.  Perimeter joints between interior wall surfaces and frames of interior doors,
windows, and elevator entrances.

e.  Perimeter joints of toilet fixtures.

f. Other joints as indicated.

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

1.3 SYSTEM PERFORMANCE REQUIREMENTS

A.  Provide elastomeric joint sealants that have been produced and installed to establish and to
maintain watertight and airtight continuous seals without causing staining or deterioration
of joint substrates.

1.4 SUBMITTALS

A.  General: Submit the following in accordance with Conditions of Contract and Division 1
Specification Sections.
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B.  Product data from manufacturers for each joint sealant product required.

1.  Certification by joint sealant manufacturer that sealants plus the primers and cleaners
required for sealant installation comply with local regulations controlling use of
volatile organic compounds.

C.  Samples for initial selection purposes in form of manufacturer's standard bead samples,
consisting of strips of actual products showing full range of colors available, for each
product exposed to view.

D.  Samples for verification purposes of each type and color of joint sealant required. Install
joint sealant samples in 1/2-inch (13-mm) wide joints formed between two 6-inch (150-
mm) long strips of material matching the appearance of exposed surfaces adjacent to joint
sealants.

E.  Certificates from manufacturers of joint sealants attesting that their products comply with
specification requirements and are suitable for the use indicated.

F.  Product test reports for each type of joint sealants indicated, evidencing compliance with
requirements specified.

G.  Preconstruction field test reports indicating which products and joint preparation methods
demonstrate acceptable adhesion to joint substrates.

1.5 QUALITY ASSURANCE

A. Installer Qualifications: Engage an experienced Installer who has completed joint sealant
applications similar in material, design, and extent to that indicated for Project that have
resulted in construction with a record of successful in-service performance.

B.  Pre-Installation Conference: Conduct conference at Project site to comply with
requirements of the Division 1 Section covering this activity.

1.6 DELIVERY, STORAGE, AND HANDLING

A.  Deliver materials to Project site in original unopened containers or bundles with labels
indicating manufacturer, product name and designation, color, expiration period for use,
pot life, curing time, and mixing instructions for multicomponent materials.

B.  Store and handle materials in compliance with manufacturer's recommendations to prevent
their deterioration or damage due to moisture, high or low temperatures, contaminants, or
other causes.

1.7 PROJECT CONDITIONS

A.  Environmental Conditions: Do not proceed with installation of joint sealants under the
following conditions:

1. When ambient and substrate temperature conditions are outside the limits permitted
by joint sealant manufacturer.
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1.8

2. When ambient and substrate temperature conditions are outside the limits permitted
by joint sealant manufacturer or below 40 deg F (4 deg C).
3. When joint substrates are wet.

Joint Width Conditions: Do not proceed with installation of joint sealants where joint
widths are less than allowed by joint sealant manufacturer for application indicated.

Joint Substrate Conditions: Do not proceed with installation of joint sealants until
contaminants capable of interfering with their adhesion are removed from joint substrates.

SEQUENCING AND SCHEDULING

Sequence installation of joint sealants to occur not less than 21 nor more than 30 days after
completion of waterproofing, unless otherwise indicated.

PART 2 - PRODUCTS

2.1

A.

2.2

23

MATERIALS, GENERAL

Compatibility: Provide joint sealants, joint fillers, and other related materials that are
compatible with one another and with joint substrates under conditions of service and
application, as demonstrated by sealant manufacturer based on testing and field experience.

Colors: Provide color of exposed joint sealants to comply with the following:

1. Provide selections made by Architect from manufacturer's full range of standard
colors for products of type indicated.

ELASTOMERIC JOINT SEALANTS

Elastomeric Sealant Standard: Provide manufacturer's standard chemically curing
elastomeric sealants that comply with ASTM C 920 and other requirements indicated on
each Elastomeric Joint Sealant Data Sheet at end of this Section, including those
requirements referencing ASTM C 920 classifications for Type, Grade, Class, and Uses.

Products: Subject to compliance with requirements, provide one of the products specified
in each Elastomeric Joint Sealant Data Sheet.

LATEX JOINT SEALANTS

General: Provide manufacturer's standard one-part, nonsag, mildew-resistant, paintable
latex sealant of formulation indicated that is recommended for exposed applications on
interior and protected exterior locations and that accommodates indicated percentage
change in joint width existing at time of installation without failing either adhesively or
cohesively.
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2.5

Acrylic-Emulsion Sealant:  Provide product complying with ASTM C 834 that
accommodates joint movement of not more than 5 percent in both extension and
compression for a total of 10 percent.

Products: Subject to compliance with requirements, provide one of the following:
1. Acrylic-Emulsion Sealant:

a. "AC-20," Pecora Corp.
b. "Sonolac," Sonneborn Building Products Div., ChemRex, Inc.
c. "Tremco Acrylic Latex 834," Tremco, Inc.

ACOUSTICAL JOINT SEALANTS

Acoustical Sealant: Manufacturer's standard nonsag, paintable, nonstaining latex sealant
complying with ASTM C 834 and the following requirements:

1. Productis effective in reducing airborne sound transmission through perimeter joints
and openings in building construction as demonstrated by testing representative
assemblies per ASTM E 90.

Acoustical Sealant for Concealed Joints: Manufacturer's standard, nondrying,
nonhardening, nonskinning, nonstaining, gunnable, synthetic rubber sealant recommended
for sealing interior concealed joints to reduce transmission of airborne sound.

Products: Subject to compliance with requirements, provide one of the following:
1. Acoustical Sealant:

a. "SHEETROCK Acoustical Sealant," United States Gypsum Co.
b.  "AC-20 FTR Acoustical and Insulation Sealant," Pecora Corp.

2. Acoustical Sealant for Concealed Joints:

a. "BA-98," Pecora Corp.
b. "Tremco Acoustical Sealant," Tremco, Inc.

PREFORMED FOAM SEALANTS

Preformed Foam Sealants: Manufacturer's standard preformed, precompressed,
impregnated open-cell foam sealant manufactured from high-density urethane foam
impregnated with a nondrying, water repellent agent; factory-produced in precompressed
sizes and in roll or stick form to fit joint widths indicated and to develop a watertight and
airtight seal when compressed to the degree specified by manufacturer; and complying with
the following requirements:

1. Properties: Permanently elastic, mildew-resistant, nonmigratory, nonstaining, and
compatible with joint substrates and other joint sealants.
2.  Impregnating Agent: Manufacturer's standard.
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2.7

[98)

Density: Manufacturer's standard.
Backing: None.
5. Products: Subject to compliance with requirements, provide one of the following:

b

a. "Emseal," Emseal Corp.
b. "Wil-Seal 150," Wil-Seal Construction Foams Div., Illbruck.

JOINT SEALANT BACKING

General: Provide sealant backings of material and type that are nonstaining; are compatible
with joint substrates, sealants, primers and other joint fillers; and are approved for
applications indicated by sealant manufacturer based on field experience and laboratory
testing.

Plastic Foam Joint Fillers: Preformed, compressible, resilient, nonstaining, nonwaxing,
nonextruding strips of flexible plastic foam of material indicated below and of size, shape,
and density to control sealant depth and otherwise contribute to producing optimum sealant
performance:

1.  Closed-cell polyethylene foam, nonabsorbent to liquid water and gas, nonoutgassing
in unruptured state.

2. Proprietary, reticulated, closed-cell polymeric foam, nonoutgassing, with a density of
2.5 pct (40 kg/cu. m) and tensile strength of 35 psi (240 kPa) per ASTM D 1623, and
with water absorption less than 0.02 g/cc per ASTM C 1083.

3. Any material indicated above.

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

MISCELLANEOUS MATERIALS

Primer: Material recommended by joint sealant manufacturer where required for adhesion
of sealant to joint substrates indicated, as determined from preconstruction joint sealant-
substrate tests and field tests.

Cleaners for Nonporous Surfaces: Chemical cleaners acceptable to manufacturers of
sealants and sealant backing materials, free of oily residues or other substances capable of
staining or harming in any way joint substrates and adjacent nonporous surfaces, and
formulated to promote optimum adhesion of sealants with joint substrates.

Masking Tape: Nonstaining, nonabsorbent material compatible with joint sealants and
surfaces adjacent to joints.
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PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine joints indicated to receive joint sealants, with Installer present, for compliance
with requirements for joint configuration, installation tolerances, and other conditions
affecting joint sealant performance. Do not proceed with installation of joint sealants until
unsatisfactory conditions have been corrected.

3.2 PREPARATION

A.  Surface Cleaning of Joints: Clean out joints immediately before installing joint sealants to
comply with recommendations of joint sealant manufacturer and the following
requirements:

1. Remove all foreign material from joint substrates that could interfere with adhesion
of joint sealant, including dust, paints (except for permanent, protective coatings
tested and approved for sealant adhesion and compatibility by sealant manufacturer),
old joint sealants, oil, grease, waterproofing, water repellents, water, surface dirt, and
frost.

2. Clean concrete, masonry, unglazed surfaces of ceramic tile, and similar porous joint

substrate surfaces by brushing, grinding, blast cleaning, mechanical abrading, or a

combination of these methods to produce a clean, sound substrate capable of

developing optimum bond with joint sealants. Remove loose particles remaining
from above cleaning operations by vacuuming or blowing out joints with oil-free
compressed air.

Remove laitance and form release agents from concrete.

4.  Clean metal, glass, porcelain enamel, glazed surfaces of ceramic tile, and other
nonporous surfaces with chemical cleaners or other means that do not stain, harm
substrates, or leave residues capable of interfering with adhesion of joint sealants.

[98)

B. Joint Priming: Prime joint substrates where indicated or where recommended by joint
sealant manufacturer based on preconstruction joint sealant-substrate tests or prior
experience. Apply primer to comply with joint sealant manufacturer's recommendations.
Confine primers to areas of joint sealant bond; do not allow spillage or migration onto
adjoining surfaces.

C. Masking Tape: Use masking tape where required to prevent contact of sealant with
adjoining surfaces that otherwise would be permanently stained or damaged by such
contact or by cleaning methods required to remove sealant smears. Remove tape
immediately after tooling without disturbing joint seal.

33 INSTALLATION OF JOINT SEALANTS
A. General: Comply with joint sealant manufacturer's printed installation instructions

applicable to products and applications indicated, except where more stringent
requirements apply.
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B.  Sealant Installation Standard: Comply with recommendations of ASTM C 1193 for use of
joint sealants as applicable to materials, applications, and conditions indicated.

C.  Acoustical Sealant Application Standard: Comply with recommendations of ASTM C 919
for use of joint sealants in acoustical applications as applicable to materials, applications,
and conditions indicated.

D. Installation of Sealant Backings: Install sealant backings to comply with the following
requirements:

1.  Install joint fillers of type indicated to provide support of sealants during application
and at position required to produce the cross-sectional shapes and depths of installed
sealants relative to joint widths that allow optimum sealant movement capability.

a Do not leave gaps between ends of joint fillers.

b. Do not stretch, twist, puncture, or tear joint fillers.

c. Remove absorbent joint fillers that have become wet prior to sealant
application and replace with dry material.

E. Installation of Sealants: Install sealants by proven techniques that result in sealants directly
contacting and fully wetting joint substrates, completely filling recesses provided for each
joint configuration, and providing uniform, cross-sectional shapes and depths relative to
joint widths that allow optimum sealant movement capability. Install sealants at the same
time sealant backings are installed.

F.  Tooling of Nonsag Sealants: Immediately after sealant application and prior to time
skinning or curing begins, tool sealants to form smooth, uniform beads of configuration
indicated, to eliminate air pockets, and to ensure contact and adhesion of sealant with sides
of joint. Remove excess sealants from surfaces adjacent to joint. Do not use tooling agents
that discolor sealants or adjacent surfaces or are not approved by sealant manufacturer.

1.  Provide concave joint configuration per Figure 5A in ASTM C 1193, unless
otherwise indicated.

2. Provide recessed joint configuration, per Figure 5C in ASTM C 1193, of recess depth
and at locations indicated.

G. Installation of Preformed Foam Sealants: Install each length of sealant immediately after
removing protective wrapping, taking care not to pull or stretch material, and to comply
with sealant manufacturer's directions for installation methods, materials, and tools that
produce seal continuity at ends, turns, and intersections of joints. For applications at low
ambient temperatures where expansion of sealant requires acceleration to produce seal,
apply heat to sealant in conformance with sealant manufacturer's recommendations.

34 CLEANING
A. Clean off excess sealants or sealant smears adjacent to joints as work progresses by

methods and with cleaning materials approved by manufacturers of joint sealants and of
products in which joints occur.
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3.5 PROTECTION

A. Protect joint sealants during and after curing period from contact with contaminating
substances or from damage resulting from construction operations or other causes so that
they are without deterioration or damage at time of Substantial Completion. If, despite
such protection, damage or deterioration occurs, cut out and remove damaged or
deteriorated joint sealants immediately so that and installations with repaired areas are
indistinguishable from original work.

END OF SECTION 079200
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SECTION 081149 - STEEL DOORS AND FRAMES

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

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

1.2 SUMMARY
A.  This Section includes the following:

1. Steel doors.
2. Steel door frames.

B. Related Sections include the following:

1.  Division 4 Section "Unit Masonry " for installing anchors and grouting frames in
masonry construction.

1.3 SUBMITTALS

A.  Product Data: For each type of door and frame indicated, include door designation,
type, level and model, material description, core description, construction details, label
compliance, sound and fire-resistance ratings, and finishes.

B.  Shop Drawings: Show the following:

Elevations of each door design.

Details of doors including vertical and horizontal edge details.

Frame details for each frame type including dimensioned profiles.

Details and locations of reinforcement and preparations for hardware.

Details of each different wall opening condition.

Details of anchorages, accessories, joints, and connections.

Coordination of glazing frames and stops with glass and glazing requirements.

Nk =

C. Door Schedule: Use same reference designations indicated on Drawings in preparing
schedule for doors and frames.

1.4 QUALITY ASSURANCE

A.  Steel Door and Frame Standard: Comply with ANSI A 250.8, unless more stringent
requirements are indicated.

1.5 DELIVERY, STORAGE, AND HANDLING
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Deliver doors and frames cardboard-wrapped or crated to provide protection during
transit and job storage. Provide additional protection to prevent damage to finish of
factory-finished doors and frames.

Inspect doors and frames on delivery for damage, and notify shipper and supplier if
damage is found. Minor damages may be repaired provided refinished items match new
work and are acceptable to Architect. Remove and replace damaged items that cannot
be repaired as directed.

Store doors and frames at building site under cover. Place units on minimum 4-inch-
high wood blocking. Avoid using nonvented plastic or canvas shelters that could create
a humidity chamber. If door packaging becomes wet, remove cartons immediately.
Provide minimum 1/4-inch spaces between stacked doors to permit air circulation.

PART 2 - PRODUCTS

2.1

A.

2.2

23

MANUFACTURERS

Manufacturers: Subject to compliance with requirements, provide products by one of
the following:

1. Steel Doors and Frames:
a.  Amweld Building Products, Inc.
b.  Ceco Door Products; a United Dominion Company.
c. Fenestra
d.  Pioneer Industries Inc.
e.  Republic Builders Products.
f. Steelcraft; a division of Ingersoll-Rand.

MATERIALS

Hot-Rolled Steel Sheets: ASTM A 569/A 569M, Commercial Steel (CS), Type B; free
of scale, pitting, or surface defects; pickled and oiled.

Cold-Rolled Steel Sheets: ASTM A 366/A 366M, Commercial Steel (CS), or
ASTM A 620/A 620M, Drawing Steel (DS), Type B; stretcher-leveled standard of
flatness.

Metallic-Coated Steel Sheets: ASTM A 653/A 653M, Commercial Steel (CS), Type B,
with an A40 zinc-iron-alloy (galvannealed) coating; stretcher-leveled standard of
flatness.

DOORS

Steel Doors: Provide 1-3/4 inch (44-mm) thick doors of materials and ANSI/SDI 100
grades and models specified below, or as indicated on Drawings or schedules:
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24 FRAMES

A. General: Provide steel frames for doors, transoms, sidelights, borrowed lights, and
other openings that comply with ANSI A250.8 and with details indicated for type and
profile. Conceal fastenings, unless otherwise indicated.

B.  Provide metal frames for doors, transoms, sidelights, borrowed lights, and other
openings, according to ANSI/SDI 100, and of types and styles as shown on Drawings
and schedules. Conceal fastenings, unless otherwise indicated.

1.  Fabricate frames with mitered or coped and continuously welded corners.
2. Form interior and exterior frames from 16 gauge thick steel sheet.
3. Galvanized exterior frames.

C. Door Silencers: Except on weather-stripped frames, fabricate stops to receive three
silencers on strike jambs of single-door frames and two silencers on heads of double-
door frames.

D. Plaster Guards: Provide 0.016-inch- thick, steel sheet plaster guards or mortar boxes to
close off interior of openings; place at back of hardware cutouts where mortar or other
materials might obstruct hardware operation.

E.  Supports and Anchors: Fabricated from not less than 0.042-inch- thick, electrolytic
zinc-coated or metallic-coated steel sheet.

1. Wall Anchors in Masonry Construction: 0.177-inch- diameter, steel wire
complying with ASTM A 510 may be used in place of steel sheet.

F. Inserts, Bolts, and Fasteners: Manufacturer's standard units. Where zinc-coated items
are to be built into exterior walls, comply with ASTM A 153/A 153M, Class C or D as
applicable.

2.5 FABRICATION

A. General: Fabricate steel door and frame units to comply with ANSI A250.8 and to be
rigid, neat in appearance, and free from defects including warp and buckle. Where
practical, fit and assemble units in manufacturer's plant.

B.  Interior Door Faces: Fabricate exposed faces of doors and panels, including stiles and
rails of nonflush units from cold-rolled steel sheet.

C.  Core Construction: One of the following manufacturer's standard core materials that
produce a door complying with SDI standards:

1.  Resin-impregnated kraft/paper honeycomb, interior.
2. Polyurethane, exterior.

D. Clearances for Non-Fire-Rated Doors: Not more than 1/8 inch at jambs and heads,
except not more than 1/4 inch between pairs of doors. Not more than 3/4 inch at
bottom.
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2.6

Tolerances: Comply with SDI 117, "Manufacturing Tolerances for Standard Steel
Doors and Frames."

Fabricate concealed stiffeners, reinforcement, edge channels, louvers, and moldings
from either cold- or hot-rolled steel sheet.

Exposed Fasteners: Unless otherwise indicated, provide countersunk flat or oval heads
for exposed screws and bolts.

Thermal-Rated (Insulating) Assemblies: At exterior locations and elsewhere as shown
or scheduled, provide doors fabricated as thermal-insulating door and frame assemblies
and tested according to ASTM C 236 or ASTM C 976 on fully operable door
assemblies.

1. Unless otherwise indicated, provide thermal-rated assemblies with U-value of
[0.41 Btu/sq. ft. x h x deg F] or better.

Hardware Preparation: Prepare doors and frames to receive mortised and concealed
hardware according to final door hardware schedule and templates provided by
hardware supplier. Comply with applicable requirements in ANSI A250.6 and
ANSI A115 Series specifications for door and frame preparation for hardware.

1. For concealed overhead door closers, provide space, cutouts, reinforcement, and
provisions for fastening in top rail of doors or head of frames, as applicable.

Frame Construction: Fabricate frames to shape shown.

1. Fabricate frames with mitered or coped and continuously welded corners.
2. Provide welded frames with temporary spreader bars.

Reinforce doors and frames to receive surface-applied hardware. Drilling and tapping
for surface-applied hardware may be done at Project site.

Locate hardware as indicated on Shop Drawings or, if not indicated, according to
ANSI A250.8.

FINISHES

Factory Priming for Field-Painted Finish: Apply shop primer that complies with ANSI
A250.3 acceptance criteria, is compatible with finish paint systems indicated, and has
capability to provide a sound foundation for field-applied topcoats. Apply primer
immediately after surface preparation and pretreatment.

PART 3 - EXECUTION

3.1

A.

INSTALLATION

General: Install steel doors, frames, and accessories according to Shop Drawings,
manufacturer's data, and as specified.
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B.  Placing Frames: Comply with provisions in SDI 105, unless otherwise indicated. Set
frames accurately in position, plumbed, aligned, and braced securely until permanent
anchors are set. After wall construction is completed, remove temporary braces and
spreaders, leaving surfaces smooth and undamaged.

1.  Except for frames located in existing walls or partitions, place frames before
construction of enclosing walls and ceilings.

2. In masonry construction, provide at least three wall anchors per jamb; install
adjacent to hinge location on hinge jamb and at corresponding heights on strike
jamb. Acceptable anchors include masonry wire anchors and masonry T-shaped
anchors.

3.  In existing concrete or masonry construction, provide at least three completed
opening anchors per jamb; install adjacent to hinge location on hinge jamb and at
corresponding heights on strike jamb. Set frames and secure to adjacent
construction with bolts and masonry anchorage devices.

4.  In metal-stud partitions, provide at least three wall anchors per jamb; install
adjacent to hinge location on hinge jamb and at corresponding heights on strike
jamb. Attach wall anchors to studs with screws.

5. Install fire-rated frames according to NFPA 80.

C. Door Installation: Comply with ANSI A250.8. Fit hollow-metal doors accurately in
frames, within clearances specified in ANSI A250.8. Shim as necessary to comply with
SDI 122 and ANSI/DHI A115.1G.

3.2 ADJUSTING AND CLEANING

A.  Prime-Coat Touchup: Immediately after installation, sand smooth any rusted or
damaged areas of prime coat and apply touch up of compatible air-drying primer.

B.  Protection Removal: Immediately before final inspection, remove protective wrappings
from doors and frames.

END OF SECTION 081149
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SECTION 083323 - OVERHEAD COILING DOORS

PART 1 - GENERAL

1.1

A.

1.2

1.3

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.

Service doors.

Related Requirements:

1.

Section 055000 "Metal Fabrications" for miscellaneous steel supports.

ACTION SUBMITTALS

Product Data: For each type and size of overhead coiling door and accessory.

1.

2.

Include construction details, material descriptions, dimensions of individual
components, profiles for slats, and finishes.

Include rated capacities, operating characteristics, electrical characteristics, and
furnished accessories.

Shop Drawings: For each installation and for special components not dimensioned or
detailed in manufacturer's product data.

1.

4.

5.

Include plans, elevations, sections, and mounting details.

Include details of equipment assemblies, and indicate dimensions, required
clearances, method of field assembly, components, and location and size of each
field connection.

Include points of attachment and their corresponding static and dynamic loads
imposed on structure.

For exterior components, include details of provisions for assembly expansion
and contraction and for excluding and draining moisture to the exterior.

Include diagrams for power, signal, and control wiring.

Samples for Initial Selection: Manufacturer's finish charts showing full range of colors
and textures available for units with factory-applied finishes.

1.

Include similar Samples of accessories involving color selection.
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1.4

1.5

1.6

Samples for Verification: For each type of exposed finish on the following components,
in manufacturer's standard sizes:

1. Curtain slats.

INFORMATIONAL SUBMITTALS

Qualification Data: For Installer.

CLOSEOUT SUBMITTALS

Maintenance Data: For overhead coiling doors to include in maintenance manuals.

QUALITY ASSURANCE

Installer Qualifications: An entity that employs installers and supervisors who are
trained and approved by manufacturer for both installation and maintenance of units
required for this Project.

1.  Maintenance Proximity: Not more than two hours' normal travel time from
Installer's place of business to Project site.

Regulatory Requirements: Comply with applicable provisions in the U.S. Architectural
& Transportation Barriers Compliance Board's ADA-ABA Accessibility Guidelines.

PART 2 - PRODUCTS

2.1

A.

2.2

MANUFACTURERS, GENERAL

Source Limitations: Obtain overhead coiling doors from single source from single
manufacturer.

1. Obtain operators and controls from overhead coiling door manufacturer.
PERFORMANCE REQUIREMENTS
Structural Performance, Exterior Doors: Capable of withstanding the design wind loads.

1.  Design Wind Load: Uniform pressure (velocity pressure) of 20 lbf/sq. ft. (960
Pa), acting inward and outward.

2. Testing: According to ASTM E 330 or DASMA 108 for garage doors and
meeting the acceptance criteria of DASMA 108.

3. Deflection Limits: Design overhead coiling doors to withstand design wind load
without evidencing permanent deformation or disengagement of door
components.

232515 REV. 10/29/24 083323-2



23 DOOR ASSEMBLY
A.  Service Door: Overhead coiling door formed with curtain of interlocking metal slats.

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:

ACME Rolling Doors.

Amarr Garage Doors.

C.H.I. Overhead Doors, Inc.

Clopay Building Products.

Cookson Company.

Cornell Iron Works, Inc.

McKeon Rolling Steel Door Company, Inc.
Overhead Door Corporation.

Raynor.

Wayne-Dalton Corp.

TP o e o

B.  Operation Cycles: Door components and operators capable of operating for not less than
20,000. One operation cycle is complete when a door is opened from the closed position
to the fully open position and returned to the closed position.

C. Air Infiltration: Maximum rate of 0.08 cfm/sq. ft. (0.406 L/s per sq. m) at 15 and 25
mph (24.1 and 40.2 km/h) when tested according to ASTM E 283 or DASMA 105.

D. Door Curtain Material: Galvanized steel.

E. Door Curtain Slats: Curved or Flat profile slats of 1-7/8-inch (48-mm) to 2-5/8-inch
(67-mm) center-to-center height.

F.  Bottom Bar: Two angles, each not less than 1-1/2 by 1-1/2 by 1/8 inch (38 by 38 by 3
mm) thick; fabricated from hot-dip galvanized steel, and finished to match door.

G.  Curtain Jamb Guides: Galvanized steel with exposed finish matching curtain slats.
H.  Hood: Match curtain material and finish.

1. Shape: Manufacturer’s standard round or square.
2. Mounting: Face of wall.

L Locking Devices: Equip door with locking device assembly.

1. Locking Device Assembly: Single-jamb side locking bar, operable from inside
with thumb turn.

J. Electric Door Operator:
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2.5

1.  Usage Classification: Medium duty, up to 12 cycles per hour and up to 50 cycles
per day.

2. Operator Location: Top of hood, Front of hood, or Wall per manufacturer’s
recommendations.

3. Safety: Listed according to UL 325 by a qualified testing agency for commercial
or industrial use; moving parts of operator enclosed or guarded if exposed and
mounted at 8 feet (2.44 m) or lower.

4, Motor Exposure: Exterior, wet, and humid.

Emergency Manual Operation: Push-up type.

6.  Obstruction-Detection Device: Automatic electric sensor edge on bottom bar or
pneumatic sensor edge on bottom bar; self-monitoring type.

N

a. Sensor Edge Bulb Color: Black.
7. Control Station(s): Interior mounted.

Curtain Accessories: Equip door with weatherseals, astragal, and push/pull handles with
pull-down strap.

Door Finish:

1.  Baked-Enamel or Powder-Coated Finish: Color as selected by Architect from
manufacturer's full range.

MATERIALS, GENERAL

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.

DOOR CURTAIN MATERIALS AND CONSTRUCTION

Door Curtains: Fabricate overhead coiling-door curtain of interlocking metal slats,
designed to withstand wind loading indicated, in a continuous length for width of door
without splices. Unless otherwise indicated, provide slats of thickness and mechanical
properties recommended by door manufacturer for performance, size, and type of door
indicated, and as follows:

1. Steel Door Curtain Slats: Zinc-coated (galvanized), cold-rolled structural steel
sheet; complying with ASTM A 653/A 653M, with G90 (Z275) zinc coating;
nominal sheet thickness (coated) of 0.028 inch (0.71 mm); and as required.

Curtain Jamb Guides: Manufacturer's standard angles or channels and angles of same
material and finish as curtain slats unless otherwise indicated, with sufficient depth and
strength to retain curtain, to allow curtain to operate smoothly, and to withstand loading.
Slot bolt holes for guide adjustment. Provide removable stops on guides to prevent
overtravel of curtain, and a continuous bar for holding windlocks.
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2.6

2.7

2.8

2.9

HOODS

General: Form sheet metal hood to entirely enclose coiled curtain and operating
mechanism at opening head. Contour to fit end brackets to which hood is attached. Roll
and reinforce top and bottom edges for stiffness. Form closed ends for surface-mounted
hoods and fascia for any portion of between-jamb mounting that projects beyond wall
face. Equip hood with intermediate support brackets as required to prevent sagging.

LOCKING DEVICES

Locking Device Assembly: Fabricate with cylinder lock, spring-loaded dead bolt,
operating handle, cam plate, and adjustable locking bars to engage through slots in
tracks.

1.  Lock Cylinders: Cylinders specified in Section 087100 "Door Hardware" or as
standard with manufacturer and keyed to building keying system.
2. Keys: Three for each cylinder.

Safety Interlock Switch: Equip power-operated doors with safety interlock switch to
disengage power supply when door is locked.

CURTAIN ACCESSORIES

Weatherseals for Exterior Doors: Equip each exterior door with weather-stripping
gaskets fitted to entire exterior perimeter of door for a weather-resistant installation
unless otherwise indicated.

1. At door head, use 1/8-inch (3-mm) thick, replaceable, continuous-sheet baffle
secured to inside of hood or field- installed on the header.

2. At door jambs, use replaceable, adjustable, continuous, flexible, 1/8-inch (3-mm)
thick seals of flexible vinyl, rubber, or neoprene.

Push/Pull Handles: Equip each emergency-operated door with lifting handles on each
side of door, finished to match door.

Pull-Down Strap: Provide pull-down straps for doors more than 84 inches (2130 mm)
high.

COUNTERBALANCING MECHANISM

General: Counterbalance doors by means of manufacturer's standard mechanism with an
adjustable-tension, steel helical torsion spring mounted around a steel shaft and
contained in a spring barrel connected to top of curtain with barrel rings. Use grease-
sealed bearings or self-lubricating graphite bearings for rotating members.
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2.10

Counterbalance Barrel: Fabricate spring barrel of manufacturer's standard hot-formed,
structural-quality, seamless or welded carbon-steel pipe, of sufficient diameter and wall
thickness to support rolled-up curtain without distortion of slats and to limit barrel
deflection to not more than 0.03 in./ft. (2.5 mm/m) of span under full load.

Counterbalance Spring: One or more oil-tempered, heat-treated steel helical torsion
springs. Size springs to counterbalance weight of curtain, with uniform adjustment
accessible from outside barrel. Secure ends of springs to barrel and shaft with cast-steel
barrel plugs.

Torsion Rod for Counterbalance Shaft: Fabricate of manufacturer's standard cold-rolled
steel, sized to hold fixed spring ends and carry torsional load.

Brackets: Manufacturer's standard mounting brackets of either cast iron or cold-rolled
steel plate.

ELECTRIC DOOR OPERATORS

General: Electric door operator assembly of size and capacity recommended and
provided by door manufacturer for door and operation-cycles requirement specified,
with electric motor and factory-prewired motor controls, starter, gear-reduction unit,
solenoid-operated brake, clutch, control stations, control devices, integral gearing for
locking door, and accessories required for proper operation.

1.  Provide manufacturers door operator, or an approved compatible operator,
complying with NFPA 70.

2. Control equipment complying with NEMA ICS 1, NEMA ICS 2, and NEMA ICS
6, with NFPA 70 Class 2 control circuit, maximum 24-V ac or dc.

Usage Classification: Electric operator and components capable of operating for not less
than number of cycles per hour indicated for each door.

Door Operator Location(s): Operator location indicated for each door, as recommended
by manufacturer.

1.  Top-of-Hood Mounted: Operator is mounted to the right or left door head plate
with the operator on top of the door-hood assembly and connected to the door
drive shaft with drive chain and sprockets. Headroom is required for this type of
mounting.

2. Front-of-Hood Mounted: Operator is mounted to the right or left door head plate
with the operator on coil side of the door-hood assembly and connected to the
door drive shaft with drive chain and sprockets. Front clearance is required for
this type of mounting.

3. Wall Mounted: Operator is mounted to the inside front wall on the left or right
side of door and connected to door drive shaft with drive chain and sprockets.
Side room is required for this type of mounting. Wall mounted operator can also
be mounted above or below shaft; if above shaft, headroom is required.
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D. Motors: Reversible-type motor with controller (disconnect switch) for motor exposure
indicated.

1. Electrical Characteristics:

a.  Phase: Single phase.
b. Volts: 115 V.
C. Hertz: 60.

2. Motor Size: Minimum size as indicated. If not indicated, large enough to start,
accelerate, and operate door in either direction from any position, at a speed not
less than 8 in./sec. (203 mm/s) and not more than 12 in./sec. (305 mm/s), without
exceeding nameplate ratings or service factor.

3. Operating Controls, Controllers, Disconnect Switches, Wiring Devices, and
Wiring: Manufacturer's standard unless otherwise indicated.

4.  Coordinate wiring requirements and electrical characteristics of motors and other
electrical devices with building electrical system and each location where
installed.

E. Limit Switches: Equip each motorized door with adjustable switches interlocked with
motor controls and set to automatically stop door at fully opened and fully closed
positions.

F.  Obstruction Detection Devices: External entrapment protection consisting of indicated
automatic safety sensor capable of protecting full width of door opening. For non-fire-
rated doors, activation of device immediately stops and reverses downward door travel.

1. Electric Sensor Edge: Automatic safety sensor edge, located within astragal or
weather stripping mounted to bottom bar. Contact with sensor activates device.
Connect to control circuit using manufacturer's standard take-up reel or self-
coiling cable.

a. Self-Monitoring Type: Four-wire configured device designed to interface
with door operator control circuit to detect damage to or disconnection of
sensor edge.

2. Pneumatic Sensor Edge: Automatic safety sensor edge, located within astragal or
weather stripping mounted to bottom bar. Contact with sensor activates device.

G. Control Station: Three-button control station in fixed location with momentary-contact
push-button controls labeled "Open" and "Stop" and sustained- or constant-pressure
push-button control labeled "Close."

1.  Exterior-Mounted Units: Full-guarded, standard-duty, surface-mounted,
weatherproof type, NEMA ICS 6, Type 4 enclosure, key operated.
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2.11

Emergency Manual Operation: Equip each electrically powered door with capability for
emergency manual operation. Design manual mechanism so required force for door
operation does not exceed 25 1bf (111 N).

Emergency Operation Disconnect Device: Equip operator with hand-operated
disconnect mechanism for automatically engaging manual operator and releasing brake
for emergency manual operation while disconnecting motor without affecting timing of
limit switch. Mount mechanism so it is accessible from floor level. Include interlock
device to automatically prevent motor from operating when emergency operator is
engaged.

Motor Removal: Design operator so motor may be removed without disturbing limit-
switch adjustment and without affecting emergency manual operation.
GENERAL FINISH REQUIREMENTS

Comply with NAAMM/NOMMA's "Metal Finishes Manual for Architectural and Metal
Products (AMP 500-06)" for recommendations for applying and designating finishes.

Appearance of Finished Work: Noticeable variations in same piece are not acceptable.
Variations in appearance of adjoining components are acceptable if they are within the
range of approved Samples and are assembled or installed to minimize contrast.

PART 3 - EXECUTION

3.1

A.

3.2

EXAMINATION

Examine substrates areas and conditions, with Installer present, for compliance with
requirements for substrate construction and other conditions affecting performance of
the Work.

Examine locations of electrical connections.

Proceed with installation only after unsatisfactory conditions have been corrected.

INSTALLATION

Install overhead coiling doors and operating equipment complete with necessary
hardware, anchors, inserts, hangers, and equipment supports; according to
manufacturer's written instructions and as specified.

Install overhead coiling doors, hoods, controls, and operators at the mounting locations
indicated for each door.
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3.3

34

3.5

Accessibility: Install overhead coiling doors, switches, and controls along accessible
routes in compliance with regulatory requirements for accessibility.

Power-Operated Doors: Install according to UL 325.

STARTUP SERVICE
Engage a factory-authorized service representative to perform startup service.

1.  Perform installation and startup checks according to manufacturer's written
instructions.

2. Test and adjust controls and safety devices. Replace damaged and malfunctioning
controls and equipment.

ADJUSTING

Adjust hardware and moving parts to function smoothly so that doors operate easily,
free of warp, twist, or distortion.

1. Adjust exterior doors and components to be weather-resistant.
Lubricate bearings and sliding parts as recommended by manufacturer.

Adjust seals to provide tight fit around entire perimeter.

DEMONSTRATION

Engage a factory-authorized service representative to train Owner's maintenance
personnel to adjust, operate, and maintain overhead coiling doors.

END OF SECTION 083323
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SECTION 087100 - DOOR HARDWARE

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

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

1.2 SUMMARY

A. This Section includes items known commercially as finish or door hardware that are
required for swing, sliding, and folding doors, except special types of unique hardware
specified in the same sections as the doors and door frames on which they are installed.

B.  This Section includes the following:

Hinges.

Lock and latch sets.

Bolts.

Exit devices.

Closers.

Overhead holders.

Weather-stripping for exterior doors.
Astragals or meeting seals on pairs of doors.
Thresholds.

WX N R WD =

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

1.  Division 8 Section "Steel Doors and Frames" for silencers integral with hollow metal
frames.

1.3 SUBMITTALS

A. General: Submit the following in accordance with Conditions of Contract and Division 1
Specification sections.

B.  Product data including manufacturers' technical product data for each item of door
hardware, installation instructions, maintenance of operating parts and finish, and other
information necessary to show compliance with requirements.

C.  Final hardware schedule coordinated with doors, frames, and related work to ensure proper
size, thickness, hand, function, and finish of door hardware.

1.  Final Hardware Schedule Content: Based on hardware indicated, organize schedule
into "hardware sets" indicating complete designations of every item required for each
door or opening. Include the following information:
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Type, style, function, size, and finish of each hardware item.

Name and manufacturer of each item.

Fastenings and other pertinent information.

Location of each hardware set cross referenced to indications on Drawings
both on floor plans and in door and frame schedule.

Explanation of all abbreviations, symbols, and codes contained in schedule.
Mounting locations for hardware.

Door and frame sizes and materials.

Keying information.

eo o
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2. Submittal Sequence: Submit final schedule at earliest possible date particularly
where acceptance of hardware schedule must precede fabrication of other work that
is critical in the Project construction schedule. Include with schedule the product
data, samples, shop drawings of other work affected by door hardware, and other
information essential to the coordinated review of schedule.

D. Templates for doors, frames, and other work specified to be factory prepared for the
installation of door hardware. Check shop drawings of other work to confirm that adequate
provisions are made for locating and installing door hardware to comply with indicated
requirements.

1.4 QUALITY ASSURANCE

A.  Single Source Responsibility: Obtain each type of hardware (latch and lock sets, hinges,
closers, etc.) from a single manufacturer.

B.  Supplier Qualifications: A recognized architectural door hardware supplier, with
warehousing facilities in the Project's vicinity, that has a record of successful in-service
performance for supplying door hardware similar in quantity, type, and quality to that
indicated for this Project and that employs an experienced architectural hardware
consultant (AHC) who is available to Owner, Architect, and Contractor, at reasonable times
during the course of the Work, for consultation.

1. Require supplier to meet with Owner to finalize keying requirements and to obtain
final instructions in writing.

1.5 PRODUCT HANDLING

A. Tageach item or package separately with identification related to final hardware schedule,
and include basic installation instructions with each item or package.

B.  Packaging of door hardware is responsibility of supplier. As material is received by
hardware supplier from various manufacturers, sort and repackage in containers clearly
marked with appropriate hardware set number to match set numbers of approved hardware
schedule. Two or more identical sets may be packed in same container.

C. Inventory door hardware jointly with representatives of hardware supplier and hardware
installer until each is satisfied that count is correct.
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D. Deliver individually packaged door hardware items promptly to place of installation (shop
or Project site).

E.  Provide secure lock-up for door hardware delivered to the Project, but not yet installed.
Control handling and installation of hardware items that are not immediately replaceable so
that completion of the Work will not be delayed by hardware losses both before and after
installation.

1.6 MAINTENANCE

A. Maintenance Tools and Instructions: Furnish a complete set of specialized tools and
maintenance instructions as needed for Owner's continued adjustment, maintenance, and
removal and replacement of door hardware.

PART 2 - PRODUCTS

2.1 MANUFACTURERS

A. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:

1.  Butts and Hinges:

a. Bommer Industries, Inc.
b.  Cal-Royal Products, Inc.
c.  Hager Hinge Co.
d. Lawrence Brothers, Inc.
e.  McKinney Products Co.
f. H. Soss & Company.
g.  Stanley Hardware, Div. Stanley Works.
2 Locks
a.  Arrow Lock Manufacturing Co.
b.  Best Lock Corp.
c. Corbin & Russwin Architectural Hardware, Div. Black & Decker Corp.
d.  Falcon Lock Co.
e. Sargent Manufacturing Company.
f. Schlage Lock, Div. Ingersoll-Rand Door Hardware Group.
g.  Yale Security Inc.

3. Exit/Panic Devices:

Adams Rite Manufacturing Co.

Arrow Lock Manufacturing Co.

Corbin & Russwin Architectural Hardware, Div. Black & Decker Corp.
Dor-O-Matic.

Monarch Hardware & Mfg. Co., Div Newman Tonks, Inc.

Precision Hardware, Inc.

Reed Exit Hardware, Div. Yale Security Inc.

Sargent Manufacturing Company.

SRme a0 o
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1. Von Duprin, Div. Ingersoll-Rand Door Hardware Group.
J- Yale Security Inc.

4. Overhead Closers:

Arrow Lock Manufacturing Co.

Corbin & Russwin Architectural Hardware, Div. Black & Decker Corp.
Dorma Door Controls International.

International Door Closers, Inc.

LCN, Div. Ingersoll-Rand Door Hardware Group.
Monarch Hardware & Mfg. Co., Div Newman Tonks, Inc.
Norton Door Controls, Div. Yale Security Inc.
Rixson-Firemark, Div. Yale Security Inc.

Sargent Manufacturing Company.

Yale Security Inc.
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5. Door Control Devices:

Baldwin Hardware Corp.

Brookline Industries, Div. Yale Security Inc.

Builders Brass Works Corp.

Corbin & Russwin Architectural Hardware, Div. Black & Decker Corp.
Glynn-Johnson Corp.

Hager Hinge Co.

H. B. Ives, A Harrow Company.

Quality Hardware Mfg. Co., Inc.; Div. Newman Tonks, Inc.

Triangle Brass Manufacturing Company (Trimco).

TR e o0 o

6.  Door Stripping and Seals:

Hager Hinge Co.

National Guard Products, Inc.
Pemko Manufacturing Co., Inc.
Reese Enterprises, Inc.

Sealeze Corp.

Ultra Industries.

Zero International, Inc.

@ o Ao oW

7. Thresholds:

Hager Hinge Co.

National Guard Products, Inc.
Pemko Manufacturing Co., Inc.
Reese Enterprises, Inc.

Sealeze Corp.

Zero International, Inc.
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2.2 SCHEDULED HARDWARE

A. Requirements for design, grade, function, finish, size, and other distinctive qualities of each
type of finish hardware are indicated in the "Hardware Schedule" at the end of this Section.
Products are identified by using hardware designation numbers of the following:
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1. Manufacturer's Product Designations: The product designation and name of one
manufacturer are listed for each hardware type required for the purpose of
establishing minimum requirements. Provide either the product designated or, where
more than one manufacturer is specified under the Article "Manufacturers" in Part 2
for each hardware type, the comparable product of one of the other manufacturers
that complies with requirements.

MATERIALS AND FABRICATION

Manufacturer's Name Plate: Do not use manufacturers' products that have manufacturer's
name or trade name displayed in a visible location (omit removable nameplates) except in
conjunction with required fire-rated labels and as otherwise acceptable to Architect.

1.  Manufacturer's identification will be permitted on rim of lock cylinders only.

Base Metals: Produce hardware units of basic metal and forming method indicated using
manufacturer's standard metal alloy, composition, temper, and hardness, but in no case of
lesser (commercially recognized) quality than specified for applicable hardware units for
finish designations indicated.

Fasteners: Provide hardware manufactured to conform to published templates, generally
prepared for machine screw installation. Do not provide hardware that has been prepared
for self-tapping sheet metal screws, except as specifically indicated.

Furnish screws for installation with each hardware item. Provide Phillips flat-head screws
except as otherwise indicated. Finish exposed (exposed under any condition) screws to
match hardware finish or, if exposed in surfaces of other work, to match finish of this other
work as closely as possible including "prepared for paint" surfaces to receive painted finish.

Provide concealed fasteners for hardware units that are exposed when door is closed except
to the extent no standard units of type specified are available with concealed fasteners. Do
not use thru-bolts for installation where bolt head or nut on opposite face is exposed in
other work unless their use is the only means of reinforcing the work adequately to fasten
the hardware securely. Where thru-bolts are used as a means of reinforcing the work,
provide sleeves for each thru-bolt or use sex screw fasteners.

HINGES

Templates: Except for hinges and pivots to be installed entirely (both leaves) into wood
doors and frames, provide only template-produced units.

Screws: Provide Phillips flat-head screws complying with the following requirements:

1.  For metal doors and frames install machine screws into drilled and tapped holes.
. For wood doors and frames install wood screws.
3. For fire-rated wood doors install #12 x 1-1/4-inch (32-mm), threaded-to-the-head
steel wood screws.
4.  Finish screw heads to match surface of hinges or pivots.
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2.5

2.6

2.7

Hinge Pins: Except as otherwise indicated, provide hinge pins as follows:

Out-Swing Exterior Doors: Nonremovable pins.

Out-Swing Corridor Doors with Locks: Nonremovable pins.

Interior Doors: Nonrising pins.

Tips: Flat button and matching plug, finished to match leaves, except where hospital
tip (HT) indicated.

b S

Number of Hinges: Provide number of hinges indicated but not less than 3 hinges per door
leaf for doors 90 inches (2250 mm) or less in height and one additional hinge for each 30
inches (750 mm) of additional height.

LOCK CYLINDERS AND KEYING

Existing System: Grandmasterkey the locks to the Owner's existing system, with a new
masterkey for the Project.

LOCKS, LATCHES, AND BOLTS

Strikes: Provide manufacturer's standard wrought box strike for each latch or lock bolt,
with curved lip extended to protect frame, finished to match hardware set, unless otherwise
indicated.

1. Provide flat lip strikes for locks with 3-piece, antifriction latchbolts as recommended
by manufacturer.

Lock Throw: Provide 5/8-inch (16-mm) minimum throw of latch on pairs of doors.

Comply with UL requirements for throw of bolts and latch bolts on rated fire openings.

1. Provide 1/2-inch (13-mm) minimum throw of latch for other bored and preassembled
types of locks and 3/4-inch (19-mm) minimum throw of latch for mortise locks.
Provide 1-inch (25-mm) minimum throw for all dead bolts.

Flush Bolt Heads: Minimum of 1/2-inch- (13-mm-) diameter rods of brass, bronze, or
stainless steel with minimum 12-inch- (300-mm-) long rod for doors up to 84 inches (2100
mm) in height. Provide longer rods as necessary for doors exceeding 84 inches (2100 mm)
in height.

CLOSERS AND DOOR CONTROL DEVICES

Size of Units: Except as otherwise specifically indicated, comply with the manufacturer's
recommendations for size of door control unit depending on size of door, exposure to
weather, and anticipated frequency of use.

1.  Where parallel arms are indicated for closers, provide closer unit one size larger than
recommended for use with standard arms.
2. Provide parallel arms for all overhead closers, except as otherwise indicated.
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2.8

2.9

2.10

Access-Free Manual Closers: Where manual closers are indicated for doors required to be
accessible to the physically handicapped, provide adjustable units complying with ANSI
A117.1 provisions for door opening force and delayed action closing.

WEATHERSTRIPPING AND SEALS

General: Provide continuous weatherstripping on exterior doors and smoke, light, or sound
seals on interior doors where indicated or scheduled. Provide noncorrosive fasteners for
exterior applications and elsewhere as indicated.

Replaceable Seal Strips: Provide only those units where resilient or flexible seal strip is
easily replaceable and readily available from stocks maintained by manufacturer.

Weather-stripping at Jambs and Heads: Provide bumper-type resilient insert and metal
retainer strips, surface applied unless shown as mortised or semimortised.

THRESHOLDS

General: Except as otherwise indicated, provide standard metal threshold unit of type, size,
and profile as shown or scheduled.

HARDWARE FINISHES

Provide quality of finish, including thickness of plating or coating (if any), composition,
hardness, and other qualities complying with manufacturer's standards, but in no case less
than specified by referenced standards for the applicable units of hardware.

The designations used in schedules and elsewhere to indicate hardware finishes are the
industry-recognized standard commercial finishes, except as otherwise noted.

PART 3 - EXECUTION

3.1

A.

INSTALLATION

Mount hardware units at heights indicated in following applicable publications, except as
specifically indicated or required to comply with governing regulations and except as
otherwise directed by Architect.

1.  Recommended Locations for Builders Hardware for Standard Steel Doors and
Frames" by the Door and Hardware Institute.
2. NWWDA Industry Standard 1.S.1.7, "Hardware Locations for Wood Flush Doors."

Install each hardware item in compliance with the manufacturer's instructions and
recommendations. Where cutting and fitting is required to install hardware onto or into
surfaces that are later to be painted or finished in another way, coordinate removal, storage,
and reinstallation or application of surface protection with finishing work specified in the
Division 9 Sections. Do not install surface-mounted items until finishes have been
completed on the substrates involved.

232515 REV. 10/29/24 087100 -7



3.2

3.3

Set units level, plumb, and true to line and location. Adjust and reinforce the attachment
substrate as necessary for proper installation and operation.

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 doors in full bed of butyl-rubber or polyisobutylene mastic
sealant complying with requirements specified in Division 7 Section "Joint Sealers."

Weather-stripping and Seals: Comply with manufacturer's instructions and
recommendations to the extent installation requirements are not otherwise indicated.

ADJUSTING, CLEANING, AND DEMONSTRATING

Adjust and check each operating item of hardware and each door to ensure proper operation
or function of every unit. Replace units that cannot be adjusted to operate freely and
smoothly or as intended for the application made.

1. Where door hardware is installed more than one month prior to acceptance or
occupancy of a space or area, return to the installation during the week prior to
acceptance or occupancy and make final check and adjustment of all hardware items
in such space or area. Clean operating items as necessary to restore proper function
and finish of hardware and doors. Adjust door control devices to compensate for
final operation of heating and ventilating equipment.

Clean adjacent surfaces soiled by hardware installation.

Instruct Owner's personnel in the proper adjustment and maintenance of door hardware and
hardware finishes.

Six-Month Adjustment: Approximately six months after the date of Substantial
Completion, the Installer, accompanied by representatives of the manufacturers of latch
sets and locksets and of door control devices, and of other major hardware suppliers, shall
return to the Project to perform the following work:

1. Examine and re-adjust each item of door hardware as necessary to restore function of
doors and hardware to comply with specified requirements.

2. Consult with and instruct Owner's personnel in recommended additions to the
maintenance procedures.

3. Replace hardware items that have deteriorated or failed due to faulty design,
materials, or installation of hardware units.

4.  Prepare a written report of current and predictable problems (of substantial nature) in
the performance of the hardware.

HARDWARE SCHEDULE

General: Provide hardware for each door to comply with requirements of Section "Door
Hardware," hardware set numbers indicated in door schedule, and in the following schedule
of hardware sets.
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1.  Hardware sets indicate quantity, item, manufacturer and product designation, size,
and finish or color, as applicable.

Heading No. 1

3 Hinges AB700 4-1/2” x 4-1/2” 26D
1 Exit Device 8804 F ETJ 26D

1 Lockset 82 8205 LNIJ 26D
1 Closer 350 PSH EN
1 Threshold 884V AL
1 Door Sweep 102 VA x 36 28D

1 Weatherstripping 160 VA 36x84 28D

Door Cylinders: Match Owners Existing System

END OF SECTION 087100
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SECTION 099100 - PAINTING

PART 1 - GENERAL

1.1

1.2

1.3

1.4

A.

RELATED DOCUMENTS

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

SUMMARY

This Section includes surface preparation and field painting of exposed exterior and
interior items and surfaces.

1. Surface preparation, priming, and finish coats specified in this Section are in
addition to shop priming and surface treatment specified in other Sections.

Do not paint prefinished items, concealed surfaces, finished metal surfaces, operating
parts, and labels.

1. Prefinished items include the following factory-finished components:
a.  Finished mechanical and electrical equipment.
DEFINITIONS

General: Standard coating terms defined in ASTM D 16 apply to this Section.

1.  Flat refers to a lusterless or matte finish with a gloss range below 15 when
measured at an 85-degree meter.

2. Low Luster (Eggshell) refers to low-sheen finish with a gloss range between 20
and 35 when measured at a 60-degree meter.

3.  Semigloss refers to medium-sheen finish with a gloss range between 35 and 70
when measured at a 60-degree meter.

4.  Full gloss refers to high-sheen finish with a gloss range more than 70 when
measured at a 60-degree meter.

SUBMITTALS
Product Data: For each paint system indicated.

1.  Material List: An inclusive list of required coating materials. Indicate each
material and cross-reference specific coating, finish system, and application.
Identify each material by manufacturer's catalog number and general
classification.
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2. Manufacturer's Information: Manufacturer's technical information, including
label analysis and instructions for handling, storing, and applying each coating
material.

1.5 QUALITY ASSURANCE

A. Applicator Qualifications: A firm or individual experienced in applying paints and
coatings similar in material, design, and extent to those indicated for this Project, whose
work has resulted in applications with a record of successful in-service performance.

1.6 DELIVERY, STORAGE, AND HANDLING

A. Deliver materials to Project site in manufacturer's original, unopened packages and
containers bearing manufacturer's name and label and the following information:

Product name or title of material.

Product description (generic classification or binder type).
Manufacturer's stock number and date of manufacture.
Contents by volume, for pigment and vehicle constituents.
Thinning instructions.

Application instructions.

Color name and number.

Nk =

B.  Store materials not in use in tightly covered containers in a well-ventilated area at a
minimum ambient temperature of 45 deg F. Maintain storage containers in a clean
condition, free of foreign materials and residue.

1. Protect from freezing. Keep storage area neat and orderly. Remove oily rags and
waste daily.

1.7 PROJECT CONDITIONS

A. Apply waterborne paints only when temperatures of surfaces to be painted and
surrounding air are between 50 and 90 deg F.

B. Do not apply paint in snow, rain, fog, or mist; or when relative humidity exceeds 85

percent; or at temperatures less than 5 deg F above the dew point; or to damp or wet
surfaces.

1.8 EXTRA MATERIALS

A. Provide extra paint applied to surfaces. Deliver extra materials to Owner.
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PART 2 - PRODUCTS

2.1

A.

2.2

23

MANUFACTURERS
Products: Subject to compliance with requirements, provide one of the products listed.

Manufacturers' Names: Shortened versions (shown in parentheses) of the following
manufacturers' names are used in other Part 2 articles:

1.  Benjamin Moore & Co. (Benjamin Moore).
2. PPG Industries, Inc. (Pittsburgh Paints).
3. Sherwin-Williams Co. (Sherwin-Williams).

PAINT MATERIALS, GENERAL

Material Compatibility: Provide block fillers, primers, and finish-coat materials that are
compatible with one another and with the substrates indicated under conditions of
service and application, as demonstrated by manufacturer based on testing and field
experience.

Material Quality: Provide manufacturer's best-quality paint material of the various
coating types specified that are factory formulated and recommended by manufacturer
for application indicated. Paint-material containers not displaying manufacturer's
product identification will not be acceptable.

1.  Proprietary Names: Use of manufacturer's proprietary product names to designate
colors or materials is not intended to imply that products named are required to be
used to the exclusion of equivalent products of other manufacturers. Furnish
manufacturer's material data and certificates of performance for proposed
substitutions.

Exterior Galvanized Metal Primer: Factory-formulated galvanized metal primer for
exterior application.

1.  Benjamin Moore; Moore's IMC Acrylic Metal Primer No. M04: Applied at a dry
film thickness of not less than 2.0 mils.

2. Pittsburgh Paints; 90-709 Pitt-Tech One Pack Interior/Exterior Primer/Finish
DTM Industrial Enamel: Applied at a dry film thickness of not less than 3.0 mils.

3. Sherwin-Williams; primer not required over this substrate.

4.  Sherwin-Williams; Galvite HS Paint BSOWZ3: Applied at a dry film thickness of
not less than 2.0 mils.

INTERIOR PRIMERS

Interior Gypsum Board Primer: Factory-formulated latex-based primer for interior
application.
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2.5

Benjamin Moore; Moorcraft Super Spec Latex Enamel Undercoater & Primer
Sealer No. 253: Applied at a dry film thickness of not less than 1.2 mils.
Pittsburgh Paints; 6-2 SpeedHide Interior Quick-Drying Latex Sealer: Applied at
a dry film thickness of not less than 1.0 mil.

Sherwin-Williams; PrepRite 200 Latex Wall Primer B28W200 Series: Applied at
a dry film thickness of not less than 1.6 mils.

Interior Wood Primer for Acrylic-Enamel and Semigloss Alkyd-Enamel Finishes:
Factory-formulated alkyd- or acrylic-latex-based interior wood primer.

1. Benjamin Moore; Moorcraft Super Spec Alkyd Enamel Underbody and Primer
Sealer No. 245: Applied at a dry film thickness of not less than 1.5 mils.

2.  Pittsburgh Paints; 6-855 SpeedHide Latex Enamel Undercoater: Applied at a dry
film thickness of not less than 1.0 mil.

3. Sherwin-Williams; PrepRite Wall and Wood Primer B49W200 Series: Applied at
a dry film thickness of not less than 1.6 mils.

4.  Sherwin-Williams; PrepRite Classic Interior Primer B28W101 Series: Applied at
a dry film thickness of not less than 1.6 mils.

EXTERIOR FINISH COATS

Exterior Semigloss Acrylic Enamel: Factory-formulated semigloss waterborne acrylic-
latex enamel for exterior application.

1.

2.

3.

Benjamin Moore; Moorcraft Super Spec Latex House & Trim Paint No. 170:
Applied at a dry film thickness of not less than 1.1 mils.

Pittsburgh Paints; 6-900 Series SpeedHide Exterior House & Trim Semi-Gloss
Acrylic Latex Paint: Applied at a dry film thickness of not less than 1.5 mils.
Sherwin-Williams; A-100 Latex Gloss A8 Series: Applied at a dry film thickness
of not less than 1.3 mils.

Exterior Full-Gloss Acrylic Enamel for Ferrous and Other Metals: Factory-formulated
full-gloss waterborne acrylic-latex enamel for exterior application.

1.  Benjamin Moore; Moore's IMC Acrylic Gloss Enamel M28: Applied at a dry
film thickness of not less than 2.0 mils.

2. Pittsburgh Paints; 90-300 Series Pitt-Tech One Pack Interior/Exterior High
Performance Waterborne High Gloss DTM Industrial Enamels: Applied at a dry
film thickness of not less than 3.0 mils.

3. Sherwin-Williams; DTM Acrylic Coating Gloss (Waterborne) B66W100 Series:
Applied at a dry film thickness of not less than 2.4 mils.

INTERIOR FINISH COATS

Interior Flat Acrylic Paint: Factory-formulated flat acrylic-emulsion latex paint for
interior application.
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2.6

2.7

1. Benjamin Moore; Moorecraft Super Spec Latex Flat No. 275: Applied at a dry
film thickness of not less than 1.2 mils.

2.  Pittsburgh Paints; 6-70 Line SpeedHide Interior Wall Flat-Latex Paint: Applied
at a dry film thickness of not less than 1.0 mil.

3. Sherwin-Williams; ProMar 200 Interior Latex Flat Wall Paint B30W200 Series:
Applied at a dry film thickness of not less than 1.4 mils.

Interior Low-Luster Acrylic Enamel: Factory-formulated eggshell acrylic-latex interior
enamel.

1.  Benjamin Moore; Moorcraft Super Spec Latex Eggshell Enamel No. 274:
Applied at a dry film thickness of not less than 1.3 mils.

2.  Pittsburgh Paints; 6-400 Series SpeedHide Eggshell Acrylic Latex Enamel:
Applied at a dry film thickness of not less than 1.25 mils.

3. Sherwin-Williams;  ProMar 200  Interior =~ Latex = Egg-Shell =~ Enamel
B20W200 Series: Applied at a dry film thickness of not less than 1.6 mils.

EXAMINATION

Examine substrates, areas, and conditions, with Applicator present, for compliance with
requirements for paint application. Comply with procedures specified in PDCA P4.

1.  Proceed with paint application only after unsatisfactory conditions have been
corrected and surfaces receiving paint are thoroughly dry.

2. Start of painting will be construed as Applicator's acceptance of surfaces and
conditions within a particular area.

Coordination of Work: Review other Sections in which primers are provided to ensure
compatibility of the total system for various substrates. On request, furnish information
on characteristics of finish materials to ensure use of compatible primers.

1. Notify Architect about anticipated problems when using the materials specified
over substrates primed by others.

PREPARATION

General: Remove hardware and hardware accessories, plates, machined surfaces,
lighting fixtures, and similar items already installed that are not to be painted. If
removal is impractical or impossible because of size or weight of the item, provide
surface-applied protection before surface preparation and painting.

1.  After completing painting operations in each space or area, reinstall items
removed using workers skilled in the trades involved.

Cleaning: Before applying paint or other surface treatments, clean substrates of
substances that could impair bond of the various coatings. Remove oil and grease
before cleaning.
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1. Schedule cleaning and painting so dust and other contaminants from the cleaning
process will not fall on wet, newly painted surfaces.

C. Surface Preparation: Clean and prepare surfaces to be painted according to
manufacturer's written instructions for each particular substrate condition and as
specified.

1.  Provide barrier coats over incompatible primers or remove and reprime.
Cementitious Materials: Prepare concrete, concrete unit masonry, cement plaster,
and mineral-fiber-reinforced cement panel surfaces to be painted. Remove
efflorescence, chalk, dust, dirt, grease, oils, and release agents. Roughen as
required to remove glaze. If hardeners or sealers have been used to improve
curing, use mechanical methods of surface preparation.

a. Use abrasive blast-cleaning methods if recommended by paint
manufacturer.

b.  Determine alkalinity and moisture content of surfaces by performing
appropriate tests. If surfaces are sufficiently alkaline to cause the finish
paint to blister and burn, correct this condition before application. Do not
paint surfaces if moisture content exceeds that permitted in manufacturer's
written instructions.

c.  Clean concrete floors to be painted with a 5 percent solution of muriatic
acid or other etching cleaner. Flush the floor with clean water to remove
acid, neutralize with ammonia, rinse, allow to dry, and vacuum before
painting.

3.  Ferrous Metals: Clean ungalvanized ferrous-metal surfaces that have not been
shop coated; remove oil, grease, dirt, loose mill scale, and other foreign
substances. Use solvent or mechanical cleaning methods that comply with
SSPC's recommendations.

a.  Blast steel surfaces clean as recommended by paint system manufacturer
and according to SSPC-SP 6/NACE No. 3.

b.  Treat bare and sandblasted or pickled clean metal with a metal treatment
wash coat before priming.

c.  Touch up bare areas and shop-applied prime coats that have been damaged.
Wire-brush, clean with solvents recommended by paint manufacturer, and
touch up with same primer as the shop coat.

4.  Galvanized Surfaces: Clean galvanized surfaces with nonpetroleum-based
solvents so surface is free of oil and surface contaminants. Remove pretreatment
from galvanized sheet metal fabricated from coil stock by mechanical methods.

D. Material Preparation: Mix and prepare paint materials according to manufacturer's
written instructions.

1. Maintain containers used in mixing and applying paint in a clean condition, free
of foreign materials and residue.
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Stir material before application to produce a mixture of uniform density. Stir as
required during application. Do not stir surface film into material. If necessary,
remove surface film and strain material before using.

Use only thinners approved by paint manufacturer and only within recommended
limits.

E. Tinting: Tint each undercoat a lighter shade to simplify identification of each coat
when multiple coats of same material are applied. Tint undercoats to match the color of
the finish coat, but provide sufficient differences in shade of undercoats to distinguish
each separate coat.

2.8 APPLICATION

A.  General: Apply paint according to manufacturer's written instructions. Use applicators
and techniques best suited for substrate and type of material being applied.

1.

>

9.

10.

Paint colors, surface treatments, and finishes are indicated in the paint schedules.
Do not paint over dirt, rust, scale, grease, moisture, scuffed surfaces, or conditions
detrimental to formation of a durable paint film.

Provide finish coats that are compatible with primers used.

The term "exposed surfaces" includes areas visible when permanent or built-in
fixtures, grilles, convector covers, covers for finned-tube radiation, and similar
components are in place. Extend coatings in these areas, as required, to maintain
system integrity and provide desired protection.

Paint surfaces behind movable equipment and furniture the same as similar
exposed surfaces. Before final installation of equipment, paint surfaces behind
permanently fixed equipment or furniture with prime coat only.

Paint interior surfaces of ducts with a flat, nonspecular black paint where visible
through registers or grilles.

Paint back sides of access panels and removable or hinged covers to match
exposed surfaces.

Finish exterior doors on tops, bottoms, and side edges the same as exterior faces.
Finish interior of wall and base cabinets and similar field-finished casework to
match exterior.

Sand lightly between each succeeding enamel or varnish coat.

B.  Scheduling Painting: Apply first coat to surfaces that have been cleaned, pretreated, or
otherwise prepared for painting as soon as practicable after preparation and before
subsequent surface deterioration.

1.

The number of coats and film thickness required are the same regardless of
application method. Do not apply succeeding coats until previous coat has cured
as recommended by manufacturer. If sanding is required to produce a smooth,
even surface according to manufacturer's written instructions, sand between
applications.

Omit primer over metal surfaces that have been shop primed and touchup painted.
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2.9

3. If undercoats, stains, or other conditions show through final coat of paint, apply
additional coats until paint film is of uniform finish, color, and appearance. Give
special attention to ensure that edges, corners, crevices, welds, and exposed
fasteners receive a dry film thickness equivalent to that of flat surfaces.

4. Allow sufficient time between successive coats to permit proper drying. Do not
recoat surfaces until paint has dried to where it feels firm, and does not deform or
feel sticky under moderate thumb pressure, and until application of another coat
of paint does not cause undercoat to lift or lose adhesion.

Application Procedures: Apply paints and coatings by brush, roller, spray, or other
applicators according to manufacturer's written instructions.

1.  Brushes: Use brushes best suited for type of material applied. Use brush of
appropriate size for surface or item being painted.

2. Rollers: Use rollers of carpet, velvet-back, or high-pile sheep's wool as
recommended by manufacturer for material and texture required.

3. Spray Equipment: Use airless spray equipment with orifice size as recommended
by manufacturer for material and texture required.

Minimum Coating Thickness: Apply paint materials no thinner than manufacturer's
recommended spreading rate to achieve dry film thickness indicated. Provide total dry
film thickness of the entire system as recommended by manufacturer.

Mechanical and Electrical Work: Painting of mechanical and electrical work is limited
to items exposed in equipment rooms and occupied spaces.

Prime Coats: Before applying finish coats, apply a prime coat, as recommended by
manufacturer, to material that is required to be painted or finished and that has not been
prime coated by others. Recoat primed and sealed surfaces where evidence of suction
spots or unsealed areas in first coat appears, to ensure a finish coat with no burn-through
or other defects due to insufficient sealing.

Pigmented (Opaque) Finishes: Completely cover surfaces as necessary to provide a
smooth, opaque surface of uniform finish, color, appearance, and coverage. Cloudiness,
spotting, holidays, laps, brush marks, runs, sags, ropiness, or other surface
imperfections will not be acceptable.

Completed Work: Match approved samples for color, texture, and coverage. Remove,
refinish, or repaint work not complying with requirements.

CLEANING

Cleanup: At the end of each workday, remove empty cans, rags, rubbish, and other
discarded paint materials from Project site.

1.  After completing painting, clean glass and paint-spattered surfaces. Remove
spattered paint by washing and scraping without scratching or damaging adjacent
finished surfaces.
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2.10 PROTECTION
A. Protect work of other trades, whether being painted or not, against damage from
painting. Correct damage by cleaning, repairing or replacing, and repainting, as

approved by Architect.

B.  Provide "Wet Paint" signs to protect newly painted finishes. After completing painting
operations, remove temporary protective wrappings provided by others to protect their
work.

1.  After work of other trades is complete, touch up and restore damaged or defaced
painted surfaces. Comply with procedures specified in PDCA P1.

2.11 EXTERIOR PAINT SCHEDULE

A.  Concrete Unit Masonry: Provide the following finish systems over exterior concrete
unit masonry:

1. Semigloss Acrylic-Enamel Finish: Two finish coats over a block filler.

a.  Block Filler: Concrete unit masonry block filler.
b.  Finish Coats: Exterior semigloss acrylic enamel.

B. Ferrous Metal: Provide the following finish systems over exterior ferrous metal.
Primer is not required on shop-primed items.

1.  Full-Gloss Alkyd-Enamel Finish: Two finish coats over a rust-inhibitive primer.

a.  Primer: Exterior ferrous-metal primer.
b.  Finish Coats: Exterior full-gloss alkyd enamel.

END OF SECTION 099100
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SECTION 237423 - DIRECT-FIRED MAKE-UP AIR UNITS

PART 1 - GENERAL

1.1

1.2

1.3

1.4

RELATED DOCUMENTS

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

SUMMARY

This Section includes direct-fired make-up air units (MAU)).

SUBMITTALS
Product Data: Include rated capacities, furnished specialties, and accessories.

Shop Drawings: Detail equipment assemblies and indicate dimensions, weights, loads,
required clearances, method of field assembly, components, and location and size of
each field connection.

1. Mounting Details: Detail fabrication including anchorages and attachments to
structure and to supported equipment.
2. Wiring Diagrams: Power, signal, and control wiring.

Startup service reports.

Operation and Maintenance Data: For direct-fired make-up air units to include in
emergency, operation, and maintenance manuals.

QUALITY ASSURANCE

Product Options: Drawings indicate size, profiles, and dimensional requirements of
direct-fired make-up air units and are based on the specific system indicated. Refer to
Division 1 Section "Product Requirements."

Source Limitations: Obtain unit with integral heating and cooling, with all appurtenant
components and accessories from a single manufacturer.

Electrical Components, Devices, and Accessories: Listed and labeled as defined in
NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction,
and marked for intended use.

Comply with the International Fuel Gas Code, and NFPA 70.

Entire unit shall be ETL Certified per ANSI Z83.4 or Z83.18 and bear on ETL mark.
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1.5

EXTRA MATERIALS

Furnish extra materials described below that match products installed and that are
packaged with protective covering for storage and identified with labels describing
contents.

1. Filters: One set for each unit.
2. Fan Belts: One set for each belt-driven unit.

PART 2 - PRODUCTS

2.1

A.

2.2

23

MANUFACTURERS

Manufacturers: Subject to compliance with requirements, provide products by one of
the following:

1.  Absolut Aire.
2.  Engineered Air.
3. Greenheck Fan Corporation.

PACKAGED UNITS

Factory-assembled, prewired, self-contained unit consisting of cabinet, outdoor air
intake weather hood, supply fan, controls, filters, packaged dx cooling, and direct-fired
gas burner. All components and accessories factory installed and tested, and prepared
for single-point electrical connection. See plans for locations of interior and exterior
units.

CABINET

Cabinet: Double-wall 18 gauge galvanized-steel panels, formed to ensure rigidity and
supported by galvanized-steel channels or structural channel supports with lifting lugs.
All sections shall be insulated, and be provided with 24-gauge solid galvanized steel
liner.

Access Panels: Piano hinged for furnace, cooling section, filters, damper, access
sections, control panels and fan motor assemblies.

Internal Insulation: Fibrous-glass duct lining, comply with ASTM C 1071, Type II;

1. Thickness: 1-inch.

. Insulation Adhesive: Comply with ASTM C 916, Type 1.

3. Mechanical Fasteners:  Galvanized steel suitable for adhesive attachment,
mechanical attachment, or welding attachment to casing without damaging liner
when applied as recommended by manufacturer and without causing air leakage.

4, Locations: Fan sections, heat sections.
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2.5

2.6

Finish: Heat-resistant, polyester based powder resin, or air dry industrial enamel, all
sections and accessories.

Discharge: See plans and HVAC Equipment Schedules.

SUPPLY-AIR FAN

Fan Type: Centrifugal, rated according to AMCA 210; statically and dynamically
balanced, galvanized steel; mounted on solid-steel shaft with heavy-duty, pillow-block
bearings rated for L50 or 200,000 hours with external grease fittings.

Motor: Premium efficiency, totally enclosed.

Drive: V-belt drive with matching fan pulley and adjustable motor sheaves and belt
assembly. Direct drive arrangement acceptable when specified (See HVAC Equipment
Schedules on the Plans).

Variable Frequency Drive: When specified (See HVAC Equipment Schedules on the
Plans).

Mounting: Fan wheel, motor, and drives shall be mounted in fan casing with neoprene
isolators.

AIR FILTERS
Comply with NFPA 90A. See Plans for filter type and sections at each unit.

Disposable Panel Filters: 2-inch thick, factory-fabricated, pleated-panel-type Merv-13,
disposable air filters with holding frames.

1. Media: Interlaced non-woven and synthetic fibric media.
2. Frame: Galvanized steel.
OUTDOOR-AIR INTAKE HOOD

Type: Manufacturer’s standard louvered hood, with materials to match cabinet,
designed to inhibit wind-driven rain and snow from entering unit.

Aluminum Mesh: Manufacturer’s mesh, to comply with ASHRAE 62.1.
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2.7 ROOF CURBS

A. Roof Curbs: Galvanized steel with corrosion-protection coating, watertight gaskets, and
factory-installed wood nailer; with a height of 18-inches minimum, complying with
NRCA standards. Roof curbs shall be 12-inches minimum height for units installed at
grade and concrete foundations.

1.  Curb Insulation and Adhesive: Comply with NFPA 90A or NFPA 90B.

a.  Materials: ASTM C 1071, Type I or Type IL.
b.  Thickness: 1-1/2 inches.

2.8 DIRECT-FIRED GAS FURNACE

A. Description: Factory assembled, piped, and wired; and complying with ANSI Z83.4,
"Direct Gas-Fired Make-Up Air Heaters"; ANSI Z83.18, "Direct Gas-Fired Industrial
Air Heaters"; and the "International Fuel Gas Code."

B.  Controls: Electronic, modulation burner control.
C. Burners: Aluminum or cast-iron burner with stainless-steel mixing plates.

1. Control Valve: Electronic modulating with minimum turndown ratio of 30:1.
2. Fuel: Liquified Petroleum (LP) gas.
3. Pilot: Electrically ignited by hot-surface ceramic igniter.

D.  Safety Controls:

1.  Gas Manifold: Safety switches and controls to comply with ANSI standards and
FM Global requirements.

2. Purge-Period Timer: Automatically delays burner ignition and bypasses low-limit
control.

3. Airflow Proving Switch: Dual pressure switch senses correct airflow before
energizing pilot and requires airflow to be maintained within minimum and
maximum pressure settings across burner.

4.  Manual-Reset, High-Limit Control Device: Stops burner and closes main gas
valve if high-limit temperature is exceeded.

5. Manual-reset, low-limit control device: Stops fan and burner, closes gas valve if
low-limit temperature is reached.

6. Gas Train: Redundant, automatic main gas valves, electric pilot valve, electronic-
modulating temperature control valve, main and pilot gas regulators, main and
pilot manual shutoff valves, main and pilot pressure taps, and high-low gas
pressure switches

7.  Safety Lockout Switch: Locks out ignition sequence if burner fails to light after
three tries. Controls are reset manually by turning the unit off and on.

8.  Control Transformer: Integrally mounted 24-V ac.
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2.9 COOLING

A. Packaged DX: Unit shall be equipped with a packaged dx cooling system to include
hermetic scroll compressor(s) mounted on vibration isolators, evaporator and condenser
coils, condenser fans and all appurtenant controls. Packaged dx cooling system to be an
integral module, incorporated into the unit. Coils to be copper with aluminum fin
construction.

B.  Unit to include compressor crankcase heater, liquid-line filter drier, moisture-indicating
glass, hot gas bypass, thermal expansion valve, refrigerant low pressure switch (auto
reset) and high pressure switch (manual reset), service/charging valves, low sound
direct-drive condensing fans, insulated double sloped stainless steel drain pan.

C. Comply with requirements in ASHRAE 15, "Safety Standard for Refrigeration
Systems."

D. Refrigerant Charge: Factory charged with refrigerant and filled with oil.

2.10 CONTROLS

A. Factory-wired, fuse-protected control transformer, connection for power supply and
field-wired unit to remote control panel.

B.  Unit control center shall include an integral exhaust fan starter. Starter shall be factory-
mounted and wired for an electrical interlock between the supply fan and exhaust fan.
Different means for electrical interlock shall be acceptable when specified elsewhere.

C. Control Panel: Surface-mounted remote panel, Nema 4X, with engraved plastic cover,
and the following lights and switches:

Summer-Off-Winter-Auto switch.

Supply-fan operation indicating light.

Exhaust-fan operation indicating light.

Heating operation indicating light.

Cooling operation indicating light.

Dirty-filter indicating light operated by unit-mounted differential pressure switch.
Safety-lockout, flame failure (general alarm) indicating light.

Room override thermostat.

XN RO =

D. Control Devices:

1.  Adjustable discharge air temperature controls unit mounted, with adjustable room
override thermostat, located in the conditioned space.
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Fan Control: The fan is intended to operate continuously 24 hours/day, 365 days/year,
to provide the required air ventilation rates (1 cfm per square foot minimum) per the
Ohio Mechanical Code. The make-up air unit shall be interlocked to operate with the
exhaust fan. The make-up supply fan shall contain air flow switches, starter current
sensing relays, or other means to prove fan operation. The make-up air fan shall not be
permitted to operate until operation of the exhaust fan is proven. If the exhaust fan is
not operating, the make-up air shall not be permitted to operate.

CAPACITIES, CHARACTERISTICS, AND ADDITIONAL ACCESSORIES

1. See “Mechanical Equipment Schedule” on the Plans.

PART 3 - EXECUTION

3.1

A.

3.2

3.3

EXAMINATION

Examine substrates, areas, and conditions, with Installer present, for compliance with
requirements for installation tolerances and other conditions affecting installation of
direct-fired make-up air units.

Examine roughing-in for piping, ducts, and electrical systems to verify actual locations
of connections before equipment installation.

Proceed with installation only after unsatisfactory conditions have been corrected.

INSTALLATION
Install gas-fired units according to the "International Fuel Gas Code."

Where indicated on the plans; Install makeup air units on cast-in-place concrete
equipment bases. Comply with requirements for equipment bases and foundations
specified in Section 033000 "Cast-in-Place Concrete”, and as detailed on the plans.

Roof Curb: Install on roof structure or concrete base, level and secure, according to
NRCA's "Low-Slope Membrane Roofing Construction Details Manual," Illustration
"Raised Curb Detail for Rooftop Air Handling Units and Ducts". Install units on curbs
and coordinate roof penetrations and flashing with roof construction specified. Secure
units to upper curb rail, and secure curb base to roof framing with anchor bolts.

Install controls and equipment shipped by manufacturer for field installation with
direct-fired make-up air units.

CONNECTIONS

Piping Connections: Drawings indicate general arrangement of piping, fittings, and
specialties. Install piping adjacent to machine to allow service and maintenance.
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1.  Gas Piping: Comply with requirements in Division 23 Section "Liquified-
Petroleum Gas Piping." Connect gas piping with shutoff valve and union and
with sufficient clearance for burner removal and service. Provide AGA-approved
flexible connectors if required by manufacturer.

2. Drain: Provide condensate traps and accessories on piping connections to
condensate drain pans. Piping to be schedule-40 pvc, extended to acceptable
discharge point. Where installing piping adjacent to heating and ventilating units,
allow space for service and maintenance.

B.  Duct Connections: Duct installation requirements are specified in Division 23 Section
"Metal Ducts." Drawings indicate the general arrangement of ducts. Connect supply
and outside air ducts to direct-fired make-up air units with flexible duct connectors.
Flexible duct connectors are specified in Division 23 Section "Duct Accessories."

C.  Ground equipment according to Division 26 Section "Grounding and Bonding."

D. Provide control wiring between unit panel and remote control panel, according to
Division 26 Section "Conductors and Cables."

3.4 STARTUP SERVICE

A. Engage a factory-authorized service representative to perform startup service.
Complete installation and startup checks according to manufacturer's written
instructions and perform the following:

1. Inspect for visible damage and integrity for all sections.

2. Verify that controls are connected and operable.

3. Verify that filters are installed.

4.  Purge gas line.

5. Verify bearing lubrication.

6.  Inspect fan-wheel rotation for movement in correct direction without vibration
and binding.

7. Adjust fan belts to proper alignment and tension.

8. Start unit according to manufacturer's written instructions.

9.  Complete startup sheets and attach copy with Contractor's startup report.

10. Inspect and record performance of interlocks and protective devices; verify

sequences.

11. Operate unit for run-in period recommended by manufacturer.

12.  Perform all operations for both minimum and maximum firing and adjust burner
for peak efficiency. Measure gas pressure on manifold. Measure combustion-air
temperature at inlet to combustion chamber. Measure supply-air temperature and
volume when burner is at maximum firing rate and when burner is off. Calculate
useful heat to supply air.

13. Start refrigeration system when outdoor-air temperature is within normal
operating limits and measure and record the following:

a. Cooling coil leaving-air, dry- and wet-bulb temperatures.
b.  Cooling coil entering-air, dry- and wet-bulb temperatures.
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c.  Condenser coil entering-air dry-bulb temperature.
d.  Condenser coil leaving-air dry-bulb temperature.

14.  Simulate maximum cooling demand and inspect the following:

a. Compressor refrigerant suction and hot-gas pressures.
b.  Short-circuiting of air through outside coil or from outside coil to outdoor-
air intake.

15. Calibrate thermostats.

16. Adjust and inspect high-temperature limits.

17. Inspect dampers, if any, for proper stroke and interlock with return-air dampers.

18. Inspect controls for correct sequencing of heating and normal and emergency
shutdown.

19. Measure and record airflow.

20. Verify operation of remote panel, including pilot-operation and failure modes.
Inspect high-limit heat and all alarms.

21. After startup and performance testing, change filters, verify bearing lubrication,
and adjust belt tension.

B. Remove and replace malfunctioning components that do not pass tests and inspections
and retest as specified above.

C.  Prepare written report of the results of startup services.

3.5 ADJUSTING

A.  Adjust initial temperature set points. Set field-adjustable switches and circuit-breaker
trip ranges as indicated.

B. Working Adjustments: When requested within 12 months of date of Substantial
Completion, provide on-site assistance in adjusting system to suit actual occupied
conditions. Provide up to two visits to Project.

3.6 DEMONSTRATION
A. Engage a factory-authorized service representative to train Owner's maintenance
personnel to adjust, operate, and maintain direct-fired make-up air units. Refer to

Division 1 Sections.

END OF SECTION 237423
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SECTION 6

STANDARD SPECIFICATIONS
.|



1.

12/19

STANDARD SPECIFICATIONS

The "Construction and Material Specifications" of the State of Ohio Department of
Transportation (ODOT), 2023 edition, current ODOT supplemental specifications, and
current ODOT standard drawings shall govern work and materials which are not specified or
modified herein or on the project Contract Drawings. All references to “"the Department”
shall be changed to "the Owner or his Representative." The project Contract Drawings and
Specifications, in the event of a discrepancy, shall supersede the ODOT Specifications.

The absence of an “As Per Plan” designation on some item descriptions in the proposal for
which there are clear and controlling plan notes, specifications, or other requirements does
not relieve the Contractor of the responsibility to read, bid and construct those particular
items in accordance with the governing plan notes, specifications, or other requirements and
the Contractor shall have no basis of claim based upon an “order of precedence”.

ODOT 104.02 D., 611.04, 611.12, and 611.13 shall not apply to this project.
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SECTION 7

SPECIFIC PROJECT REQUIREMENTS
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SPECIFIC PROJECT REQUIREMENTS

1 - CONTACT DURING BIDDING

1.1 All questions during bidding should be addressed to Andrew D. Torowski, RA,
who can be reached at CT Consultants, Inc., 8150 Sterling Court, Mentor Ohio 44040
at (440) 530-2242.

2 - GEOTECHNICAL REPORT

2.1 A geotechnical report dated September 26, 2024 by CT Consultants a Verdantas Company
was relied upon by the Engineer in the preparation of drawings and specifications. Copies of
the report are provided along with each bid set but are not considered to be part of the
contract documents.

3 - INSURANCE

3.1  See the following Bid Set Sections for Insurance Requirements:
A Section 1, Instructions to Bidders, Part 10 Insurance
B. Section 3, General Conditions, Article 5 Bonds and Insurance (EJCDC) or Article 11
Insurance and Bonds (AlA), whichever is used in the Bid Set
C. Section 4, Supplemental Conditions

4 - WORKING HOURS

4.1  Nowork shall be performed between the hours of 7:30 p.m. and 7:30 a.m. nor on Saturday,
Sunday, or legal Holidays, without written permission of the Owner.

5- PROJECT COMPLETION

5.1  All work including restoration and clean-up shall be completed no later than the contract
completion date. Failure to complete all work within the allotted time will result in
assessment of liquidated damages. Upon completion of all work and written notification of
same by the Contractor, the Engineer and Owner will compile a punch list. The punch list
will be sent to the Contractor. All punch list work shall be completed to the satisfaction of
the Engineer and the Owner within 14 days after receipt of the punch list. Failure to
complete the punch list work within the allotted time will result in assessment of liquidated
damages.

6 - SITE ACCESS

6.1  Accessto the site for field investigation of existing conditions must be scheduled in advance
with the Owner by contacting Mr. Orin McMonigle, Director of Superintendent, who can be
reached at (440)392-9563
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7-PAYMENTS

7.1  This project is being funded in whole or in part by Ohio Builds - WWIP Round 5- ARPA.
The Contractor shall comply with all requirements of this program. In paragraph 14.02 C.1.
of the General Conditions, change “ten days” to “sixty days”.

END OF SECTION
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SECTION 8
PREVAILING WAGE RATES




DAVIS-BACON FEDERAL WAGE DECISION

The Contractor agrees that each individual employed by the Contractor or any
Subcontractor and engaged in work on the project under this contract shall be paid the prevailing
wage established by the U.S. Department of Labor under the Davis-Bacon and related Acts. This
shall occur regardless of any contractual relationship which may be said to exist between the
Contractor and any individual or any Subcontractor and any individual.

The Prevailing Wage Determination Schedule for this project is attached for review.
These wages are subject to change pending modifications by the Department of Labor. Wage
Determination Schedules can be viewed via the internet at http://www.wdol.gov/dba.aspx.

DB.1


http://www.wdol.gov/dba.aspx

(19n0)

8Aey no Oljewliojul JO UoNd9||o: El 9s ‘uapinq 0. 0120z "O°Q ‘uojbuysepm
‘M'N ‘@nusAy uonnjisu ooz ‘10geT Jo uswpedsq "S'N ‘UoISIAIQ JNOH pue abepp ‘Jojelsiulwpy 8y} 0} Y} puss ‘usping siy} Bulonpau 1oy suonsebBins Buipnjoul ‘UoNY8||09 SIY} JO J0adse Jayio Aue Jo sejewnse asay) Buipiebal syu Py
ABY NOA J| "UONEWLIOJUI JO UONY3|(00 By} Buimainal pue Buns|dwod pue ‘papasu ejep ay) Buluieluiew pue Buusyeb ‘seoinos ejep Bunsixs Buiyoess ‘suononiisul Bumaiaal 1o} awi) Bulpnjoul ‘UoNoa|09 SIy) 19|dWoo 0} SAINUIL GG JO SBEIaAE UE aYe) [|IM S| Jey) SJeWnsa S\

JuaWaleIS UapINg ol|qnd

‘s)ijeuaq abully pue sebem paiinbai Ajjebs| panleoal aney seakojdwe jey) sulwIS}op O} UCHEWIOUI 8U) MaIAS] uoljew.ojul siy} Buinieoal selousbe Bunoenuod [eiepe) pue 1OQ "pawlouad siom ay) Joj ayel abem Buljieasid uooeg-sineq Jedoud ayy uey) sssj jou pied usaq sey dlUBYOSW JO
J210QE| Yyoes jey) pue 8)9|dwod pue J0a.1109 ale s|joiAed ayy jeyy Buneoipur ,8oueldwo) jo juswslels, paubis e Aq paiuedwoosoe osfoid uoonsysuod ayy Buioueuy 1o 1oy Bunoesjuod Aousbe |eispa ayj o} sjjolAed |[e jo Adoo e Ajyeam jwgns 0y si030ejuod alinbai (11)(g)(e)s's § 'H'4'D 62

je suonenBal (0Q) JogeT jo Juawpedaq ‘SN, Noam Buipasaid ay) Buunp aakojdws yoes pied sabem oy} 0} }0adsal Yym Juswajels B Apaam ysiuiny, O} S)OBIUOD UOIONIISUOD Pa)sisse 10 pasueuly Aj[e1opa uo yiom Bujwiopad siojoesuoogns pue sI0)0enuod (SyLe § '0'S'N o)
1oV puepdo) ay] (B)G'G ‘e'¢ §§ "H'4°D 6 Ul PaUIEJUOD UO[}O8[|0D UONEWLIOUI By} O} puodsal 0} S}OBJJUOD UONONIISUOD Pa)SISSE J0 padueul Ajlesapa- uo sJom Bujwiopad s10j0BU0OgNS PpUE SI0JOBIUOD PAISA0D 10} Alojepuew si )i ‘leuondo si /#€-HA W04 Jo uona|dwod ajIypm

S
(o]
S
(o]
S
(o]
S
(o]
S
0 >
m
< A
(o]
S
(o]
S
(o]
M3IM "O4 |[SNOILONA3a| d3HLO XVL VoI Qa3aNdv3 AVd 40 [S¥NOH[ __ Ava HOV3 G3MJOM SYNOH NOILYDIFISSY10 msZ YIMHOM HO (43aWNN
aivd violL ONIATOH 1INNOWY 31vd Iv1ioL m MHOM m B ° ALI¥ND3S TVIDO0S 40 S1I91a ¥N04 1Sy “69)
S3OVM “HLIM SSOHO o I35 7|  ¥3IIWNN ONIALILNAQI TYNAIAIONT ONY JNYN
13N 2 25
mzo_Fon:n_m_o 3 62
8
(6) (2) (9) () 31vd ANV Avd (¥) (€) (2) (1)
‘ON LOVHLINOD HO 103royd NOILYD01 ANV 103rodd ONIAN3 M33IM HO4 "ON T104HAVd
8102/82/¢0 :salidx3
8000-GEZ} :'ON gINO ss3vaavy [J woLovyinooans wo 1 yo1ovu1N02 40 IwwN
8002 090 "NoY ~Jaquinu [04JU0d GO PIfeA Ajjuaind e sAe|dsip )i SSejun UoRBULIOJUI JO UOII8Jj0d 8y} 0} puodsal 0} paiinbal Jou 8le Suosiad
UOISIAL(] INOL] pue aSeAy 'S N . . . ‘
P : (wiy nsuiZ#ZEym/swioy/pym/Aob jop’ mmm e sSuoionsu| 8as asn [euond s,1010eu0) 104) UOISIAIQ JNOH pue abe

* 170dAVd Joge Jo wawiedaq 'sN


nthai

nthai

nthai

nthai


‘3000 S31VIS A3LINNIHL 40 L€

37111 40 1L€¢ NOILO3S ANV 81 J1LIL 40 100} NOILO3S 33S 'NOILNO3ISOdd TYNINIED HO 1IAID OL J4OLOVHLINODENS
40 JOLOVHLINOD FHL 103rdNs AVIN SINJWILVLS 3A0GV FHL 4O ANV 4O NOILYOIHISTVd TNJTIM IHL

JAINLVYNOIS

31111 ANV JNVN

‘SHIVINTY

NOILVNV1dX3

(14v¥D) NOILd3OX3

SNOILdIOX3 (9)

‘MoJaq (9){ UOI}OaS Ul pajou Se }daoxa JOeJju0d 8y} Ul

pajsi| se syyeuaq abuly palsinbai ayy Jo Junowe ayj snid ajes abem Aunoy oiseq

a|qeo|dde ay} Jo wns 8y} Uey} SS9| Jou Junowe ue ‘|joiAed ay} uo pajeslpul se
‘pied usaq sey ||olAed paduaiajal SAOJE dY} Ul Pa)s]| dlueydaw Jo Jaioqe| yoeg — _H_

HSVO NI AIVd 34V SL1I43N3g IONIYS FHIHM (a)

"MOJaq (2){ UoIO8S Ul pajou se }dadxe
‘soakojdwa yons jo jyeuaq ay) Joj swelbolid ajeudoidde o} spew aq ||im Jo usaq aAey
JOBJJUOD By} Ul pa)sl| se syyauaq abuuy jo sjuswAed ‘|loshed padoualayals anoge ay)
ul pajsi| dlueyddwW Jo Jaioge| yoea o} pied sayel abem Auunoy oiseq ayj o} uonippe ul —

O

SINVHO0Yd YO ‘SANNAH ‘SNV1d AIAO¥ddY OL AIvd FHV SL1I43INIF IONIYS IHIHM ()
eyl (v)

"JogeT Jo juswpedaq sejels pajun ‘Buiuiel) pue diysaonuaiddy jo neaing ay) yym

paJalsibal ale ‘aie)s e ul s)sixa Aouabe pazjubooal yons ou 4l 1o ‘JogeT Jo Juswpedaq sajels payun ‘buluiel |

pue diyseonuaiddy jo neaing ay) Aq paziubooas Aouabe diysaonuaidde ajeis e yum paisysibas wesboud
diysaonuaidde apiy BUOq B UI pass)sibal Ainp ale pouad aaoge ay) ul pakojdws saonuaidde Aue jeyy (g)

‘pawopad ay 3I0M SU} YJIM WIOJUOD DIUBYDSW JO JSI0JE| YOBa IO} UISIdy} YO} }9S
SUONEOISSE|D BU} Jey} {J0BIUO0D dy} Ojul pajelodiodu; uoljeujwlalep abem Aue ul paulejuod sajel abem ajqeoidde
SU} UBY} SS9| JOU SJE UISISY} PAUIBIUOD SOIUBYIS W IO SIaloge| Joj sajes abem ay) jey) 9)9|dwod pue 1081100

ale pouad anoge 8y} Joy papiwgns aq o} palinbal 1oeJjuod siy} Japun asimiayio sjjolhed Aue jey] (g)

9
an}
A
:Mo[aq paquosap pue (GrLe § "O'S'N OF ‘LGE 18IS 9/ 1296 18IS 2/ ‘801 18IS €9
‘816 "1EIS 8¥) Papuswe se ‘Joy pueledo) sy} Jeopun JogeT Jo Aiepaiosg eyl Aq penssi (v 9piaNS W40 62) €
Hed ‘suonenbay ul pauysp se suononpap a|qissiwiad uey) Jayjo ‘uosiad Aue Aq paules sabem ||y sy} wouy
Aj3oauipul Jo Ajjoauip Jay)ie apew uaag aABY SUO[ONPap ou jey} pue uosiad Aue Aq pauies sabem Apjoam

(4010BAUOOQNS JO J0JORAUOD)

(Ing 8y Wwiouy

pIES JO J|EYaq Uo Jo 0} Ajoauipul Jo Aj}oalip Jayjie apew a4 ||Im Jo usaq
aAeY sajeqgal ou jeyy ‘paulses sabem Apjaam ||ny} ayy pied usaq aey josfoid pies uo pakojdws suosiad ||e

‘ ‘ jo Aep ay) Buipus pue ‘ jo Aep
(>1op Jo Buipjing)

ay} uo Buipuswwoo pouad jjoihed ay) Buunp jey;

(1030B1UOOQNG JO JOJOBIUOD)

ay} uo
Aq pakojdwa suosiad sy} jo JuswAed sy} asiniadns 1o Aed | 1eyy (1)
:a1e)s Agalay op

(epiL) (Aueqd Aiojeubis Jo swenN)

aleq


nthai


nthai

nthai

nthai

nthai

nthai

nthai


JoloeJiuod awd ay |

ueo| ayj ui paisi|

"309[oud jJo uol3edao|
pue sweu ay|

se Jaquinu 33(oud
9yl apnpul pjnoys

<

(enoqe Ajpoauip Suipus
323Mm ydiew pjnoys)
‘polsad Aed ay3 jo Sarep
pue SAEp ay3 a1edipu|

/

/

109foud
91 J0J pa1ywgns si ||o4Aed 1se|
Y3} Uuaym ,|euld, piom ayy adA|

"10BJ3U0D

B J3pUN pPayJOM S}39M 3y} UO
paseq aq p|noys pue Ajjernuanbas
paJagquwinu aq 3snwi sjjoJAed

g NﬁON £ET TETiN DWFN oog § oss| 00E | ooe 5
£0 LTS 00 583 12058 | L69C18 [ c1e1d | AoIs1s T YN Jezog (Ing c
faoniite 8 7osf| ooz oot o ukudinb3 semod #HEE - J8 A0 ey
SE3MH04 [SNOIONGS]  83H10 S— WL RIE] FERELE] AWd ] SEM0H 90 HOWE QS O SH00H R YESIEEE ] FER EEREET EEEECR
arvd IWLOL amorpap] | -qns amg ANIdTOH LMNO WY 317 I¥LOL er ez lzz |1z | om a1 0_ AHOM Xg ALENDAS Y00S5 40 %1910 8n04 L5y "A8)
mmmu_s : : ZHLIA 85089 N b HIAWNN OMIALNIS Fnd LN ANy IR
o =35}
125 | P oo | v [ ang, [ wene g | & 2
SNOLLONA3a = o
@ | —7 *
3] 1 - () 9 (5) Ly ANy AW (7 ) (7} (L) .
\ 000g
2LOES M PlalRB0 'STUs LY 188115 Uigoy OLOZFEIF0 o
ON LAYALNOD 8O 103r0Hd MOILY207 ONY LO3r0Hd A ONIINT HIT 8O ON TIOHAYd
LLoziLezL sedida Auedwon uojonisuon sidwes
BrLOSLEL SON SO o _EOLES M UCSIPEIN 0ANQ 1S8M 58E goqugay L] =oiovsinooans do [ so1omin00 40 3w
— T

800Z 22Q AsY

UOISIAIC] NOF] pUR 958 “Q)

GH

UBQUI g FINOS GO PIEn Ao B SABISIE i SSEUN UOIBLUIORI J6 UOISBIics Bt

(WY nsul gk UMSULIOYPYM/ESB/A0B 0P MMM JE SU0ONIISU| 89S ‘a

T110dAYd

pliodses o} painbel JoU ae SUGSIES

N reuondo s.Jo3oeuo) 104)

51T ANoH pue sbei
uoneNsIuLLEy SpIEpURIS JUsLWAD|dWLIT

Jogen yg Juewpedaq 'sn

2V,

JojoeJjuooqgns

ssalppe J03oeJ3u0dqns
J0 J019BJ3U0D Y1im A|933]dwod 1IN0 ||14

‘pouad |joJAed
9y3 jo Aep ise| ayl

J0O JO19BJIUOD JO SWEBU 3IS]|
pue saxoq ay3 JO SU0 }I3YD

"SU0IJ08.1400 papaau Aue Bupjew ul spie Ajjesluoljos)d )l buiaes ‘Jpd e se wio4 |joiked /yE-HM
azI|3n NoA J| "uonew.lojul A1eSSa08u 8y} ||e SUIBJUOD pue W04 |[0JAed ZH€-HAM @Y} 0} SWIOJU0D )i Se
Buo| se waysAs |joihed umo J1yy azijin Aew s10}oeljuod ‘[euondo Ssi wio4 ||oJAed Z¥€-HM 8u) Jo uonaidwod ay |

wi04 |j04ked /vS-HM © InQ |[14 A]398110D 01 MOH

DB.4



Aed ayj Jo} asAojdwa
9y3 03 pled Junowe
19U ay3 AJ1pads

]~

2L0Ts IM PIRlEIRg ,
00 Ho Lo3rodd

UalLedy 188115 UIgoy
MO0 ONY L23rosd

AMIANT XITMA 404

£0LES AN \.“cmE BMICISOMEBE oqyqqy

Auedwon Uc |

(wiynsulzpeumisuL

ISR JCIIOG THVO) piygh ARSI B SAESI ) SSE{U WOIBLLIGRI o UOISS(o0 BT 13 GROMSE! 6F pearbes Jou &8 SUosis
pumesa/AoB [op-MAVA JE SUSIIONLIISU] 808 g4

reuendo $,10)92)U0D 104)

y 3

(sue|d o1 pied asoyy jou)
yses ui pred sa3uldy
pue 21eJ agem Alnoy 1si]

*39313 gof Suipuodsauiod

9y3 Jo/pue uoisiIap
98em 10eJ41u02 3Y3 Ul Pa1eIO|
uollealyissed qol ayy Aypads

WBWIANRIS UIPING NN
Siauay al . LLLIOJUL 3L a1 AR UoNELLIOIUL SIYL Bulialad sa1auafie BUIequod [2iapa) pue o d paulouad jioa ayy jo) ajel adem Guyessid uoleg-siaeq Jadosd ay ueyl 55a) 10U pled uaag ey Jjueydaw jo
Jzaoge) y:ef HUNLPC OU GBS, PAUAIS B Ag paiuedlwioae Jaa(odd umlandsuod 3u) Aulaueul 4o Jo) Aulaeuod Auale elapad agl o) siodaed (2 10 Adod B AR E e NGNS 0} S103aE U0 annbal (eSS § 5 4D 6T
1B SL yaes pied sabem auy) 0] 19adsal Y JUSLLIBIE]S B AR{S8A YSILU4NY, 0] SJIEAQUOI U0IJIMIISU0D PRISISSE 10 PaIUBUY Al B8PS 4 U0 }10M BuLLoNad SI0JIBQUOIGNS PUE SI0JIBILOD (SR LE § O'STN OF)
bt OF\_P .._OUC_J U@v_.._ oM m..__JOS wr_..—. o] PUOCS ) 0 S EAIH00 UDIJINGSUD I RAISISSE J0 PaIUBUl §IEIPS 4 LU0 Hi0m FUILLIO LS SI0JIEIU0I0NS PUE SI0LIEUDT Paiaand 10) AOJEPUELLSIY [EU0NH0 51 2 FE-HM W0 J0 LOHAIHLIOD 31U,
J0J sdujuies ssou3 ayy Ajoads g
o
B 0z ek g taazs| 0O0FT org ove | ors s
Lzean'ly | escivs 8553 | ££2218 | 8rably _JITEI #dnois g Aejey |+
3 usLdinb3 Jamo - Jaun] ue;
B E1LT 08'09% ol 1 3 d Hint 1 Ueg
beeroed wa wres [ 00°0T ook | omg | oo s
POE9STE | ST 03FE go'lcy | 1SBIIE | T1ekIS | 9keals 5
d o FENTTIT=E0 - yausipp Ao
fbecols £T'69% il S Hat - A A0H
sert grees | 00°0T oog | oor s s
e P00° 13 88,98 a daguunid PEU0D
: 9yl Jopun paj)Jom Sino
SLFI0TE w2715 00°0F avs | ooz | ovs | oue | oos s| oo e 0w gis) SH U _U v_ S
L0E6LS 121088 z99z2% | ososd | 1¢SOL$ | s1cRg Jsiuadien 2Wli} Hﬁm_mbh _ur_m OC.\__H‘_®>O/
. TLTES o a21ualddy ﬁ . . .
CUEIULS i 193|424 A|91e4NddE ISN|A N
Tl.llll.lf SRR wi pooes | 00°0F oos | ooz| oos | ooz | ons 5 T\
gLonr g | e S SLLRE | SE 8T Jrrms T
£ |eross | oe1 ot o] Eemmadien St |
X &
SBNOET :Hrrm_rw“ Q0°0F org | ooe| oos | oe | 008 s
LOEEe g [ 14w 109foud ayl 90'9E1S z
' B 00'F 00 o] JsiogeT |eisuss HHEHE - Jexlopa uosER
uo PaYJOM SINOY awl} Bstis
ﬁ P Iloe sest mie | QLT ars | oss| oos | ooe g
sovests | ereesg  JYSIBIIS pUB 3WILIBAO 001918 zdnais sezogng | ©
, £8'79% 00T oo o Galudinb3 demod HER - 18 AL ey
[e101 3y Aj1aads Tozov1s b
EENERE CRIE] RE[TSE] A¥d 40 | 5HN0H ¥ HO¥3 QT1d o SH OF RIS mEzZ FE«! BYEREIREETRN
TYLOL LM DY EIRA oL T er ez iz oz et | or 1S SO = ALHEND38 TWIaNA 40 811910 5n104 Lsw] “Fa)
1 : 1 il T 55049 % um = HIAWNN OM LA 43 THOTIAIIN AN TN
e e e | prag fomar | e Jomp [ v | e | 5 =2
8)
41 \ (@) iz ¥ aNY A¥d (F) () .
pa3)40Mm sinoy
000g 0Luz AT

|e101 Ajiep 8yl pue ,Jaumo,,
Suipn[oul uoiledlyISSe|d JJoM
‘Bweu J1ay3 apnjaul Ajuo paau
SI2UM(Q SSauisng 910U dsead|d

‘P31

90 P|NOYS 10BJIUOI 3y} JapuUn
3J40M UOI132NJ3SU0d 3ulwJioyiad
sojueydaw pue siatoqe| AjuQ

"SWeU S,J9)40M Yoea 3IsI]

DB.5



's93em 3au pue ‘suoipnpsp
‘poluad Aed siyy Joj paudes Junowe ssol3d ay3
8u1pJ0234 UBYM SUOIIBIIISSE|I OM] BY3 SUIqUIOD)

N

r/

Jo} pauJea afem Ajunoy pue ‘payJom
SJNOY ‘SUOIIBIIHISSE|D qOf JUBJaHIP

9Y3 ysin8uilsip 01 sauj| 2J0W JO OM}
9sN “}0eJIUOD Y] Japun suoledijissed L

"yoea

31 Ul paJa1us sl ‘94'ZT0‘eS ‘s129foud
[|e uo pauJed sa8em ss043 ay|
'/ uwn|od jo jjey doy
91 ul paJs1us sI ‘48 ey TS 1sloud
SIY3} Uo pauJsed sa8em ss043 ay|
*}0BJIUOD JBYloue
Uuo SJNOY G°ZT pue 10eJluod siyl
U0 SINOY G'6Z PON40M JBAIIQ X3V

\ é ydom 3|di3nw swJojiad asAojdwa ue §|
\ ’
NTeer' 1Y eats| 00FT oo ooa | 008 s
LTETOIE | 1s g 86Ced | e£22ls | srarld [ 118 f dnous (g Aetoy |+
ZELe 0809% ol uswdinb3 jamag g - Jalin | 1eg
—— = ¢
Yagre war Ippes [ 00°0T ore | owe | ooe s
FOEHSTE 91°08%% B20°1G% | TSBIIE | 114013 E =,
d Janyues] - Jausipp Ao
sy £T'69% o Y S #Hat - U A A0H
sevt gzeey | 00°0T ooe | oox aog 5 \
S
A8 b0 1S 88L9¢ o Jequinid #E - UoUs I foy
LKLY w1778 00°0F oo | ovz| owe | oua | ooe sl ook 1e 0w gis)
TOLELS TLL0ES 29923 05068 | IFS01E | g1cRg Jajuadien 8
g a21usudd -
Zoroo1g] TETES z lusuddy Hitt - 081 @iDeY
BB wn ggocy | 00°0F oog | ooz| ooz | ooz | oos 5
2T 90F 13 1£718%% 614F% | GEBZLE | LLFCTE | 00TETE €
o 2 05t ] Jajuadie -pOOAA LIDIE
sy 61098 08T il 3] FHAHE -POOA, ys
BEDOELY L2 S £37 o0or oos | oos| oos | ooe | 008 5
Leez' 1y TLL9FSE TCTFY | 99°TE1Y | AFOCTE | 0] z
Bioosg] Veore | wp [ 7 o aioge] RisuED it - 195|.0 p UDSEP
FFTI0T et mis | 0SLT ooe | o5 m o'z s
SOPLELS | £rBess 00589 12058 | L6968 [ STgR1E ) Thlag N\ z dnolsy 1szoq (INg c
X - Juawdinbg Jaro, EPEL Vg ]
A Tazzpry| FFEOS | o0t we ° 3 om0 st - JoAIQ Xely
Y33 H04 [SNoIondad|  =3H1g Pr— Ryl ¥oId [FERERE] A¥d 40 | SHNOH Y0 Ho¥3 OZAHOM SHAO) NOILYOIAISSYT0 mEz HTAHOM 40 (3R
divd A¥L0L ¥ ONITTOH ANNO WY 31w WLOL % o HHOA n3 ALMMD3IS TWD0S 40 SLI9I0 4N04 15y "08)
s39vM T | I ANE | 55049 i R L R L N 5 RE9] U3aWnN SNLGLLNEAITYRaI AN ONY 3N
==}
SNCILSMITC ke ﬁ i )l N EH
(&) Ly ANy AW (5 () (7} (L)

ul s309foud ||e 10} }29M 3Y3 Sulunp pauJed

Junowe ssoJd sy} Ja3u3 "/ UWN|OI JO jjey

dol ay3 Ul 30BJ3UOD SIY} UO pauUJed JUNowWe
$s043 ay3 Jo3ud ‘||osAed s1y3 uo paqliasap
109fo4d ay3 ueyl Jay3o s3aafoud uo pauuesd
sem 93em Ap|9am s 4axJ0Mm e Jo Jed §|

‘Jley wonoq ay3

DB.6



[{ET]

sjuauag abul pue sabesw painbal Alefs| pAI8I8) By S8aA00LUE JBL] BUILLIAIED D] UDIELLOUI 8] MB1Aa0 UoLELI0LU Sy} Buliadal saiausie OUjoeund [giapal
JBI0GE| LY3E8 BY} PUE 818|dLU0I pUE 108400 aue s|j0dAed ay] jeuy] Buileapul BIuUBICUI0D J0 LBwWsle]S, paulis g Ag paluedwoade ‘sloid uoiandsuod syl Buiaueu) Jo
1e suolenfad (QQ)oeT o Juswpedad g e Buiparaid ayy Suunp astojdwa yaes pred safe aul o) P dsal U JUaLLIE1eIs B AEam YsIuing, 01 %

AN 'BNUaAY UORNWSUD 00Z 'Z0SES W00y HodeT Jo uaiyedad 'S0 ' wg3 'uols
el NOA )| UONELIOJW JO u0aa|o 2 ay] Bualaal pue funs|duod pue ‘papaau elep auyl Guiliejuew pue fuuayled 'seunos ejep fugsie uiyueas 's

ANOH pUE e, I0JEISIULP Y BU] 0] Wal) Uas UapIng S BUNRAY 0] S

OLZ0T "0°d UOIBLIYSEA,

UNRIN SIETIN JPAdSE ST A 0 SATRIITSA ASAL] Bupefal SjuaLILIng Aue

JUBLIIRIS UPING 1 ‘98ed

Alojeudis uo ,suondaoxa (9), Jopun

|k S1 2] B1ELUNSE B,

Cd Laag sey 2|uUEYdEL 10
1 (NE)EIGS § W DB
102 (5¢ L2 § "0'S N 0%

1y pue@Edon ay | c(e)s s e §6 Y40 67 Ul PAUIEIIOD U0I1E]|02 UDjeLLLIL) U 0] pUOdSal 0] SPRIM0 UDIANISU0 D PAISISSE J0 padueul z_mkwﬁ_mn_a&\h UNU: _UC_ m_ CO_HNC N_O_XQ “.._QC.:J.F ”_L mm 404 Jo uopa oo a)iuas
01 ysed se pied 10u aJe s11jauaq a8uli4
OepErS waeek] 00°FT [IE] ore | ore s
LZEZ0 1% | E€6C1PS B6CET | £22TIY | BFERIS | PICLIS pdnols ug Aroy |+
GeaTis 08°09% ol wewdinb3 1amoo g - JauIn] ueg
s wr Trps | 00°0T ors | oo | oTe s
FOESC TS S1'08¥3 80°1eE | TSBIIE | ITLPIS [ 9FCO1T b
. JeqlLLEa] - yousdps o
Cracons| £F6%8 4 LB - Yousi Moy
eest greeg| 00°0T oo | ooy arg 5
S
favonig| 88498 o tsquinig st - UoUe I Ao
TLFI0E wit 1els| 000k oog | oog| ooz | oos | ooz s %0 18 oW g 15|
L045LE 146089 29'92% 05063 | 1FSOIS | grcaeg Jejusdien L
. a2jusudd -
Zoroo1g] TES ¥ weddy Bt - 001 FiBeY
HEEE wit roocg | 00°0F oag | oos| ooz | oos | ooz 5
a1 90F 1% 121873 GLLFE | SE8TLS | LLWCIS | 00°1S1E m
¢ : o5t o Jgluadie -POOpA LIDJE
(o 61°09% 08T 1 9] h HHHHEE POOAN us
BEOOELS ¥l eTcEs Q0 or oos | oos| oos | gpg | oos 5
LO'EET'1S 1LL9%3 TETED | 99TELT | LFOCTE | S0T9E1S v
N\ e ooc1g| OTEPS [ 00°F | owr o| eioge] eisueD R - 18I0 p UDSED
sFeine sea w1 | QLT ooa | 055 | ooe | oog g
cobee 1 | sbgcos | ooced || 1e0s3 | Ls9513 | STeR1s | 00To1E 7 dnolg Jezod |Ing
5 i uswdinb3 1emo - s xe
Tazzrt £3'79% 00T oue = ! Inb3 d / Her L el
>33 M H04 [SMOILDNa3d mm..:.o\ — Rl CRE] EEMPTE] A¥d 40 | sHN0H ¥ HOw3 J3H Ol SHNOH NOIL¥IIISS Y10 mEz HIAHOM 40 (H3FHAN
Qlvd I¥LOL Z AMIdIOH LRNO WY ENLC) IWLOL 9 QM m3. ALMEND3E IWID08 40 51910 dnod 15v7 “Ea)
530 SRIPENL | R ARS | plin 55049 o B2 el I O R mm S|\ E3amnn onnAEIINAa T RaIAaN) O 3w
Tk o
ENOILONA3a FE5 | Prd L [ P |0 ) i g | 2 iz
)]
] 2 (o) (5 310 AN A (F) ) (z) (0
000 2LOES W PlaNeaq 'siusLLledy 1eals UIgoH 0L0Z/rTil / =
‘0N LOYVHLkEO 4O 103r0d NOILYOOT ANy 103rodd
— JuawaaJde diysaosnuaidde syl
LLOZAL ST, Sodi] } : :
BFL 05 . F== = COLES |AA UOSIDBIN "8AUC 15804 58T

‘98ed Auojeusis

uo suoNpap ,Jaylo,
J0 uoneue|dxa apInoid

553400%

WAL (OO0 GO PIEA ARSI B SABISIE I SSSILN UOIBUCH [0 UOISEIos BY) 6] prodss) of paii)

IPEUMSLLIOYpUMeSafA0B|op-mmm Je Ssuoonnsu| a8s ‘esn [euondo

TT0HUAYd

J0 Adod e apinoad 13 9|eds Aed juaaund
9y3 apnjoul 3snwi [joJAed ay] ‘papodal
90 1SNW J0BJ3UOI B JSPUN HJOM
Sujwuoyiad sd13ualdde passisidal v

DB.7



e 3 o e “wojaq (9)f uonas Ul pejou se jdsoxs ‘saafo)dws
3000 S31v1S A3LIN 30 1€
NOILDZS 335 NOILNDSS08d THIWIED 30 TIAID 0L H0LIWHLINOIENS yons jo weusq sy Joj swesbord seudoudde 0 apew 3g W 0 UIIG Iney
SANSWELYLS SN0EY 3HL S0 ANY S0 NOLLYISSTYd NG T SHL PeQUOD ay) ul pajsl| se sauag abuw jo sjuswRed ‘oufed paoussaal anoge ay)
Ul paysl] SlUBYSSL Jo Jslioqe] yoes oy pled sajes sbes unoy aiseq sy o) woippe Ul —

FLIL S0 8
HO  HOLOWY,

L0235 OMw 21 31LIL 40
J 3HL LOIENE AYW

Jaumg) 'sdwes pagoy D
F1ULANY 3NN SWYYDOUd 80 'SAONNL "SNYTd 03A0YddY OL divd YV SLI43INIE IDNIYS IUIHW (B)
aeyl ()

“inqeT Jo Juawpedsg saeys papun ‘Buiues) pue digsaanquaiddy jo neaing auy) ypw passisibai ade ‘ajeg
B ui sisina Aousbe pazufiooas yons ou ji Jo ‘xoQqeT o Juswpedsn ssiels panun ‘Guues) pue dyssonuasddy
0 neaung =2yl Ag peauboosy Aousbe diyssonusidde speis B ypw passsibes welboud digssogusadde
apy eucq B ul pasejibay Ainp ame pouad asoqe sy ul pafojdws saonuaidde Aue jey) (g)

paLUciad Y HI0M SUJ Ik LLIOJUCD SIUBLOSILW JO J2I0GE] YIBD J0) WISISY) YUoy B35 SUOHEIWSSEID
ay) ey ‘penuos sy oju pajelodioouw wopeumuuelep sbew Aue w pauiejuoo sajer sbem s|geddde
aly) UBY) SS8| joU ale UBISL) paUlBjuOS SOIUBYISLW 10 Sialoqe) 1o} Sajel abem auy) jeyy 'aa|dwos pue jpauoss
ale pousd asoqe sy} Jo) papWans aq o) paanbad 12e0U0s S Japun aswasylo s|joufed fue jey) (Z)

SHEINEH
«424lo, Jjo CO_Hmcm_me
sujauaq asuul
HL. Q . .._. Eajw PIIYD IO} GBS - SUOIIPNDIP JSUIO - ###e - JaNUQ X3
03 uo11dadxa “MOJeq PaqUIsap PUE ‘(GELE § 'S N O LLGE "BIS 0/ '£06 18IS Z£ ‘801 "UEIS £9
‘BFG 1BIS BF) PepUsWE SE "oy puejadoD ayj Jepun JogeT jo flejeres sy Aq panss (y aANS ¥4 D 6E) €
.._.O u O_HNC m_QXW peg ‘suonenbay ul pauysp se suoipnpsp s|qissiuuad uey) By ‘uosiad fue Aq pawes safes ny 3y) woy
° Appeapun Jo peap Jsyps speEw useq sney Swogonpsp ou jey) pue uossed fue fq pewes sabew Apeeam
(JOI0BUOIONS JO JOIDBIOUDD)
nj Sy Wo.
\ 1N =ya ey Auedwon uonaniasuod sjdwes
N PIES JO J2Yaq U0 JO 0} AR22uIpul 0 A02UIp Jouy2 apew 24 |k Jo ueag
SAEY SEJEQE) OU Jey] 'pRwes sabem fxsam |y sy) pied ussq saey joeloud pies uo pafojdws suosiad |
: E R B : ‘ K
1noy Jad gz 98 Je usisuad pue Inoy sad olLog v PFEP g SHBUPEPUE 010z ¥ whe g
0GZ1S 12 [2uap g yieay ued o) Aosap pred + dnouo Iug Auejey Juawdinb3 Jamod (310 Jo Bulpping)
IJW\\|\ 3u1 uo Burauawwes pouad Ipifed 3u) BuLnp 1ey) : W PIRleIRQ ‘siuswedy @3S uiqoy
NOILYHY Taxs et OTId 30X 3 (J0J0ENUOITNG JO JOIDBQUSD)
ay) w

Auedwon uononnsuoD sdwes

SNOIL430%3 (2)
Aq pafojdws suosssd ay) Jo s wled ay) sswusdns Jo fed | eyl (L)
wopq (o) UOIDSS Ul pajou Se 1dsoxs 'PENUOD 3y} Ul .
pais| Se sjuauaq abuuy pannbal syl Jo unowe au) snid a1e1 afem funoy aseq aers Agaiay op
3|ge2dde ay) jo wns 2y uey) $s3) U Junowe ue ‘|ofed sy uo pajeIpu se (L) (Aued fiojeubis jo sweN)
‘pred ussq sey pifed peausleys) aAOgE SY) UI PRISI| DIUB YIS LW IO JSI0GE| YOES — E - -

losiuadng (joifed 1afed Auegi]

HS¥D NI Qlvd 3V SLISINIE IDNIES IYIHM (9) —_————ara
0L0T/8giv0

DB.8




CONTRACTOR FRINGE BENEFIT STATEMENT

Contract # /Project Name: Contract Location: Today’s Date:

Contractor / Subcontractor Name: Business Address:

In order that the proper Fringe Benefit rates can be verified when checking payrolls on the above contract, the hourly rates for fringe benefits,
subsistence and/or travel allowance payment made for employees by the employer on the various classes of work are tabulated below. Please
Include Apprentice Rates.

Classification: Effective Date: Subsistence or Travel Pay:
$
Health & Welfare Paid To:
n Name of Plan/Fund/Program:
|_
T | $ hr
w Address:
| Pension Paid To:
" Name of Plan/Fund/Program:
Q $ hr
I Address:
z Vacation/Holiday Paid To:
= Name of Plan/Fund/Program:
a s hr
g Address:
S | Training Paid To:
1 Name of Plan/Fund/Program:
w|$ hr
Address:
Other Paid To:
Name of Plan/Fund/Program:
$ hr
Address:
Classification: Effective Date: Subsistence or Travel Pay:
$
Health & Welfare Paid To:
s Name of Plan/Fund/Program:
S hr
= Address:
a | Pension Paid To:
) Name of Plan/Fund/Program:
=z |$ hr
e | - Address:
o | Vacation/Holiday Paid To:
g Name of Plan/Fund/Program:
o $ hr
tu Address:
S | Training Paid To:
< Name of Plan/Fund/Program:
TR hr
Address:
Other Paid To:
Name of Plan/Fund/Program:
$ hr
Address:

Supplemental statements must be submitted during the progress of the work should there be an increase or change in rates. Use additional sheets
as necessary. (Attach a copy of your most recent premium transmittal (including copy of check submitted) into each of the above
plans/funds/programs or a letter from the above plans/funds/programs reflecting current payment status).

| certify under penalty of perjury that fringe benefits are paid to the approved plans, funds or programs as listed above.

Name and Title Signature and Date (Wet Signature Required)

GSLC #16 (1/09)
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PREVAILING WAGE NOTIFICATION TO EMPLOYEE

Project Name: Job Number:

Contractor:

Project Location:

Jobsite posting of prevailing wage rates located:

Prevailing Wage Coordinator Employee
Name: Name:
Street: Street:
City: City:
State / Zip: State I Zip:
Phone: Phone:

You will be performing work on this project that falls under these classifications. You will be paid the appropriate rate
for the type of work you are performing.

R Prevailing Wage Minus Your Your Hourly
Classification Rate Total Package Fringe Base Rate
Benefits

Hourly fringe benefits paid on your behalf by this company.

Fringe Amount Fringe Amount
Health Insurance Vacation
Life Insurance Holiday
Pension Sick Pay
Bonus Training
Other TOTAL HOURLY FRINGES
Contractor's Signature: Date:
Employee's Signature: Date:

whpw1512
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10/30/24, 4:23 PM

"General Decision Number: OH20240084 09/06/2024

Superseded General Decision Number: OH20230084

State: Ohio
Construction Type: Building

County: Lake County in Ohio.

SAM.gov

BUILDING CONSTRUCTION PROJECTS (does not include single family
homes or apartments up to and including 4 stories).

Note: Contracts subject to the Davis-Bacon Act are generally

required to pay at least the applicable minimum wage rate
required under Executive Order 14026 or Executive Order 13658.
Please note that these Executive Orders apply to covered
contracts entered into by the federal government that are
subject to the Davis-Bacon Act itself, but do not apply to
contracts subject only to the Davis-Bacon Related Acts,
including those set forth at 29 CFR 5.1(a)(1).

|If the contract is entered
|into on or after January 30,
2022, or the contract is
|renewed or extended (e.g., an
|option is exercised) on or
|after January 30, 2022:

Executive Order 14026
generally applies to the
contract.

. The contractor must pay

all covered workers at
least $17.20 per hour (or
the applicable wage rate
listed on this wage
determination, if it is
higher) for all hours
spent performing on the
contract in 2024.

|If the contract was awarded on].

|or between January 1, 2015 and
| January 29, 2022, and the
|contract is not renewed or
|extended on or after January
|30, 2022:

Executive Order 13658
generally applies to the
contract.

. The contractor must pay all

covered workers at least
$12.90 per hour (or the

applicable wage rate listed
on this wage determination,

if it is higher) for all
hours spent performing on
that contract in 2024.

The applicable Executive Order minimum wage rate will be

adjusted annually. If this contract is covered by one of the

Executive Orders and a classification considered necessary for
performance of work on the contract does not appear on this
wage determination, the contractor must still submit a

conformance request.

Additional information on contractor requirements and worker

protections under the Executive Orders is available at
http://www.dol.gov/whd/govcontracts.

Modification Number Publication Date
(7] 01/05/2024
1 01/26/2024
2 03/08/2024
3 04/05/2024
4 07/05/2024
5 07/26/2024
6 08/23/2024

https://sam.gov/wage-determination/OH20240084/7
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7 09/06/2024

ASBE©003-002 08/01/2023

Rates Fringes

ASBESTOS WORKER/HEAT & FROST

INSULATOR. ¢t vttt i i iiiienennnnns $ 41.58 26.43

‘BROHeees-oe7 @s/e1/2623
Rates Fringes

BRICK POINTER/CAULKER/CLEANER....$ 38.13 20.19

‘BROMeees-eeo os/e1/2023
Rates Fringes

TILE FINISHER......ovviviiinnnnnn $ 30.35 15.96

‘BROHe@16-063 @5/01/2623
Rates Fringes

BRICKLAYER. ..t vii ittt ennnnnn $ 37.42 19.53

‘BROMee36-ee1 05/61/2023
Rates Fringes

TILE SETTER. . i iiiiiiiiiiiiinn $ 34.69 19.22

‘caRe3z3-oe1 es/e1/2e2a
Rates Fringes

SOFT FLOOR LAYER........ccvviien.n $ 37.52 23.50

‘CARPeass-oe1 es/e1/2e24
Rates Fringes

CARPENTER (Drywall Hanging

and Metal Stud Installation

(01 Y $ 37.52 23.50

“CaRPieve-ce1 es/e1/2e24
Rates Fringes

PILEDRIVERMAN......coviiiiennnnns $ 35.33 26.07

‘ElEcoo3s-oes e4/24/2623
Rates Fringes

ELECTRICIAN (Low Voltage

Wiring Only)....cvvniiiennnennnn. $ 28.55 13.76

FOOTNOTES;;
a. 6 Paid Holidays: New Year's Day; Memorial Day; July 4th;
Labor Day; Thanksgiving Day; & Christmas Day
b. 1 week's paid vacation for 1 year's service; 2 weeks' paid
vacation for 2 or more years' service

ELEC0038-010 04/24/2023

https://sam.gov/wage-determination/OH20240084/7 2/7
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Rates Fringes
ELECTRICIAN (Including
HVAC/Temperature Controls and
Alarm Installation; Excluding
Low Voltage Wiring).............. $ 43.13 23.31

FOOTNOTES;
a. 6 Paid Holidays: New Year's Day; Memorial Day; July 4th;
Labor Day; Thanksgiving Day; & Christmas Day
b. 1 week's paid vacation for 1 year's service; 2 weeks' paid
vacation for 2 or more years' service

ELEV0017-002 01/01/2024
Rates Fringes
ELEVATOR MECHANIC.........cvuu... $ 61.18 37.885+a+b
PAID HOLIDAYS:
a. New Year's Day, Memorial Day, Independence Day, Labor Day,
Vetern's Day, Thanksgiving Day, the Friday after
Thanksgiving, and Christmas Day.
b. Employer contributes 8% of regular hourly rate to vacation

pay credit for employee who has worked in business more
than 5 years; 6% for less than 5 years' service.

* ENGIOO18-042 05/01/2024

Rates Fringes
POWER EQUIPMENT OPERATOR
CraNE. et ieeneeennnaennnns $ 46.71 16.41
Oiler...ieeieinnniiennnnnnn. $ 36.93 16.41
ENGIO066-045 06/01/2017
Rates Fringes
POWER EQUIPMENT OPERATOR
Forklift.......covveeeunnn.. $ 28.87 19.66
Grader/Blade................ $ 32.42 19.66
Mechanic......covviiivna.... $ 32.92 19.66
IRON@O17-011 ©5/01/2024
Rates Fringes
TRONWORKER
Ornamental, Reinforcing, &
Structural..........c..o..... $ 36.83 29.01
LAB0©310-002 05/21/2021
Rates Fringes
LABORER
Common or General; Mason
Tender - Brick &
Cement/Concrete............. $ 28.07 21.52
PAINO181-001 05/01/2024
Rates Fringes

https://sam.gov/wage-determination/OH20240084/7
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Rates Fringes

PAINTER (Brush and Roller)....... $ 32.35 19.45

‘PAINe7e7-063 e5/01/2024
Rates Fringes

PAINTER (Drywall

Finishing/Taping Only)........... $ 32.00 19.45

‘PLasee31-e18 os/e1/2014
Rates Fringes

PLASTERER (Including FLOOR

LAYER: Floor Coating/Epoxy)...... $ 29.51 15.67

‘PLAseaed-o01 05/61/2024
Rates Fringes

CEMENT MASON/CONCRETE FINISHER...$ 34.88 23.16

‘pLuMeess-oe2 es/e1/2e24
Rates Fringes

PLUMBER (Excludes HVAC Pipe

Installation)........ccvvuvinn... $ 42.36 29.90

‘PLMe120-009 04/29/2024
Rates Fringes

PIPEFITTER (Includes HVAC

Pipe Installation)............... $ 47.07 28.15

SPRINKLER FITTER (Fire

Sprinklers).....eeeiiiiiineinnnn. $ 47.07 28.15

‘ROOF@044-oe3 04/28/2024
Rates Fringes

ROOFER. v iiiiiiiiiiiiiiieninnenn $ 38.95 20.98

SHEEee3s-oas es/e1/2e24
Rates Fringes

SHEET METAL WORKER (Including

HVAC Duct and Unit

Installation)......covvvvvivinnn. $ 43.06 30.11

* UAVG-OH-6@26 01/01/209
Rates Fringes

CARPENTER (Form Work Only)....... $ 31.87 12.74

SuoH2e12-ess es/20/2e14
Rates Fringes

CARPENTER: (Excluding Drywall

https://sam.gov/wage-determination/OH20240084/7 a/7
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Hanging and Metal Stud
Installation, Soft Floor
Laying, and Form Work)........... $ 28.26 12.11

LABORER: Asphalt, Includes
Raker, Shoveler, Spreader and

Distributor.......oeiiiiiiinnnnn. $ 24.53 14.55
OPERATOR:

Backhoe/Excavator/Trackhoe....... $ 30.95 10.20
OPERATOR: Bobcat/Skid

Steer/Skid Loader................ $ 32.88 12.26
OPERATOR: Bulldozer............. $ 21.15 8.72
OPERATOR: Loader................ $ 29.66 12.61
OPERATOR: Paver (Asphalt,

Aggregate, and Concrete)......... $ 31.48 12.80
OPERATOR: Roller................ $ 31.48 12.80
PAINTER: SPray.....eeeeeeeeeesns $ 22.78 12.40
TRUCK DRIVER: Dump (All Types)...$ 24.32 11.73

WELDERS - Receive rate prescribed for craft performing
operation to which welding is incidental.

Note: Executive Order (EQ) 13706, Establishing Paid Sick Leave
for Federal Contractors applies to all contracts subject to the
Davis-Bacon Act for which the contract is awarded (and any
solicitation was issued) on or after January 1, 2017. If this
contract is covered by the EO, the contractor must provide
employees with 1 hour of paid sick leave for every 3@ hours
they work, up to 56 hours of paid sick leave each year.
Employees must be permitted to use paid sick leave for their
own illness, injury or other health-related needs, including
preventive care; to assist a family member (or person who is
like family to the employee) who is ill, injured, or has other
health-related needs, including preventive care; or for reasons
resulting from, or to assist a family member (or person who is
like family to the employee) who is a victim of, domestic
violence, sexual assault, or stalking. Additional information
on contractor requirements and worker protections under the EO
is available at
https://www.dol.gov/agencies/whd/government-contracts.

Unlisted classifications needed for work not included within
the scope of the classifications listed may be added after
award only as provided in the labor standards contract clauses
(29CFR 5.5 (a) (1) (iii)).

The body of each wage determination lists the classification
and wage rates that have been found to be prevailing for the
cited type(s) of construction in the area covered by the wage
determination. The classifications are listed in alphabetical
order of ""identifiers"" that indicate whether the particular
rate is a union rate (current union negotiated rate for local),
a survey rate (weighted average rate) or a union average rate
(weighted union average rate).

https://sam.gov/wage-determination/OH20240084/7 5/7
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Union Rate Identifiers

A four letter classification abbreviation identifier enclosed
in dotted lines beginning with characters other than ""SU"" or
""UAVG"" denotes that the union classification and rate were
prevailing for that classification in the survey. Example:
PLUM@198-005 07/01/2014. PLUM is an abbreviation identifier of
the union which prevailed in the survey for this
classification, which in this example would be Plumbers. 0198
indicates the local union number or district council number
where applicable, i.e., Plumbers Local 0198. The next number,
005 in the example, is an internal number used in processing
the wage determination. 07/01/2014 is the effective date of the
most current negotiated rate, which in this example is July 1,
2014.

Union prevailing wage rates are updated to reflect all rate
changes in the collective bargaining agreement (CBA) governing
this classification and rate.

Survey Rate Identifiers

Classifications listed under the ""SU"" identifier indicate that
no one rate prevailed for this classification in the survey and
the published rate is derived by computing a weighted average
rate based on all the rates reported in the survey for that
classification. As this weighted average rate includes all
rates reported in the survey, it may include both union and
non-union rates. Example: SULA2012-007 5/13/2014. SU indicates
the rates are survey rates based on a weighted average
calculation of rates and are not majority rates. LA indicates
the State of Louisiana. 2012 is the year of survey on which
these classifications and rates are based. The next number, 007
in the example, is an internal number used in producing the
wage determination. 5/13/2014 indicates the survey completion
date for the classifications and rates under that identifier.

Survey wage rates are not updated and remain in effect until a
new survey is conducted.

Union Average Rate Identifiers

Classification(s) listed under the UAVG identifier indicate
that no single majority rate prevailed for those
classifications; however, 100% of the data reported for the
classifications was union data. EXAMPLE: UAVG-OH-0010
08/29/2014. UAVG indicates that the rate is a weighted union
average rate. OH indicates the state. The next number, 0010 in
the example, is an internal number used in producing the wage
determination. 08/29/2014 indicates the survey completion date
for the classifications and rates under that identifier.

A UAVG rate will be updated once a year, usually in January of
each year, to reflect a weighted average of the current
negotiated/CBA rate of the union locals from which the rate is
based.

State Adopted Rate Identifiers

Classifications listed under the ""SA"" identifier indicate that
the prevailing wage rate set by a state (or local) government
was adopted under 29 C.F.R 1.3(g)-(h). Example: SAME2023-007
01/03/2024. SA reflects that the rates are state adopted. ME
refers to the State of Maine. 2023 is the year during which the
state completed the survey on which the listed classifications
and rates are based. The next number, 007 in the example, is an
internal number used in producing the wage determination.
01/03/2024 reflects the date on which the classifications and

https://sam.gov/wage-determination/OH20240084/7 6/7
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rates under the ?SA? identifier took effect under state law in
the state from which the rates were adopted.

WAGE DETERMINATION APPEALS PROCESS

1.) Has there been an initial decision in the matter? This can
be:

an existing published wage determination

a survey underlying a wage determination

a Wage and Hour Division letter setting forth a position on
a wage determination matter

a conformance (additional classification and rate) ruling

On survey related matters, initial contact, including requests
for summaries of surveys, should be with the Wage and Hour
National Office because National Office has responsibility for
the Davis-Bacon survey program. If the response from this
initial contact is not satisfactory, then the process described
in 2.) and 3.) should be followed.

With regard to any other matter not yet ripe for the formal
process described here, initial contact should be with the
Branch of Construction Wage Determinations. Write to:

Branch of Construction Wage Determinations
Wage and Hour Division

U.S. Department of Labor

200 Constitution Avenue, N.W.

Washington, DC 20210

2.) If the answer to the question in 1.) is yes, then an
interested party (those affected by the action) can request
review and reconsideration from the Wage and Hour Administrator
(See 29 CFR Part 1.8 and 29 CFR Part 7). Write to:

Wage and Hour Administrator
U.S. Department of Labor

200 Constitution Avenue, N.W.
Washington, DC 20210

The request should be accompanied by a full statement of the
interested party's position and by any information (wage
payment data, project description, area practice material,
etc.) that the requestor considers relevant to the issue.

3.) If the decision of the Administrator is not favorable, an
interested party may appeal directly to the Administrative
Review Board (formerly the Wage Appeals Board). Write to:

Administrative Review Board
U.S. Department of Labor

200 Constitution Avenue, N.W.
Washington, DC 20210

4.) All decisions by the Administrative Review Board are final.

END OF GENERAL DECISION"

https://sam.gov/wage-determination/OH20240084/7 717
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	Combined.pdf
	011100 - SUMMARY OF WORK 
	PART 1 -  GENERAL
	1.1 LOCATION OF THE PROJECT
	A. The project is located at the Painesville Purification Plant, 9565 Headlands Rd., Mentor, Ohio 44060.

	1.2 PROJECT DESCRIPTION
	A. The Base Bid is for a new Chlorine Building.  The work includes the Building Shell = Piles, Foundation, Walls, Roof, Door, & Overhead Door.
	B. Also included in the bid forms are several Alternates:
	1. Alternate A1 is for Procurement and Delivery of the Make-up Air Unit (MAU).
	2. Alternates B1, B2, & B3 are for Procurement of Chemical Storage Tanks.  The tanks shall be purchased by the Contractor including delivery to the jobsite, offload and slide the tanks into position inside the building.  The Owner may award just Alter...
	Each Chemical Storage Tank shall be or require the following:
	a. FRP (in accordance with AWWA D120)
	b. Minimum capacity of 2,618 gallons.
	c. Rated for 1.2 specific gravity (spg)
	d. Flat bottom, vertical walls, and domed or flat top.
	e. Manufactured by Design Tanks, Belden Tank Technologies, or equal
	f. NSF 61 certified
	g. Bulk Tank Accessories shall include:
	1) 18” Manway (top).
	2) 6” Level sensor connection (top).
	3) 4” Vent (top center).
	4) 6” Overflow pipe turned downward and screened (side).
	5) 2” Valved drain w/cap (side).
	6) 2” Tank discharge (side).
	7) 2” Tank fill (top).
	8) Ladder. Heavy-duty OSHA fiberglass reinforced vinyl ester capable of a 300-lb load. The ladder shall be 18 inches wide between side rails, and rungs shall be spaced 12-inches on center. Rungs shall be non-slip and square.
	9) Tie down system meeting seismic zone 4 requirements per IBC 2021 code. The tie down system shall be other than stainless steel and shall be resistant to the chemicals stored.




	1.3 SPECIFICATIONS
	A. In general, these Specifications describe the work to be performed by the various trades, other than work specifically excluded.  It shall be the responsibility of the Contractor and Subcontractors to perform all work incidental to their trade, whe...
	B. It is advised that the Contractor and all Subcontractors familiarize themselves with the contents of the complete Specifications, particularly for the trades preceding, following, related or adjacent to their work.

	1.4 DRAWING SCHEDULE
	A. The work to be done under this Contract is shown on the Drawings included with the bid documents.
	1. Cover Sheet      G-01
	2. Legends and Abbreviations    G-02
	3. Site Plan      C-01
	4. Foundation Plan     S-01
	5. Roof Plan (structural)     S-02
	6. Floor Plan      A-01
	7. Elevations      A-02
	8. Sections, Details and Schedules    A-03
	9. Wall Sections      A-04
	10. Mechanical Plans and Schedules    M-01
	11. General Notes      SD-01
	12. General Notes      SD-02
	13. General Notes      SD-03
	14. Sections and Typical Details    SD-04
	15. Sections and Typical Details    SD-05
	16. Sections and Typical Details    SD-06
	17. Sections and Typical Details    SD-07
	18. Sections and Typical Details     SD-08




	011419 - USE OF SITE
	PART 1 -  GENERAL
	1.1 GENERAL
	A. The Contractor will be allowed the use of as much of the site designated for the improvements as is necessary for their operation.

	1.2 USE OF STREETS
	A. During the progress of the work, the Contractor shall make ample provisions for both vehicle and pedestrian traffic on any public street and shall indemnify and save harmless the Owner from any expense whatsoever due to their operations over said s...
	B. In the event of the Contractor's failure to comply with these provisions, the Owner may cause the same to be done, and may deduct the cost of such work from any monies due the Contractor under this Agreement, but the performance of such work by the...
	C. The Contractor shall repair at no cost to the Owner, all existing roads, parking areas, grassed areas that are damaged due to the execution of his work.  The Contractor shall remove daily all mud, soil and debris that may be tracked onto existing s...
	1.3 RIGHTS-OF-WAY
	A. Whenever it is required to perform work within the limits of public or private property or in rights-of-way, such work shall be done in conformity with all agreements between the Owner and the owners of such.  Care shall be taken to avoid injury to...
	B. The Contractor shall not (except after consent from the proper parties) enter or occupy with men, tools or equipment, any land outside the rights-of-way or property of the Owner.
	C. When the Contractor performs construction within 10 ft. of a right-of-way or easement line, he shall place tall stakes properly identified at points of change in width or direction of the right-of-way or easement line and at points along the line s...

	1.4 PROTECTING EXISTING BUILDINGS, STRUCTURES AND ROADWAYS
	A. The Contractor shall, at his own expense, shore up and protect any buildings, roadways, utilities or other public or private structures which may be encountered or endangered in the prosecution of the work, and that may not be otherwise provided fo...

	1.5 SITE FACILITIES
	1.6 RESTORATION
	A. The Contractor shall restore all areas per the plans and specifications and if not specified, at least to the condition existing prior to the start of work.



	011423 - ADDITIONAL WORK, OVERTIME
	PART 1 -  GENERAL
	1.1 NIGHT, SUNDAY AND HOLIDAY WORK
	A. No work will be permitted at night, Sunday or legal holidays except as noted on the plans or in the case of emergency and then only upon written authorization of the Engineer. Where no emergency exists, but the Contractor feels it advantageous to w...



	012513 - PRODUCT SUBSTITUTION PROCEDURES
	PART 1 -  GENERAL
	1.1 MATERIALS AND EQUIPMENT
	A. In the specifications and on the Engineer's drawings, are specified and shown certain pieces of equipment and materials deemed most suitable for the service anticipated.  This is not done to eliminate other equipment and materials equally as good a...
	B. Each major item of equipment shall be inspected by a manufacturer's representative during installation and upon completion of the work.  The Contractor shall supply the Engineer with a certificate of such inspection.



	013119 - PROJECT MEETINGS
	PART 1 -  GENERAL
	1.1 PRECONSTRUCTION MEETING
	A. Prior to the Contractor beginning any work on the project, the Owner will schedule and hold a preconstruction meeting to discuss all aspects of the contract work.
	B. The Contractor shall be present and be prepared to comment in detail on all aspects of their work.
	C. The Contractor shall bring to the preconstruction meeting a proposed construction progress schedule, erosion control plan, quality control program, concrete mix designs, asphalt mix designs (JMF), etc.  Approval of each by the Engineer is required ...
	D. Included in the construction progress schedule shall be an implementation sequence of the proposed erosion control efforts required by the contract.

	1.2 PROGRESS MEETINGS
	A. Monthly progress meetings will be held at a location to be determined by the Owner on a regularly scheduled day mutually convenient to the Owner, Contractor, and Engineer.
	B. The Contractor shall provide an updated construction progress schedule and be prepared to comment in detail on all aspects of his work.



	013216 - CONSTRUCTION PROGRESS SCHEDULE
	PART 1 -  GENERAL
	1.1 PROGRESS SCHEDULE
	A. Immediately after signing the Contract, the General Construction Contractor shall prepare a graphic progress schedule, indicating the work to be executed during each month and the rate of expected progress to secure completion on the agreed-upon co...
	B. Should the rate of progress fall materially behind the scheduled rate of progress, and unless the delay is authorized by the Engineer, each offending Contractor shall furnish additional labor, work overtime, or take other necessary means required f...



	013223 - SURVEY AND LAYOUT DATA
	PART 1 -  GENERAL
	1.1 STAKING
	A. The Contractor shall hire a surveyor licensed in the state the work is to be installed to provide all reference points not already established and staking.  The Contractor shall protect and preserve the established staking and reference points as l...

	1.2 LAYOUT OF WORK
	A. The Contractor shall lay out his work and be responsible for correct locations, elevations and dimensions of all work executed by him under this Contract.  The Contractor must exercise proper precautions to verify the figures shown on the Drawings ...



	013236 - VIDEO MONITORING AND DOCUMENTATION
	PART 1 -  GENERAL
	1.1 SCOPE
	A. Provide all labor, materials, equipment, and services, and perform all operations necessary to furnish to the Owner a complete color audio-video record of the surface features within the proposed construction zone of influence.  The Contractor shal...
	B. Video monitoring shall include documentation of the conditions within the buildings.

	1.2 QUALIFICATIONS
	A. The video documentation shall be done by a responsible commercial firm known to be skilled and regularly engaged in the business of pre-construction color audio-video documentation. The firm shall furnish such information as the Owner deems necessa...

	1.3 PRODUCTS
	A. The color audio-video recording delivered to the Owner shall be digital format such as DVD or thumb drive.



	013319 - FIELD TEST REPORTING
	1.1 SUMMARY
	A. This Section includes, but is not limited to, services performed by an independent testing laboratory.  Laboratory services covered under this section are for testing materials used for field constructed elements of the work.  Performance testing o...
	B. All testing performed under this item shall be for the protection and benefit of the Owner and shall not be construed by the Contractor as a comprehensive quality control program intended to protect the Contractor, his subcontractors, or his suppli...
	C. Inspections, tests, and related actions specified in this section and elsewhere in the contract documents are not intended to limit the Contractor’s own quality control procedures and testing, which facilitate overall compliance with requirements o...
	D. The Contractor is required to cooperate with the (independent) testing laboratories performing required inspections, test, and similar services and the Engineer or his representative.
	E. Materials and installed work may require testing or retesting at any time during progress of work.  Retesting of rejected materials or installed work shall be done at Contractor’s expense.

	1.2 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General Supplementary Conditions and Division 1 Specifications sections, apply to work of this section.
	B. The Contract Documents may include testing requirements furnished under other Sections.  Work elements which may include other testing requirements are:
	1. Water distribution systems.
	2. Storm sewer systems.
	3. Sanitary sewer systems.
	4. Water tightness of tanks.
	6. Air balancing.
	7. Electrical systems tested and certified by the Electrical Contractor.
	1.3 SELECTION AND PAYMENT
	A. The Contractor will employ an independent testing laboratory to perform specified testing.  Payment shall be incidental to the related work bid item.  The laboratory shall be mutually agreed upon by the Owner, Engineer, and Contractor.
	B. Employment of testing laboratory in no way relieves the Contractor of the obligation to perform work in accordance with requirements of the contract documents.
	C. The testing laboratory and their personnel shall be under the direction of the Engineer’s on-site representative, regardless of who employs their services.
	1.4 REFERENCES
	A. AASHTO T-19, Standard Method of Test for Unit Weight and Voids in Aggregate.
	B. AASHTO T-37, Standard Method of Test for Sieve Analysis of mineral Filler for Road and Paving Materials.
	C. AASHTO T-230, Standard Method of Test for Determining Degree of Pavement Compaction of Bituminous Aggregate Mixtures.
	D. ASTM C-29, Standard Method of Test for Unit Weight and Voids in Aggregate.
	E. ASTM C-31, Standard Practice for Making and Curing Concrete Test Specimens in the Field.
	F. ASTM C-33, Standard Specification for Concrete Aggregates.
	G. ASTM C-39, Standard Test Method for Compressive Strength of Cylindrical Concrete Specimens.
	H. ASTM C-40, Test Method for Organic Impurities in Fine Aggregates for Concrete.
	I. ASTM C-42, Standard Test Methods for Obtaining and Testing Drilled Cored and Sawed Beams of Concrete.
	J. ASTM C-88, Standard Test Method for Soundness of Aggregate by use of Sodium Sulfate or Magnesium Sulfate.
	K. ASTM C-94, Standard Specification for Ready-Mixed Concrete.
	L. ASTM C-117, Standard Test Method for Materials Finer than 75-um (No. 200) Sieve in Mineral Aggregates by Washing.
	M. ASTM C-136, Standard Method for Sieve Analysis of Fine and Course Aggregate.
	N. ASTM C-142, Test Method for Clay Lumps and Friable Particles in Aggregate.
	O. ASTM C-143, Standard Test Method for Slump of Hydraulic Cement Concrete.
	P. ASTM C-172, Standard Practice for Sampling Freshly Mixed Concrete.
	Q. ASTM C-173, Standard Test Method for Air Content of Freshly Mixed Concrete by the Volumetric Method.
	R. ASTM C-231, Standard Test Method for Air Content of Freshly Mixed Concrete by the Pressure Method.
	S. ASTM C-535, Standard Test Method for Resistance to Degradation of Large-Size Course Aggregate by Abrasion and Impact in the Los Angeles Machine.
	T. ASTM C-1064, Standard Test Method for Temperature of Freshly Mixed Portland Cement Concrete.
	U. ASTM D-698, Standard Test Methods for Moisture-Density Relations of Soils and Soil-Aggregate Mixtures Using 5.5-lb. (2.49-kg) Rammer and 12-inc. (305-mm) Drop.
	V. ASTM D-2487, Standard Test Method for Classification of Soils for engineer purposes.
	W. ASTM D-2940, Standard Specification for Graded Aggregate Material for Bases or Subbases for Highways or Airports.
	X. ASTM D-4253, Standard Test Method for Maximum Index Density and Unit Weight of Soils Using a Vibratory Table.
	Y. ASTM D-4254, Standard Test Method for Minimum Index Density and Unit Weight of Soils and Calculation of Relative Density.
	Z. ASTM D-4832, Standard Test Method for Preparation and Testing of Controlled Low Strength Material (CLSM) Test Cylinders.
	AA. ODOT Supplement 1021, Method of Test for Determination of the Percent of Fractured Pieces in Gravel.
	AB. ODOT Supplement 1029, Method of Test for Determining the Percentage of Deleterious Materials in Course Aggregate.
	AC. ODOT Supplement 1036, Method of Test for Determination of Percent Air Voids in Compacted Dense Bituminous Paving Mixtures.
	AD. ODOT Supplement 1044, Mix Design Method for Bituminous Aggregate Base.
	a. All thermoplastic gravity sanitary sewer pipe shall be tested for allowable deflection.
	b. Deflection tests shall be performed before final acceptance and no sooner than thirty (30) days after installation of final backfill
	c. Maximum allowable pipe deflection shall be five (5) percent of the average inside diameter for the size and class of pipe specified.
	d. Acceptance testing shall be performed with a non-adjustable “go, no-go” mandrel with a minimum of eight (8) contact points. Adjustable mandrels for acceptance testing shall be used only with permission of the Engineer.
	e. The mandrel size shall be ninety-five (95) percent of the average inside diameter for the size and class of pipe specified.
	f. If the "go, no-go" mandrel will not pass through a section of pipe a deflectometer or adjustable mandrel may be used to determine the extent and/or severity of the non-acceptable area. A “go, no-go” mandrel shall be re-run through the pipe section ...
	g. The Contractor or subcontractor performing the test shall be experienced and qualified to perform deflection testing with the equipment and procedures utilized.  The contractor shall provide all labor, materials, tools and equipment necessary to cl...
	h. All sewer runs shall be cleaned prior to testing.
	i. The acceptance test shall be performed without mechanical pulling devices.
	j. All pipe failing the deflection test shall be exposed, repaired or replaced and retested at no additional cost to the Owner.
	2. Leakage Testing

	a. Drawings and general provisions of Contract, including General and Supplementary Conditions and Division-1 Specification sections, apply to work of this section.
	b. The Contractor shall perform sufficient tests to determine that the installation of all pipe materials have been as specified and that test results are in accordance with those required for approval of the installation.
	c. The Contractor shall furnish all pressure gauges, suitable pump or pumps, pipes, test heads, and any other apparatus and materials used for these tests.  These tests are to be considered as part of the work, and no additional compensation shall be ...
	d. The tests shall be conducted under the direction of the Engineer or an appointed agent. Any testing done without direction and supervision as specified shall not be considered as a proper means of approval.
	e. The Contractor may obtain water for testing as may be required by observing the rules and regulations enforced in the municipality in which the work is being done.
	f. In addition to requirements of these specifications, comply with manufacturer's instructions and recommendations for work.
	3. Infiltration and Exfiltration Testing
	a. All sewers shall be tested using an exfiltration test or, where specifically allowed in writing by the Engineer, an infiltration test.
	b. All sewers shall be tested.  No visible leakage in the sewers or manholes shall be permitted.
	c. Bulkheads shall be used to isolate the test sections as required to perform the work.  All service laterals, stubs and fittings shall be plugged or capped at the connection to the test section.
	d. Each manhole run shall be tested separately.
	4. Exfiltration Testing
	a. The test shall be performed first with a minimum head of water of three (3) feet above the top of the high end of the sewer or two (2) feet above the high end of the highest lateral in the section or sections to be tested, or three (3) feet above t...
	b. The exfiltration test shall be conducted between two manholes by sealing the downstream end of the test section and all inlet sewers at the upstream manhole with pipe stoppers.
	c. The average internal pressure in the system shall not exceed 11.6 feet of water or 5 psi and the maximum internal pipe pressure at the lowest end shall not exceed 23 feet of water or 10 psi.
	d. Water shall be added to the pipe section at a steady rate from the upstream manhole to allow air to escape from the sewer until the water is at the specified level above the crown of the pipe.  The water may stand in the pipe and manhole up to seve...
	e. The leakage rate shall be determined by measurement of the drop in water elevation measured in the upstream manhole and the loss of water calculated.  The test period shall be a minimum of sixty (60) minutes duration.  Use the following table to de...
	5. Infiltration Testing
	a. An infiltration test shall be conducted for all sections of sewer, only when the ground water level is two (2) feet or more above the elevation of the inside crown of pipe at the upstream limit of the section being tested.
	b. The use of well point pumps or other dewatering devices shall have been discontinued for 24 hours prior to testing to permit the groundwater table to return to a static condition.
	c. The leakage rate shall be measured by a weir, by determination of the time required to fill a container of known volume, or other measuring device approved by the Engineer in the lower end of the sewer section to be tested.
	d. The incoming sewer or sewers in the upper end of the test section shall be securely sealed.
	6. Allowable Leakage
	a. The maximum allowable leakage for either infiltration or exfiltration shall be fifty (50) gallons per inch of internal pipe diameter per mile per day.
	b. If actual leakage measured exceeds the limits specified, the Contractor must locate and repair or remove and replace the defective pipe sections to the satisfaction of the Engineer and retest the section accordingly at no additional cost to the Owner.
	c. All sanitary manholes shall be tested separately by using an exfiltration test (or infiltration test where groundwater conditions permit) to two (2) feet above the highest joint with no measurable leakage for a one hour test.

	7. Low Pressure Air Testing
	a. PVC sanitary sewers 54-inch diameter and less may be air tested as specified.  If the groundwater level is two (2) feet or more above the top of the pipe at the upstream end or if the air pressure required for the test is greater than 5 psig, the a...
	b. Each manhole run shall be tested separately, unless otherwise approved by the Engineer, as the construction progresses.  Backfill shall be brought to final grade before testing.  Testing shall be done prior to surface restoration, and preferably wi...
	c. Test equipment consists of valves and pressure gages to control airflow and to monitor pressure within the test section.
	d. The sewer shall be flushed and cleaned prior to testing to clean out any debris.  The pipe surface should be wet for more consistent results.
	e. The section of pipe to be tested shall be plugged at each end and the ends of laterals, stubs and fittings to be included in the test section shall be plugged and securely braced to prevent air leakage, and possible blowouts.
	f. Equipment used shall meet the following minimum requirements and be approved by the Engineer:
	i. Pneumatic plugs shall have a sealing length equal to or greater than the diameter of the pipe to be inspected.
	ii. Pneumatic plugs shall resist internal test pressures without requiring external bracing or blocking.
	iii. All air used shall pass through a single control panel.
	iv. Three (3) individual hoses shall be used for the following connections:
	a). From control panel to pneumatic plugs for inflation.
	b). From control panel to sealed line for introducing the low pressure air.
	c). From sealed line to control panel for continually monitoring the air pressure rise in the sealed line.


	g. All pneumatic plugs shall be seal tested before being used in the actual test installation. One length of pipe shall be laid on the ground and sealed at both ends with the pneumatic plugs to be used for the test. The sealed pipe shall be pressurize...
	h. After a manhole to manhole run of pipe has been backfilled and cleaned, and the pneumatic plugs are checked by the above procedure, the plugs shall be placed in the line at each manhole.  Low pressure air shall be slowly introduced into this sealed...
	i. In areas where groundwater is known to exist, the Contractor must determine the average groundwater back pressure.  The Contractor shall install a 1/2-inch diameter capped pipe nipple, approximately 10 inches long, through the manhole wall on top o...
	j. At least two (2) minutes shall be allowed for the air to stabilize when the specified internal air pressure has been obtained.  When the pressure has stabilized and is at or above 3.5 psig, the air hose from the control panel to the air supply shal...
	k. If a one (1) psi drop in pressure does not occur within the test time, the line has passed. If the pressure drop is more than one (1) psi during the test time, the line is presumed to have failed the test.  If the line fails the test, segmented tes...
	l. The Contractor must repair the leak or remove and replace the defective pipe section and re-test the section to the satisfaction of the Engineer at no additional cost to the Owner.
	m. The pneumatic plugs must be installed in such a way as to prevent blowouts.  Inasmuch as a force of 250 pounds is exerted on an 8-inch plug by an internal pipe pressure of 5 psi, it should be realized that sudden expulsion of a poorly installed plu...
	n. The Contractor should internally restrain or externally brace the plugs to the manhole wall as an added safety precaution throughout the test.
	o. Pressurizing equipment shall include a regulator or relief valve set at no higher than 9 psig for PVC pipe or 5 psig for RCP pipe to avoid over-pressurizing and damaging an otherwise acceptable line.
	p. No one shall be allowed in the trench or manholes during testing.
	q. Plugs shall not be removed until all pressure has been released.
	8. Hydrostatic Testing – Pressure Pipe
	a. The pipe to be tested must be sufficiently backfilled to prevent movement while under test pressure.
	b. Joint restraint at fittings should be permanent and constructed to withstand test pressure. If concrete thrust blocks are used, sufficient time must be allowed before testing to permit the concrete to cure. A cure time of seven (7) days is recommen...
	c. Test ends should be restrained to withstand the appreciable thrusts that are developed under test pressure.
	d. Air pressure testing of installed pressure pipe is expressly prohibited.
	e. Any testing performed without the knowledge of the Engineer shall not be considered a test for the purpose of this specification.
	f. The hydrostatic testing sheet marked “Exhibit D” following this section shall be filled out for each section of piping tested in this manner.
	g. After the pipe has been installed and partially backfilled (if applicable) subject all newly installed pipe, or any valved sections of it in such lengths of the force main as determined by the responsible agency, unless otherwise specified, to a hy...
	h. Each section of pipeline shall be slowly filled with water and the specified test pressure, measured at the point of lowest elevation, shall be applied by means of a booster pump connected to the pipe in a manner satisfactory to the Engineer.  The ...
	i. No pipe installation will be accepted unless the leakage rate for the section of pipe being tested does not exceed a rate as shown on hydrostatic test chart, during a 24-hour test duration.
	j. The Contractor shall furnish suitable means for determining the quantity of water lost by leakage during the test.
	9. Manhole Vacuum Testing
	a. Temporarily plug all pipe entering the manhole.  Each plug must be installed at a location beyond the manhole/pipe gasket (i.e. outside the manhole wall), and shall be braced to prevent the plug or pipe from being drawn into the Manhole.
	b. The test head shall be placed inside the rim of the cast iron frame at the top of the manhole and inflated, in accordance with the manufacturer’s recommendations.
	c. A vacuum of at least 10 inches of mercury (10” Hg) shall be drawn on the manhole.  Shut the line on the vacuum line to the manhole and shut off the pump or disconnect the vacuum line from the pump.
	d. The pressure gauge shall be liquid filled, having a 3.5” diameter face with a reading from zero to thirty inches of mercury.
	e. The manhole shall be considered to pass the vacuum test if the vacuum reading does not drop more than 1” Hg (i.e. from 10” to 9” Hg) during the Table 1 minimum test time.
	f. If a manhole fails the vacuum test, the manhole shall be repaired with non-shrinkable grout or other material or method approved by the engineer.  The manhole surfaces shall be properly prepared prior to any repairs.  Once the repair material has...
	g. All temporary plugs and braces shall be removed after each test.
	PART 2 – PRODUCTS (NOT APPLICABLE)
	PART 3 – EXECUTION
	3.1 SEQUENCING AND SCHEDULING
	A. The Contractor shall coordinate the sequence of work activities so as to accommodate required testing and shall allow sufficient time for testing of materials by the laboratory so as to cause no delay in the work or the work of any other Contractor...
	3.2 LABORATORY TEST RESULTS
	END OF SECTION 013319



	013323 - SHOP DRAWINGS, PRODUCT DATA AND SAMPLES
	PART 1 -  GENERAL
	1.1 GENERAL
	A. The Contractor shall submit detailed drawings, acceptable catalog data, specifications and material certifications for all equipment and materials specified or required for the proper completion of the work.
	B. The intent of these items is to demonstrate compliance with the design concept of the work and to provide the detailed information necessary for the fabrication, assembly and installation of the work specified.  It is not intended that every detail...
	C. It is emphasized that the Engineer/Architect's review of Contractor's submitted data is for general conformance to the contract drawings and specifications but subject to the detailed requirements of drawings and specifications.  Although the Engin...
	D. Shop Drawings shall be submitted in proper sequence and with due regard to the time required for checking, transmittal and review so as to cause no delay in the work.  The Contractor's failure to transmit appropriate submittals to the Engineer/Arch...
	E. The Contractor shall submit Shop Drawings for all fabricated work and for all manufactured items required to be furnished in the Contract in accordance with the General Provisions and as specified herein.  Shop Drawings shall be submitted in suffic...
	F. It is the responsibility of each Prime Contractor to furnish to all other Prime Contractors and especially the General Construction Contractor reviewed Shop Drawings for guidance in interfacing the various trades; i.e., sleeves, inserts, anchor bol...
	G. No work shall be performed requiring Shop Drawings until same have been reviewed by Engineer/Architect.
	H. Accepted and reviewed Shop Drawings shall not be construed as approval of changes from Contract plan and specification requirements.
	I. The Engineer/Architect will review the first and second Shop Drawing item submittals at no cost to the Contractor.  Review of the third submittal and any subsequent submittal will be at the Contractor's expense.  Payment will be deducted from the C...

	1.2 SUBMITTAL PROCEDURE
	A. All required submissions shall be made to the Engineer/Architect by the Prime Contractor(s) only. Any data prepared by subcontractors and suppliers and all correspondence originating with subcontractors, suppliers, etc., shall be submitted through ...
	B. Contractor shall review and approve all Shop Drawings prior to submission.  Contractor's approval shall constitute a representation to Owner and Engineer/Architect that Contractor has either determined and verified all quantities, dimensions, field...
	C. Submittal Preparation:  Mark each submittal with a permanent label or page for identification.  Provide the following information on the label for proper processing and recording of action taken:
	1. Location
	2. Project Name
	3. Contract
	4. Name and Address of Engineer/Architect
	5. Name and Address of Contractor
	6. Name and Address of Subcontractor
	7. Name and Address of Supplier
	8. Name of Manufacturer
	9. Number and Title of appropriate Specification Section
	10. Drawing Number and Detail References, as appropriate.
	11. Submittal Sequence or Log Reference Number.
	a. Provide a space on the label for the Contractor's review and approval markings and a space for the Engineer/Architect's "Action Stamp".


	D. Each Shop Drawing, sample and product data submitted by the Contractor shall have affixed to it the following Certification Statement including the Contractor's Company name and signed by the Contractor:
	E. Shop Drawings shall be submitted in not less than six (6) copies to the Engineer/Architect at the address specified at the Preconstruction Conference.  Single mylar or sepia reproducible copies of simple Shop Drawings may be submitted with prior ap...
	F. At the time of each submission, Contractor shall in writing identify any deviations that the Shop Drawings or samples may have from the requirements of the Contract Documents.
	G. Drawings shall be clean, legible and shall show necessary working dimensions, arrangement, material finish, erection data, and like information needed to define what is to be furnished and to establish its suitability for the intended use.  Specifi...
	H. For product which require submittal of samples, furnish samples so as not to delay fabrication, allowing the Engineer reasonable time for the consideration of the samples submitted.  Properly label samples, indicating the material or product repres...

	1.3 REVIEW PROCEDURE
	A. Engineer/Architect will review with reasonable promptness all properly submitted Shop Drawings.  Such review shall be only for conformance with the design concept of the Project and for compliance with the information given in the plans and specifi...
	B. The review of a separate item as such will not constitute the review of the assembly in which the item functions.  The Contractor shall submit entire systems as a package.
	C. All Shop Drawings submitted for review shall be stamped with the Engineer/Architect's action and associated comments.
	D. Except for submittals for record, information or similar purposes, where action and return is required or requested, the Engineer/Architect will review each submittal, mark to indicate action taken, and return accordingly.  Compliance with specifie...
	1. If Shop Drawings are found to be in general compliance, such review will be indicated by marking the first statement.
	2. If only minor notes in reasonable number are needed, the Engineer/Architect will make same on all copies and mark the second statement.  Shop Drawings so marked need not be resubmitted.
	3. If the submitted Shop Drawings are incomplete or inadequate, the Engineer/Architect will mark the third statement, request such additional information as required, and explain the reasons for revision.  The Contractor shall be responsible for revis...
	4. If the submitted Shop Drawings are not in compliance with the Contract Documents, the Engineer/Architect will mark the fourth statement.  The Contractor will be responsible to submit a new offering conforming to specific products specified herein a...

	E. No submittal requiring a Change Order for either value or substitution or both, will be returned until the Change Order is approved or otherwise directed by the Owner.



	013324 - SUBMITTALS
	PART 1 -  GENERAL
	1.1 GENERAL
	A. Submittals for approval of materials and equipment shall be in conformance with the requirements of the General Requirements and of the product specifications, except that the Engineer may order any additional submittal necessary to fulfill the req...
	B. Shop drawings shall provide details, dimensions, and other information that, with required certificates, will show the product is in conformance with the specifications.  Details and dimensions shall be adequate for proper installation of the product.
	C. Manufacturer’s or supplier's certificates shall state that the products have been sampled and tested in accordance with provisions and meet the requirements of specifications included and designated herein and shall be signed by an authorized agent...
	D. Test certificates shall show results of tests by an independent laboratory compared to specification requirements and shall be signed by an authorized agent of the laboratory.
	E. In addition to specific submittal requirements listed in the technical specifications, the Contractor shall submit, at a minimum, the following information along with other pertinent items that the Engineer requires to determine whether the equipme...
	1. Catalog data
	2. Design data
	3. Complete list of all component parts including:
	a. Manufacturer's name and model number
	b. Material of construction
	c. Accessories
	d. Performance data

	4. Fabrication drawings
	5. Assembly drawings
	6. Installation drawings
	7. Dimension drawings
	8. Wiring diagrams with alpha-numeric code for remote connections where required as shown on the Contract Drawings.

	F. The Contractor shall submit a written statement from the manufacturer that the material or equipment is suitable for the intended use and will meet the requirements of the specifications.
	G. The Contractor shall submit the supplier's written report that the materials or equipment:
	1. Has been properly installed.
	2. Is in accurate alignment.
	3. Components have been tested and operated satisfactorily.

	H. Where required, bid submittals in no way reduce the requirements for shop drawing submittals. Award of the Contract does not constitute approval of the equipment or material on which the Contractor's bid is based.



	013326 - PRODUCT TESTING AND CERTIFYING
	PART 1 -  GENERAL
	1.1 QUALITY OF MATERIALS
	A. Where the specifications call for mill or shop tests, the Contractor shall furnish duplicate copies of attested manufacturer's certificates showing details of quality or performance sufficient to demonstrate conformity to contract requirements.  Mi...
	B. Unless otherwise specified, all materials, equipment and articles shall be erected, installed, applied, or connected, used, cleaned and conditioned in accordance with the printed instructions and directions of the manufacturer.
	C. The installation shall be so made that its several component parts will function together as a workable system.  It shall be complete with all accessories necessary for its operation and shall be left with all equipment properly adjusted and in wor...
	D. The work shall be executed in conformity with the best practice and so as to contribute to efficiency of operation, minimum maintenance, accessibility and sightliness.  It shall also be executed so that the installation will conform and accommodate...
	E. Whenever in the contract documents a particular brand, make of material, device or equipment is shown or specified, such brand, make of material, device or equipment is to be regarded merely as a standard and such trade name shall be followed by "o...

	1.2 QUALITY ASSURANCE
	A. The equipment and materials to be furnished under this Contract shall be the products of well established and reliable firms which have had ample experience for at least five (5) years in the manufacture of equipment or materials similar in design ...

	1.3 EXPERIENCE CLAUSE REQUIREMENT AND PERFORMANCE BONDS FOR MANUFACTURER
	A. For every piece of equipment furnished under this Contract, the manufacturer will be required to have a minimum of five (5) years of experience in providing this specific type of equipment.  In lieu of this experience requirement, the manufacturer ...
	B. Agents of bonding companies which write bonds for the performance and payment of the contract shall furnish power of attorney bearing the seal of the company, evidencing such agent's authority to execute the particular type of bond to be furnished,...
	C. The bond shall be purchased through a surety company with a local agent upon whom service of process can be made.
	D. In event of failure of surety or co-surety, the manufacturer shall immediately furnish a new bond, as required herein.  The manufacturer's bond will not be released until all provisions of the contract have been fulfilled.
	E. The surety used for the bid bond and performance bond shall be listed in the latest U.S. Treasury Circular 570 and the Penal Sums shall be within the maximum specified for such company in said Circular 570.



	013543 - ENVIRONMENTAL PROTECTION
	PART 1 -  GENERAL
	1.1 UNNECESSARY NOISE, DUST AND ODORS
	A. The Contractor's performance of this contract shall be conducted so as to eliminate all unnecessary noise, dust and odors.

	1.2 SEWAGE, SURFACE AND FLOOD FLOWS
	A. The Contractor shall take whatever action is necessary to provide all necessary tools, equipment and machinery to adequately handle all sewage, surface flows and flood flows which may be encountered during the performance of the work.  The entire c...

	1.3 WORK IN FREEZING WEATHER
	A. Written permission from the Engineer shall be obtained before any work is performed which, in the judgment of the Engineer, may be affected by frost, cold, or snow.  When work is performed under such conditions, the Contractor shall provide facilit...

	1.4 POLLUTION CONTROL
	A. It shall be the responsibility of the Contractor to prevent or limit pollution of air and water resulting from his operations.
	B. The Contractor shall perform work required to prevent soil from eroding or otherwise entering onto all paved areas and into natural watercourses, ditches, and public sewer systems.  This work shall conform to all local ordinances and/or regulations...
	C. The Contractor shall perform work required to prevent dust attributable to his operations from entering the atmosphere.  Dust on unsurfaced streets or parking areas and any remaining dust on surfaced streets shall be controlled with water and/or ca...
	D. Any material removed from sanitary or storm sewers shall be disposed in accordance with all applicable regulations.



	014126 - GENERAL REGULATIONS AND PERMITS
	PART 1 -  GENERAL
	1.1 REGISTRATION
	1. http://cityofmentor.com/wp-content/uploads/Contractor-Registration-Form-2011.pdf
	2. http://cityofmentor.com/wp-content/uploads/FINANCE_IncomeTaxRegForm.pdf
	Registration shall include completing required forms, providing a certificate of liability insurance, and a One Hundred Dollar ($100.00) registration fee.

	1.2 PERMITS
	1.3 ARCHAEOLOGICAL DISCOVERIES


	014223 - INDUSTRY STANDARDS
	PART 1 -  GENERAL
	1.1 ABBREVIATIONS
	A. Abbreviations, as used, designate the following:

	1.2 REFERENCE TO OTHER SPECIFICATIONS
	A. Where reference is made to specifications such as ASTM, AWWA or AASHTO, the latest edition shall be used, unless otherwise noted on the plans or in the specifications.

	1.3 CODES AND STANDARDS
	A. All work provided for by these specifications must be installed according to the provisions of the State and local building codes, subject to inspection and acceptance by the State and local inspectors.



	014323 - QUALIFICATIONS OF TRADESMEN
	PART 1 -  GENERAL
	1.1 CHARACTER OF WORKMEN AND EQUIPMENT
	A. The Contractor shall employ competent and efficient workmen for every kind of work. Any person employed on the work who shall refuse or neglect to obey directions of the Engineer or his representative, or who shall be deemed incompetent or disorder...
	B. In hiring of employees for the performance of work under this Contract, or any Subcontract hereunder, no Contractor or Subcontractor, nor any person acting on behalf of such Contractor or Subcontractor, shall, by reason of race, sex, creed or color...



	015213 - FIELD OFFICES AND FIRST AID
	PART 1 -  GENERAL
	1.1 CONTRACTOR'S OFFICE
	1.2 AID TO THE INJURED


	016600 - PRODUCT HANDLING AND PROTECTION
	PART 1 -  GENERAL
	1.1 DELIVERY AND STORAGE OF MATERIALS
	A. The Contractor shall be responsible for delivery and storage of all materials.
	B. The Contractor shall coordinate with the Engineer on the arrangement for storing construction materials and equipment.  Deliveries of all construction materials and equipment should be made at suitable times.
	C. The Contractor shall store all materials required for the performance of this contract at sites designated by the Engineer.
	D. All stockpiles shall be neat, compact, completely safe, and barricaded with warning lights if necessary.
	E. Precautions shall be taken so that no shade trees, shrubs, flowers, sidewalks, driveways or other facilities will be damaged by the storage of materials.  The Contractor shall be responsible for the restoration of all stockpile sites to their origi...
	F. Materials, tools and machinery shall not be piled or placed against shade trees, unless they shall be amply protected against injury therefrom.  All materials, tools, machinery, etc. stored upon public thoroughfares must be provided with red lights...
	G. Materials shall be so stored as to assure the preservation of their quality and fitness for the work.  Stored materials, even though approved before storage, shall again be inspected prior to their use in the work.  Stored materials shall be locate...



	016617 - MAINTENANCE
	PART 1 -  GENERAL
	1.1 DESCRIPTION
	A. This Section provides general requirements for the maintenance of equipment in the field.  Storage maintenance requirements are provided by Section 016600, Product Handling and Protection.  Specific maintenance requirements are provided by manufact...
	B. Maintenance is performed to ensure delivery to the Owner of equipment in an undeteriorated and fully serviceable condition.
	C. This Section also includes requirements for preventive and corrective maintenance during operation of the equipment prior to the commencement of the Warranty period.

	1.2 RELATED SECTIONS
	A. Section 016600, Product Handling and Protection.

	1.3 DEFINITIONS
	A. Storage maintenance consists of establishing and maintaining the environment required by the stored materials and performing periodic servicing.
	B. Preventive maintenance consists of activities performed on a periodic basis to maintain operating or operational items or equipment.
	C. Corrective maintenance consists of correcting faults or failures in an item or equipment.  This may include adjustments or replacement of defective parts.

	1.4 SUBMITTALS
	A. The Maintenance Log shall be submitted to the Owner upon completion of the Operational Demonstration and before the start of the Warranty period.
	B. No submittals are required by this Section, except as noted above.  Maintenance schedules and practices shall conform to approved submittals required by individual Sections in the Project Manual.

	PART 2 – PRODUCTS
	1. This log shall include a list of required maintenance services and inspections, as provided by the manufacturer and submitted under individual Sections of the Project Manual.
	2. The Maintenance Log shall include checklists for the periodic services and inspections required.
	3. The Contractor shall initial and date the requisite log entries upon completion of the individual servicing or inspection.
	4. The Maintenance Log shall be located in the Contractor’s Field Office and shall be available for review by the Owner until it is submitted for record purposes upon completion of the Operational Demonstration and the start of the Warranty period.



	017800 - FINAL COMPLIANCE AND SUBMITTALS
	PART 1 -  GENERAL
	1.1 The following forms and related sign-offs shall be documented in accordance with provisions of the contract.  These forms shall be completed by the Contractor and approved by the Owner before final retainer is approved for release.  Forms for Item...
	A. Certificate of Substantial Completion (To be submitted at time of Substantial Completion).
	B. Contractor's Certification of Completion.
	C. Contractor's Affidavit of Prevailing Wage.
	D. Consent of Surety Company for Final Payment.
	E. Affidavit of Final Acceptance Date and Correction Period.
	F. DBE Subcontractor Participation Forms SR-EPA.7-8 (Applicable for WPCLF & WSRLA funded projects only).



	017821 - CLEANING AND PROTECTION
	PART 1 -  GENERAL
	1.1 GENERAL
	A. On or before the completion date for the work, the Contractor shall tear down and remove all temporary structures built by them, all construction plant used by them, and shall repair and replace all parts of existing embankments, fences or other st...
	B. As circumstances require and when ordered by the Engineer, the Contractor shall clean the road, driveway, and/or sidewalk on which construction activity under this contract has resulted in dirt or any other foreign material being deposited with an ...
	C. Failure to comply with this requirement when ordered by the Engineer or his representative, may serve as cause for the Engineer to stop the work and to withhold any monies due the Contractor until such order has been complied with to the satisfacti...
	D. As the work progresses, and as may be directed, the Contractor shall remove from the site and dispose of debris and waste material resulting from their work.  Particular attention shall be given to minimizing any fire and safety hazard from form ma...
	E. The Contractor shall wash all windows and other glass surfaces, leaving all areas free from putty marks, paint, etc.
	F. During and after installation, the Contractor shall furnish and maintain satisfactory protection to all equipment against injury by weather, flooding or breakage thereby permitting all work to be left in a new condition at the completion of the con...



	017823 -  MAINTENANCE MANUALS
	PART 1 -  GENERAL
	1.1 OPERATION AND MAINTENANCE MANUALS
	A. Operation and maintenance information shall be submitted for all manufactured items, i.e. equipment, hardware, pumps, valves, motors, etc.
	B. This manual will either contain or make reference to all information that has been issued during the construction and start-up periods, as well as information necessary for the proper operation and maintenance of equipment.
	C. It shall be the responsibility of the Contractor who supplies such equipment to obtain from their vendors the required information and submit to the Engineer.  This information will be accepted only if properly identified and only after it has been...
	D. In general and where applicable, the information shall consist of, but not be limited to, six (6) sets of the following:
	1. Descriptive literature, bulletins or other data covering equipment or system.
	2. Complete list of equipment and appurtenances included with system, complete with manufacturer and model number.
	3. Utility requirements.
	4. General arrangement drawing.
	5. Sectional assembly.
	6. Dimension print.
	7. Materials of construction.
	8. Certified performance curve.
	9. Performance guarantee.
	10. Parts list.
	11. Recommended spare parts list with part and catalog number.
	12. Lubrication recommendations and instructions.
	13. Schematic wiring diagrams.
	14. Schematic piping diagrams.
	15. Instrumentation data.
	16. Drive dimensions and data.
	17. Control data.
	18. Operating instructions.
	19. Maintenance instructions including troubleshooting guidelines and preventative maintenance instructions with task schedule.
	20. Required tools and equipment for operation and maintenance.
	21. Safety considerations for O & M procedures.




	017837 - WARRANTY
	017839 - PROJECT RECORDS, DRAWINGS
	PART 1 -  GENERAL
	1.1 RECORD DRAWINGS
	A. The Contractor shall furnish an authentic set of marked-up drawings showing the installation insofar as the installation shall have differed from the Engineer's drawings. The drawings shall be delivered to the Engineer for making revisions to the o...
	B. The Contractor shall furnish dimensioned drawings indicating locations of all underground mechanical and electrical facilities.

	1.2 SERVICE CONNECTION RECORDS
	A. The Contractor shall record the location of all service and property connections, new or existing, made to utilities constructed under this contract.  Such records shall be turned over to the Owner upon completion of the work.  The cost of making s...
	B. The location of each sewer connection as measured along the sewer from the nearest downstream manhole and its description with respect to the sewer shall be recorded.  The record shall include the depth of new stubs for future connections and the d...
	C. The location of each water connection as measured along the water line from the nearest fire hydrant.



	017901 - OPERATIONAL DEMONSTRATION
	017902 - INSTRUCTION OF OWNER'S PERSONNEL
	018000 - SYSTEM PERFORMANCES
	PART 1 -  GENERAL
	1.1 GENERAL
	A. It is the intent of this Contract that the final installation shall be complete in all respects.
	B. The Contractor shall be responsible for all minor details, whether or not shown on the Drawings or specifically included in these Specifications.

	1.2 BUILDINGS AND EQUIPMENT
	A. The building and components shall function properly and in accordance with the plans, specifications and industry standards.
	B. The following components are included, but not necessarily limited to, the following:
	1. Roofing
	2. Doors
	3. Windows
	4. Painting Systems
	5. Floor Coverings
	6. Equipment
	a. Process
	b. Architectural
	c. Mechanical
	d. Electrical



	1.3 CERTIFICATION
	A. The Contractor shall provide written certification from the manufacturers and/or installers that the various major components are in working order or have been installed in accordance with the manufacturer's instructions.



	042000 - UNIT MASONRY
	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. Concrete masonry units.
	2. Concrete building brick.
	3. Face brick.
	4. Structural glazed facing tile.
	5. Mortar and grout.
	6. Steel reinforcing bars.
	7. Masonry joint reinforcement.
	8. Ties and anchors.
	9. Embedded flashing.
	10. Miscellaneous masonry accessories.
	11. Masonry cell insulation.

	B. Related Sections:
	1. Division 08 Section Doors and Window work.


	1.3 DEFINITIONS
	A. CMU(s):  Concrete masonry unit(s).
	B. Reinforced Masonry:  Masonry containing reinforcing steel in grouted cells.

	1.4 PERFORMANCE REQUIREMENTS
	A. Provide structural unit masonry that develops indicated net-area compressive strengths at 28 days.
	1. Determine net-area compressive strength of masonry from average net-area compressive strengths of masonry units and mortar types (unit-strength method) according to Tables 1 and 2 in ACI 530.1/ASCE 6/TMS 602.


	1.5 SUBMITTALS
	A. Product Data:  For each type of product indicated.
	B. Shop Drawings:  For the following:
	1. Masonry Units:  Show sizes, profiles, coursing, and locations of special shapes.
	2. Reinforcing Steel:  Detail bending and placement of unit masonry reinforcing bars.  Comply with ACI 315, "Details and Detailing of Concrete Reinforcement."
	3. Fabricated Flashing:  Detail corner units, end-dam units, and other special applications.

	C. Material Certificates:  For each type and size of the following:
	1. Masonry units.
	a. Include data on material properties.
	b. For brick, include size-variation data verifying that actual range of sizes falls within specified tolerances.
	c. For exposed brick, include test report for efflorescence according to ASTM C 67.
	d. For surface-coated brick, include test report for durability of surface appearance after 50 cycles of freezing and thawing per ASTM C 67.
	e. For masonry units include data and calculations establishing average net-area compressive strength of units.

	2. Cementitious materials.  Include brand, type, and name of manufacturer.
	3. Preblended, dry mortar mixes.  Include description of type and proportions of ingredients.
	4. Grout mixes.  Include description of type and proportions of ingredients.
	5. Reinforcing bars.
	6. Joint reinforcement.
	7. Anchors, ties, and metal accessories.

	D. Mix Designs:  For each type of mortar and grout.  Include description of type and proportions of ingredients.
	1. Include test reports for mortar mixes required to comply with property specification.  Test according to ASTM C 109/C 109M for compressive strength, ASTM C 1506 for water retention, and ASTM C 91 for air content.
	2. Include test reports, according to ASTM C 1019, for grout mixes required to comply with compressive strength requirement.

	E. Statement of Compressive Strength of Masonry:  For each combination of masonry unit type and mortar type, provide statement of average net-area compressive strength of masonry units, mortar type, and resulting net-area compressive strength of mason...

	1.6 QUALITY ASSURANCE
	A. Source Limitations for Masonry Units:  Obtain exposed masonry units of a uniform texture and color, or a uniform blend within the ranges accepted for these characteristics, from single source from single manufacturer for each product required.
	B. Source Limitations for Mortar Materials:  Obtain mortar ingredients of a uniform quality, including color for exposed masonry, from single manufacturer for each cementitious component and from single source or producer for each aggregate.
	C. Masonry Standard:  Comply with ACI 530.1/ASCE 6/TMS 602 unless modified by requirements in the Contract Documents.

	1.7 DELIVERY, STORAGE, AND HANDLING
	A. Store masonry units on elevated platforms in a dry location.  If units are not stored in an enclosed location, cover tops and sides of stacks with waterproof sheeting, securely tied.  If units become wet, do not install until they are dry.
	B. Store cementitious materials on elevated platforms, under cover, and in a dry location.  Do not use cementitious materials that have become damp.
	C. Store aggregates where grading and other required characteristics can be maintained and contamination avoided.
	D. Deliver preblended, dry mortar mix in moisture-resistant containers designed for use with dispensing silos.  Store preblended, dry mortar mix in delivery containers on elevated platforms, under cover, and in a dry location or in covered weatherproo...
	E. Store masonry accessories, including metal items, to prevent corrosion and accumulation of dirt and oil.

	1.8 PROJECT CONDITIONS
	A. Protection of Masonry:  During construction, cover tops of walls, projections, and sills with waterproof sheeting at end of each day's work.  Cover partially completed masonry when construction is not in progress.
	1. Extend cover a minimum of 24 inches (600 mm) down both sides of walls and hold cover securely in place.

	B. Do not apply uniform floor or roof loads for at least 12 hours and concentrated loads for at least three days after building masonry walls or columns.
	C. Stain Prevention:  Prevent grout, mortar, and soil from staining the face of masonry to be left exposed or painted.  Immediately remove grout, mortar, and soil that come in contact with such masonry.
	1. Protect base of walls from rain-splashed mud and from mortar splatter by spreading coverings on ground and over wall surface.
	2. Protect sills, ledges, and projections from mortar droppings.
	3. Protect surfaces of window and door frames, as well as similar products with painted and integral finishes, from mortar droppings.
	4. Turn scaffold boards near the wall on edge at the end of each day to prevent rain from splashing mortar and dirt onto completed masonry.

	D. Cold-Weather Requirements:  Do not use frozen materials or materials mixed or coated with ice or frost.  Do not build on frozen substrates.  Remove and replace unit masonry damaged by frost or by freezing conditions.  Comply with cold-weather const...
	1. Cold-Weather Cleaning:  Use liquid cleaning methods only when air temperature is 40 deg F (4 deg C) and higher and will remain so until masonry has dried, but not less than seven days after completing cleaning.

	E. Hot-Weather Requirements:  Comply with hot-weather construction requirements contained in ACI 530.1/ASCE 6/TMS 602.


	PART 2 -  PRODUCTS
	2.1 MASONRY UNITS, GENERAL
	A. Defective Units:  Referenced masonry unit standards may allow a certain percentage of units to contain chips, cracks, or other defects exceeding limits stated in the standard.  Do not use units where such defects will be exposed in the completed Work.
	B. Fire-Resistance Ratings:  Where indicated, provide units that comply with requirements for fire-resistance ratings indicated as determined by testing according to ASTM E 119, by equivalent masonry thickness, or by other means, as acceptable to auth...

	2.2 CONCRETE MASONRY UNITS
	A. Regional Materials:  Provide CMUs that have been manufactured within 500 miles (800 km) of Project site from aggregate and cement that have been extracted, harvested, or recovered, as well as manufactured, within 500 miles (800 km) of Project site.
	B. Shapes:  Provide shapes indicated and as follows, with exposed surfaces matching exposed faces of adjacent units unless otherwise indicated.
	1. Provide special shapes for lintels, corners, jambs, sashes, movement joints, headers, bonding, and other special conditions.
	2. Provide bullnose units for outside corners unless otherwise indicated.

	C. CMUs:  ASTM C 90.
	1. Unit Compressive Strength:  Provide units with minimum average net-area compressive strength of 2150 psi (14.8 MPa.
	2. Density Classification: Normal weight.
	3. Size (Width): Manufactured to dimensions 3/8 inch less than nominal dimensions.
	4. Faces:  Provide color and texture matching the range represented by Architect's sample.

	D. Concrete Building Brick:  ASTM C 55.
	1. Unit Compressive Strength: Provide units with minimum average net-area compressive strength of 2800 psi (19.31 MPa).
	2. Density Classification:  Normal weight.
	3. Size (Actual Dimensions):  3-5/8 inches (92 mm) wide by 7-5/8 inches (194 mm) long.


	2.3 BRICK
	A. Regional Materials:  Provide brick that has been manufactured within 500 miles (800 km) of Project site from materials that have been extracted, harvested, or recovered, as well as manufactured, within 500 miles (800 km) of Project site.
	B. General:  Provide shapes indicated and as follows, with exposed surfaces matching finish and color of exposed faces of adjacent units:
	1. For ends of sills and caps and for similar applications that would otherwise expose unfinished brick surfaces, provide units without cores or frogs and with exposed surfaces finished.
	2. Provide special shapes for applications where stretcher units cannot accommodate special conditions, including those at corners, movement joints, bond beams, sashes, and lintels.
	3. Provide special shapes for applications requiring brick of size, form, color, and texture on exposed surfaces that cannot be produced by sawing.
	4. Provide special shapes for applications where shapes produced by sawing would result in sawed surfaces being exposed to view.

	C. Face Brick:  Facing brick complying with ASTM C 216 or hollow brick complying with ASTM C 652, Class H40V (void areas between 25 and 40 percent of gross cross-sectional area).
	1. Products: Face Brick
	2. Grade: SW.
	3. Type: FBX or HBX.
	4. Unit Compressive Strength:  Provide units with minimum average net-area compressive strength of 3350 psi (23.10 MPa).
	5. Initial Rate of Absorption:  Less than 30 g/30 sq. in. (30 g/194 sq. cm) per minute when tested per ASTM C 67.
	6. Efflorescence:  Provide brick that has been tested according to ASTM C 67 and is rated "not effloresced."
	7. Surface Coating:  Brick with colors or textures produced by application of coatings shall withstand 50 cycles of freezing and thawing per ASTM C 67 with no observable difference in the applied finish when viewed from 10 feet (3 m)
	8. Provide brick as indicated on the Architectural drawings.

	D. Building (Common) Brick: ASTM C 62, Grade SW.
	1. Unit Compressive Strength: Provide units with minimum average net-area compressive strength of 1700 psi (11.72 MPa).


	2.4 MORTAR AND GROUT MATERIALS
	A. Regional Materials:  Provide aggregate for mortar and grout, cement, and lime that have been extracted, harvested, or recovered, as well as manufactured, within 500 miles (800 km) of Project site.
	B. Portland cement:  ASTM C 150, Type I or II, except Type III may be used for cold-weather construction.  Provide natural color or white cement as required to produce mortar color indicated.
	C. Hydrated Lime:  ASTM C 207, Type S.
	D. Portland Cement-Lime Mix:  Packaged blend of Portland cement and hydrated lime containing no other ingredients.
	E. Masonry Cement:  ASTM C 91.
	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. Capital Materials Corporation; Flamingo Color Masonry Cement.
	b. CEMEX S.A.B. de C.V.; Brikset Type N Citadel Type S Dixie Type S Kosmortar Type N Richmortar Victor Plastic Cement.
	c. Essroc, Italcementi Group; Brixment or Velvet.
	d. Holcim (US) Inc.; Mortamix Masonry Cement Rainbow Mortamix Custom Buff Masonry Cement White Mortamix Masonry Cement.
	e. Lafarge North America Inc.; Magnolia Masonry Cement Lafarge Masonry Cement Trinity White Masonry Cement.
	f. Lehigh Cement Company; Lehigh Masonry Cement Lehigh White Masonry Cement.
	g. National Cement Company, Inc.; Coosa Masonry Cement.


	F. Mortar Cement:  ASTM C 1329.
	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. Lafarge North America Inc.; Lafarge Mortar Cement or Magnolia Superbond Mortar Cement.


	G. Mortar Pigments:  Natural and synthetic iron oxides and chromium oxides, compounded for use in mortar mixes and complying with ASTM C 979.  Use only pigments with a record of satisfactory performance in masonry mortar.
	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. Davis Colors; True Tone Mortar Colors.
	b. Lanxess Corporation; Bayferrox Iron Oxide Pigments.
	c. Solomon Colors, Inc.; SGS Mortar Colors.


	H. Colored Cement Product:  Packaged blend made from portland cement and hydrated  and mortar pigments, all complying with specified requirements, and containing no other ingredients.
	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. Colored Portland Cement-Lime Mix:
	1) Capital Materials Corporation; Riverton Portland Cement Lime Custom Color.
	2) Holcim (US) Inc.; Rainbow Mortamix Custom Color Cement/Lime.
	3) Lafarge North America Inc.; Eaglebond Portland & Lime.
	4) Lehigh Cement Company; Lehigh Custom Color Portland/Lime Cement.

	b. Colored Masonry Cement:
	1) Capital Materials Corporation; Flamingo Color Masonry Cement.
	2) Cemex S.A.B. de C.V.; Richcolor Masonry Cement.
	3) Essroc, Italcementi Group; Brixment-in-Color.
	4) Holcim (US) Inc.; Rainbow Mortamix Custom Color Masonry Cement.
	5) Lafarge North America Inc.; U.S. Cement Custom Color Masonry Cement.
	6) Lehigh Cement Company; Lehigh Custom Color Masonry Cement.
	7) National Cement Company, Inc.; Coosa Masonry Cement.


	2. Formulate blend as required to produce color indicated or, if not indicated, as selected from manufacturer's standard colors.
	3. Pigments shall not exceed 10 percent of portland cement by weight.
	4. Pigments shall not exceed 5 percent of masonry cement or mortar cement by weight.

	I. Aggregate for Mortar:  ASTM C 144.
	1. For mortar that is exposed to view, use washed aggregate consisting of natural sand or crushed stone.
	2. For joints less than 1/4 inch (6 mm) thick, use aggregate graded with 100 percent passing the No. 16 (1.18-mm) sieve.
	3. White-Mortar Aggregates:  Natural white sand or crushed white stone.
	4. Colored-Mortar Aggregates:  Natural sand or crushed stone of color necessary to produce required mortar color.

	J. Aggregate for Grout:  ASTM C 404.
	K. Epoxy Pointing Mortar:  ASTM C 395, epoxy-resin-based material formulated for use as pointing mortar for structural-clay tile facing units (and approved for such use by manufacturer of units); in color indicated or, if not otherwise indicated, as s...
	L. Refractory Mortar Mix:  Ground fireclay or non-water-soluble, calcium aluminate, medium-duty refractory mortar that passes ASTM C 199 test; or an equivalent product acceptable to authorities having jurisdiction.
	M. Water-Repellent Admixture:  Liquid water-repellent mortar admixture intended for use with CMUs containing integral water repellent by same manufacturer.
	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. ACM Chemistries; RainBloc for Mortar.
	b. BASF Aktiengesellschaft; Rheopel Mortar Admixture.
	c. Grace Construction Products, W. R. Grace & Co. - Conn.; Dry-Block Mortar Admixture.


	N. Water:  Potable.

	2.5 REINFORCEMENT
	A. Uncoated Steel Reinforcing Bars:  ASTM A 615/A 615M or ASTM A 996/A 996M, Grade 60 (Grade 420).
	B. Masonry Joint Reinforcement, General:  ASTM A 951/A 951M.
	1. All Walls:  Hot-dip galvanized, carbon steel.
	2. Wire Size for Side Rods:  0.148-inch (3.77-mm) diameter.
	3. Wire Size for Cross Rods: 0.148-inch (3.77-mm) diameter.
	4. Wire Size for Veneer Ties: 0.148-inch (3.77-mm) diameter.
	5. Spacing of Cross Rods, Tabs, and Cross Ties: Not more than 16 inches (407 mm) o.c.
	6. Provide in lengths of not less than 10 feet (3 m).

	C. Masonry Joint Reinforcement for Single-Wythe Masonry:  Either ladder or truss type with single pair of side rods.
	D. Masonry Joint Reinforcement for Multiwythe Masonry:
	1. Ladder type with 1 side rod at each face shell of hollow masonry units more than 4 inches (100 mm) wide, plus 1 side rod at each wythe of masonry 4 inches (100 mm) wide or less.
	2. Tab type, either ladder or truss design, with 1 side rod at each face shell of backing wythe and with rectangular tabs sized to extend at least halfway through facing wythe but with at least 5/8-inch (16-mm) cover on outside face.
	3. Adjustable (two-piece) type, either ladder or truss design, with one side rod at each face shell of backing wythe and with separate adjustable ties with pintle-and-eye connections having a maximum adjustment of 1-1/4 inches (32 mm).  Size ties to e...

	E. Masonry Joint Reinforcement for Veneers Anchored with Seismic Masonry-Veneer Anchors:  Single 0.187-inch- (4.76-mm-) diameter, hot-dip galvanized, carbon continuous wire.

	2.6 TIES AND ANCHORS
	A. Materials:  Provide ties and anchors specified in this article that are made from materials that comply with the following unless otherwise indicated.
	1. Mill-Galvanized, Carbon-Steel Wire:  ASTM A 82/A 82M; with ASTM A 641/A 641M, Class 1 coating.
	2. Hot-Dip Galvanized, Carbon-Steel Wire:  ASTM A 82/A 82M; with ASTM A 153/A 153M, Class B-2 coating.
	3. Galvanized Steel Sheet:  ASTM A 653/A 653M, Commercial Steel, G60 (Z180) zinc coating.


	2.7 MISCELLANEOUS ANCHORS
	A. Anchor Bolts:  Headed steel bolts complying with ASTM A 307, Grade A (ASTM F 568M, Property Class 4.6); with ASTM A 563 (ASTM A 563M) hex nuts and, where indicated, flat washers; hot-dip galvanized to comply with ASTM A 153/A 153M, Class C; of dime...

	2.8 EMBEDDED FLASHING MATERIALS
	A. Metal Flashing:  Provide metal flashing complying with SMACNA's "Architectural Sheet Metal Manual" and as follows:
	1. Rubberized-Asphalt Flashing:  Composite flashing product consisting of a pliable, adhesive rubberized-asphalt compound, bonded to a high-density, cross-laminated polyethylene film to produce an overall thickness of not less than 0.030 inch.
	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) Advanced Building Products Inc.; Peel-N-Seal.
	2) Carlisle Coatings & Waterproofing; CCW-705-TWF Thru-Wall Flashing.
	3) Dayton Superior Corporation, Dur-O-Wal Division; Dur-O-Barrier Thru-Wall Flashing.
	4) Grace Construction Products, W. R. Grace & Co. - Conn.; Perm-A-Barrier Wall Flashing.
	5) Heckmann Building Products Inc.; No. 82 Rubberized-Asphalt Thru-Wall Flashing.
	6) Hohmann & Barnard, Inc.; Textroflash.

	b. Accessories:  Provide preformed corners, end dams, other special shapes, and seaming materials produced by flashing manufacturer.



	2.9 MISCELLANEOUS MASONRY ACCESSORIES
	A. Compressible Filler:  Premolded filler strips complying with ASTM D 1056, Grade 2A1; compressible up to 35 percent; of width and thickness indicated; formulated from  urethane or PVC.
	B. Preformed Control-Joint Gaskets:  Made from styrene-butadiene-rubber compound, complying with ASTM D 2000, Designation M2AA-805 or PVC, complying with ASTM D 2287, Type PVC-65406 and designed to fit standard sash block and to maintain lateral stabi...
	C. Bond-Breaker Strips:  Asphalt-saturated, organic roofing felt complying with ASTM D 226, Type I (No. 15 asphalt felt).
	D. Weep/Vent Products:  Use the following unless otherwise indicated:
	1. Rectangular Plastic Weep/Vent Tubing:  Clear butyrate, 3/8 by 1-1/2 by 3-1/2 inches (9 by 38 by 89 mm) long.
	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) Advanced Building Products Inc.; Mortar Maze weep vent.
	2) Blok-Lok Limited; Cell-Vent.
	3) Dayton Superior Corporation, Dur-O-Wal Division; Cell Vents.
	4) Heckmann Building Products Inc.; No. 85 Cell Vent.
	5) Hohmann & Barnard, Inc.; Quadro-Vent.
	6) Wire-Bond; Cell Vent.




	2.10 MASONRY CLEANERS
	A. Proprietary Acidic Cleaner:  Manufacturer's standard-strength cleaner designed for removing mortar/grout stains, efflorescence, and other new construction stains from new masonry without discoloring or damaging masonry surfaces.  Use product expres...
	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. Diedrich Technologies, Inc.
	b. EaCo Chem, Inc.
	c. ProSoCo, Inc.



	2.11 MORTAR AND GROUT MIXES
	A. General: Do not use admixtures, including pigments, air-entraining agents, accelerators, retarders, water-repellent agents, antifreeze compounds, or other admixtures, unless otherwise indicated.
	1. Do not use calcium chloride in mortar or grout.
	2. Use portland cement-lime or mortar cement mortar unless otherwise indicated.

	B. Mortar for Unit Masonry:  Comply with ASTM C 270, Proportion Specification.  Provide the following types of mortar for applications stated unless another type is indicated.
	1. For masonry below grade or in contact with earth, use Type M.
	2. For reinforced masonry, use Type S.
	3. For mortar parge coats, use Type S.
	4. For exterior, above-grade, load-bearing and non-load-bearing walls and parapet walls; for interior load-bearing walls; for interior non-load-bearing partitions; and for other applications where another type is not indicated, use Type N.

	C. Pigmented Mortar: Use colored cement product or select and proportion pigments with other ingredients to produce color required.
	1. Pigments shall not exceed 10 percent of Portland cement by weight.
	2. Pigments shall not exceed 5 percent of mortar cement by weight.
	3. Application:  Use pigmented mortar for exposed mortar joints with the following units:
	a. Face brick.


	D. Grout for Unit Masonry:  Comply with ASTM C 476.
	1. Use grout of type indicated or, if not otherwise indicated, of type (fine or coarse) that will comply with Table 1.15.1 in ACI 530.1/ASCE 6/TMS 602 for dimensions of grout spaces and pour height.
	2. Proportion grout in accordance with ASTM C 476, Table 1 or paragraph 4.2.2 for specified 28-day compressive strength indicated, but not less than 2000 psi (14 MPa).
	3. Provide grout with a slump of 8 to 11 inches (203 to 279 mm) as measured according to ASTM C 143/C 143M.
	2.12 MASONRY INSULATION
	A. Plastic foamed in place insulation: Plastic foam to be two component liquid process, with a polymethylene carbamide compound resin, and a modified poly ammio reactant catalyst.  Standard dry density of 0.7 pounds per cubic feet, and standard wet de...



	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine conditions, with Installer present, for compliance with requirements for installation tolerances and other conditions affecting performance of the Work.
	1. For the record, prepare written report, endorsed by Installer, listing conditions detrimental to performance of work.
	2. Verify that foundations are within tolerances specified.
	3. Verify that reinforcing dowels are properly placed.

	B. Before installation, examine rough-in and built-in construction for piping systems to verify actual locations of piping connections.
	C. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 INSTALLATION, GENERAL
	A. Thickness:  Build cavity and composite walls and other masonry construction to full thickness shown.  Build single-wythe walls to actual widths of masonry units, using units of widths indicated.
	B. Build chases and recesses to accommodate items specified in this and other Sections.
	C. Leave openings for equipment to be installed before completing masonry.  After installing equipment, complete masonry to match the construction immediately adjacent to opening.
	D. Use full-size units without cutting if possible.  If cutting is required to provide a continuous pattern or to fit adjoining construction, cut units with motor-driven saws; provide clean, sharp, unchipped edges.  Allow units to dry before laying un...
	E. Select and arrange units for exposed unit masonry to produce a uniform blend of colors and textures.
	1. Mix units from several pallets or cubes as they are placed.

	F. Matching Existing Masonry:  Match coursing, bonding, color, and texture of existing masonry.
	G. Wetting of Brick:  Wet brick before laying if initial rate of absorption exceeds 30 g/30 sq. in. (30 g/194 sq. cm) per minute when tested per ASTM C 67.  Allow units to absorb water so they are damp but not wet at time of laying.

	3.3 TOLERANCES
	A. Dimensions and Locations of Elements:
	1. For dimensions in cross section or elevation do not vary by more than plus 1/2 inch (12 mm) or minus 1/4 inch (6 mm).
	2. For location of elements in plan do not vary from that indicated by more than plus or minus 1/2 inch (12 mm).
	3. For location of elements in elevation do not vary from that indicated by more than plus or minus 1/4 inch (6 mm) in a story height or 1/2 inch (12 mm) total.

	B. Lines and Levels:
	1. For bed joints and top surfaces of bearing walls do not vary from level by more than 1/4 inch in 10 feet (6 mm in 3 m), or 1/2 inch (12 mm) maximum.
	2. For vertical lines and surfaces do not vary from plumb by more than 1/4 inch in 10 feet (6 mm in 3 m), 3/8 inch in 20 feet (9 mm in 6 m), or 1/2 inch (12 mm) maximum.

	C. Joints:
	1. For all joints, do not vary from thickness indicated by more than plus or minus 1/8 inch (3 mm), with a maximum thickness limited to 1/2 inch (12 mm).


	3.4 LAYING MASONRY WALLS
	A. Lay out walls in advance for accurate spacing of surface bond patterns with uniform joint thicknesses and for accurate location of openings, movement-type joints, returns, and offsets.  Avoid using less-than-half-size units, particularly at corners...
	B. Bond Pattern for Exposed Masonry:  Unless otherwise indicated, lay exposed masonry in running bond at High School.  Match bond pattern at Elementary School.
	C. Lay concealed masonry with all units in a wythe in running bond or bonded by lapping not less than 2 inches (50 mm). Bond and interlock each course of each wythe at corners.  Do not use units with less than nominal 4-inch (100-mm) horizontal face d...
	D. Stopping and Resuming Work:  Stop work by racking back units in each course from those in course below; do not tooth.  When resuming work, clean masonry surfaces that are to receive mortar, remove loose masonry units and mortar, and wet brick if re...
	E. Built-in Work:  As construction progresses, build in items specified in this and other Sections.  Fill in solidly with masonry around built-in items.
	F. Fill space between steel frames and masonry solidly with mortar unless otherwise indicated.
	G. Where built-in items are to be embedded in cores of hollow masonry units, place a layer of metal lath, wire mesh, or plastic mesh in the joint below and rod mortar or grout into core.
	H. Fill cores in hollow CMUs with grout 24 inches (600 mm) under bearing plates, beams, lintels, posts, and similar items unless otherwise indicated.
	I. Build non-load-bearing interior partitions full height of story to underside of solid floor or roof structure above unless otherwise indicated.
	1. Install compressible filler in joint between top of partition and underside of structure above.
	2. Fasten partition top anchors to structure above and build into top of partition.  Grout cells of CMUs solidly around plastic tubes of anchors and push tubes down into grout to provide 1/2-inch (13-mm) clearance between end of anchor rod and end of ...
	3. Wedge non-load-bearing partitions against structure above with small pieces of tile, slate, or metal.  Fill joint with mortar after dead-load deflection of structure above approaches final position.
	4. At fire-rated partitions, treat joint between top of partition and underside of structure above to comply with Division 07 Section "Fire-Resistive Joint Systems."


	3.5 MORTAR BEDDING AND JOINTING
	A. Lay CMU’s as follows:
	1. With face shells fully bedded in mortar and with head joints of depth equal to bed joints.
	2. With webs fully bedded in mortar in all courses of piers, columns, and pilasters.
	3. With webs fully bedded in mortar in grouted masonry, including starting course on footings.
	4. With entire units, including areas under cells, fully bedded in mortar at starting course on footings where cells are not grouted.

	B. Lay solid masonry units with completely filled bed and head joints; butter ends with sufficient mortar to fill head joints and shove into place.  Do not deeply furrow bed joints or slush head joints.
	C. Tool exposed joints slightly concave when thumbprint hard, using a jointer larger than joint thickness unless otherwise indicated.

	3.6 COMPOSITE MASONRY
	A. Bond wythes of composite masonry together using one of the following methods:
	1. Masonry Joint Reinforcement:  Installed in horizontal mortar joints.
	a. Where bed joints of both wythes align, use ladder-type reinforcement extending across both wythes.
	b. Where bed joints of wythes do not align, use adjustable (two-piece) type reinforcement with continuous horizontal wire in facing wythe attached to ties.


	B. Bond wythes of composite masonry together using bonding system indicated on Drawings.
	C. Collar Joints:  Solidly fill collar joints by parging face of first wythe that is laid and shoving units of other wythe into place.
	D. Corners:  Provide interlocking masonry unit bond in each wythe and course at corners unless otherwise indicated.
	1. Provide continuity with masonry joint reinforcement at corners by using prefabricated L-shaped units as well as masonry bonding.

	E. Intersecting and Abutting Walls:  Unless vertical expansion or control joints are shown at juncture, bond walls together as follows:
	1. Provide individual metal ties not more than 8 inches (203 mm) o.c.
	2. Provide continuity with masonry joint reinforcement by using prefabricated T-shaped units.
	3. Provide rigid metal anchors not more than 24 inches (610 mm) o.c.  If used with hollow masonry units, embed ends in mortar-filled cores.


	3.7 MASONRY JOINT REINFORCEMENT
	A. General:  Install entire length of longitudinal side rods in mortar with a minimum cover of 5/8 inch (16 mm). Lap reinforcement a minimum of 6 inches (150 mm).
	1. Space reinforcement not more than 16 inches (406 mm) o.c.

	B. Interrupt joint reinforcement at control and expansion joints unless otherwise indicated.
	C. Provide continuity at wall intersections by using prefabricated T-shaped units.
	D. Provide continuity at corners by using prefabricated L-shaped units.
	E. Cut and bend reinforcing units as directed by manufacturer for continuity at corners, returns, offsets, column fireproofing, pipe enclosures, and other special conditions.

	3.8 CONTROL AND EXPANSION JOINTS
	A. General:  Install control and expansion joint materials in unit masonry as masonry progresses.  Do not allow materials to span control and expansion joints without provision to allow for in-plane wall or partition movement.
	B. Form control joints in concrete masonry as follows:
	1. Install preformed control-joint gaskets designed to fit standard sash block.

	C. Form expansion joints in brick as follows:
	1. Build in compressible joint fillers where indicated.


	3.9 LINTELS
	A. Install steel lintels where indicated.
	B. Provide concrete lintels where shown.
	C. Provide minimum bearing of 8 inches (200 mm) at each jamb unless otherwise indicated.

	3.10 FLASHING, WEEP HOLES, CAVITY DRAINAGE, AND VENTS
	A. General:  Install embedded flashing and weep holes in masonry at shelf angles, lintels, ledges, other obstructions to downward flow of water in wall, and where indicated.
	B. Install flashing as follows unless otherwise indicated:
	1. Prepare masonry surfaces so they are smooth and free from projections that could puncture flashing.  Where flashing is within mortar joint, place through-wall flashing on sloping bed of mortar and cover with mortar.  Before covering with mortar, se...
	2. At multiwythe masonry walls, including cavity walls, extend flashing through outer wythe, turned up a minimum of 4 inches (100 mm), and through inner wythe to within 1/2 inch (13 mm) of the interior face of wall in exposed masonry.  Where interior ...

	C. Install single-wythe CMU flashing system in bed joints of CMU walls where indicated to comply with manufacturer's written instructions.  Install CMU cell pans with upturned edges located below face shells and webs of CMUs above and with weep spouts...
	D. Install weep holes in head joints in exterior wythes of first course of masonry immediately above embedded flashing and as follows:
	1. Space weep holes 24 inches (600 mm) o.c. unless otherwise indicated.

	E. Place pea gravel in cavities as soon as practical to a height equal to height of first course above top of flashing, but not less than 2 inches (50 mm), to maintain drainage.

	3.11 REINFORCED UNIT MASONRY INSTALLATION
	A. Temporary Formwork and Shores:  Construct formwork and shores as needed to support reinforced masonry elements during construction.
	1. Construct formwork to provide shape, line, and dimensions of completed masonry as indicated.  Make forms sufficiently tight to prevent leakage of mortar and grout.  Brace, tie, and support forms to maintain position and shape during construction an...
	2. Do not remove forms and shores until reinforced masonry members have hardened sufficiently to carry their own weight and other loads that may be placed on them during construction.

	B. Placing Reinforcement:  Comply with requirements in ACI 530.1/ASCE 6/TMS 602.
	C. Grouting:  Do not place grout until entire height of masonry to be grouted has attained enough strength to resist grout pressure.
	1. Comply with requirements in ACI 530.1/ASCE 6/TMS 602 for cleanouts and for grout placement, including minimum grout space and maximum pour height.
	2. Limit height of vertical grout pours to not more than 60 inches (1520 mm) 12.67 ft. (3.86 m).


	3.12 REPAIRING, POINTING, AND CLEANING
	A. Remove and replace masonry units that are loose, chipped, broken, stained, or otherwise damaged or that do not match adjoining units.  Install new units to match adjoining units; install in fresh mortar, pointed to eliminate evidence of replacement.
	B. Pointing:  During the tooling of joints, enlarge voids and holes, except weep holes, and completely fill with mortar.  Point up joints, including corners, openings, and adjacent construction, to provide a neat, uniform appearance.  Prepare joints f...
	C. In-Progress Cleaning:  Clean unit masonry as work progresses by dry brushing to remove mortar fins and smears before tooling joints.
	D. Final Cleaning:  After mortar is thoroughly set and cured, clean exposed masonry as follows:
	1. Remove large mortar particles by hand with wooden paddles and nonmetallic scrape hoes or chisels.
	2. Test cleaning methods on sample wall panel; leave one-half of panel uncleaned for comparison purposes.  Obtain Architect's approval of sample cleaning before proceeding with cleaning of masonry.
	3. Protect adjacent stone and nonmasonry surfaces from contact with cleaner by covering them with liquid strippable masking agent or polyethylene film and waterproof masking tape.
	4. Wet wall surfaces with water before applying cleaners; remove cleaners promptly by rinsing surfaces thoroughly with clear water.
	5. Clean brick by bucket-and-brush hand-cleaning method described in BIA Technical Notes 20.
	6. Clean masonry with a proprietary acidic cleaner applied according to manufacturer's written instructions.
	7. Clean concrete masonry by cleaning method indicated in NCMA TEK 8-2A applicable to type of stain on exposed surfaces.
	8. Clean stone trim to comply with stone supplier's written instructions.
	9. Clean limestone units to comply with recommendations in ILI's "Indiana Limestone Handbook."
	3.13 MASONRY CELL PLASTIC FOAM INSULATION
	A. Install plastic foam insulation into cavity to fill all void spaces completely, in accordance with manufacturer’s installation instructions.


	3.14 MASONRY WASTE DISPOSAL
	A. Salvageable Materials:  Unless otherwise indicated, excess masonry materials are Contractor's property.  At completion of unit masonry work, remove from Project site.
	B. Waste Disposal as Fill Material:  Dispose of clean masonry waste, including excess or soil-contaminated sand, waste mortar, and broken masonry units.
	C. Excess Masonry Waste:  Remove excess clean masonry waste that cannot be used as fill, as described above, and other masonry waste, and legally dispose of off Owner's property.



	061000 - ROUGH CARPENTRY
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Framing with dimension lumber.
	2. Framing with engineered wood products.
	3. Wood blocking and nailers.
	4. Plywood backing panels.


	1.3 DEFINITIONS
	A. Boards or Strips: Lumber of less than 2 inches nominal (38 mm actual) size in least dimension.
	B. Dimension Lumber: Lumber of 2 inches nominal (38 mm actual) size or greater but less than 5 inches nominal (114 mm actual) size in least dimension.
	C. Exposed Framing: Framing not concealed by other construction.
	D. OSB: Oriented strand board.

	1.4 ACTION SUBMITTALS
	A. Product Data: For each type of process and factory-fabricated product. Indicate component materials and dimensions and include construction and application details.
	1. Include data for wood-preservative treatment from chemical treatment manufacturer and certification by treating plant that treated materials comply with requirements. Indicate type of preservative used and net amount of preservative retained.
	2. Include data for fire-retardant treatment from chemical treatment manufacturer and certification by treating plant that treated materials comply with requirements. Include physical properties of treated materials based on testing by a qualified ind...
	3. For fire-retardant treatments, include physical properties of treated lumber both before and after exposure to elevated temperatures, based on testing by a qualified independent testing agency according to ASTM D5664.
	4. For products receiving a waterborne treatment, include statement that moisture content of treated materials was reduced to levels specified before shipment to Project site.


	1.5 INFORMATIONAL SUBMITTALS
	A. Material Certificates: For dimension lumber specified to comply with minimum allowable unit stresses. Indicate species and grade selected for each use and design values approved by the ALSC Board of Review.
	B. Evaluation Reports: For the following, from ICC-ES:
	1. Wood-preservative-treated wood.
	2. Engineered wood products.
	3. Metal framing anchors.


	1.6 QUALITY ASSURANCE
	A. Testing Agency Qualifications: For testing agency providing classification marking for fire-retardant treated material, an inspection agency acceptable to authorities having jurisdiction that periodically performs inspections to verify that the mat...

	1.7 DELIVERY, STORAGE, AND HANDLING
	A. Stack wood products flat with spacers beneath and between each bundle to provide air circulation. Protect wood products from weather by covering with waterproof sheeting, securely anchored. Provide for air circulation around stacks and under coveri...


	PART 2 -  PRODUCTS
	2.1 WOOD PRODUCTS, GENERAL
	A. Lumber: DOC PS 20 and applicable rules of grading agencies indicated. If no grading agency is indicated, comply with the applicable rules of any rules-writing agency certified by the ALSC Board of Review. Grade lumber by an agency certified by the ...
	1. Factory mark each piece of lumber with grade stamp of grading agency.
	2. Dress lumber, S4S, unless otherwise indicated.

	B. Engineered Wood Products: Acceptable to authorities having jurisdiction and for which current model code research or evaluation reports exist that show compliance with building code in effect for Project.
	1. Allowable design stresses, as published by manufacturer, shall meet or exceed those indicated. Manufacturer's published values shall be determined from empirical data or by rational engineering analysis and demonstrated by comprehensive testing per...


	2.2 WOOD-PRESERVATIVE-TREATED LUMBER
	A. Preservative Treatment by Pressure Process: AWPA U1; Use Category UC2[ for interior construction not in contact with ground, Use Category UC3b for exterior construction not in contact with ground, and Use Category UC4a for items in contact with gro...
	1. Preservative Chemicals: Acceptable to authorities having jurisdiction and containing no arsenic or chromium.

	B. Kiln-dry lumber after treatment to a maximum moisture content of 19 percent. Do not use material that is warped or that does not comply with requirements for untreated material.
	C. Mark lumber with treatment quality mark of an inspection agency approved by the ALSC Board of Review.

	2.3 DIMENSION LUMBER FRAMING
	A. Non-Load-Bearing Interior Partitions: Construction or No. 2 grade.
	1. Application: Interior partitions not indicated as load bearing.
	2. Species:
	a. Hem-fir (north); NLGA.
	b. Southern pine or mixed southern pine; SPIB.
	c. Spruce-pine-fir; NLGA.
	d. Hem-fir; WCLIB, or WWPA.
	e. Spruce-pine-fir (south); NeLMA, WCLIB, or WWPA.


	B. Load-Bearing Partitions: Construction or No. 2 grade.
	1. Application: Exterior walls.
	2. Species:
	a. Hem-fir (north); NLGA.
	b. Southern pine; SPIB.
	c. Douglas fir-larch; WCLIB or WWPA.
	d. Southern pine or mixed southern pine; SPIB.
	e. Spruce-pine-fir; NLGA.
	f. Douglas fir-south; WWPA.
	g. Hem-fir; WCLIB or WWPA.
	h. Douglas fir-larch (north); NLGA.
	i. Spruce-pine-fir (south); NeLMA, WCLIB, or WWPA.


	C. Load-Bearing Partitions: Any species of machine stress-rated dimension lumber with a grade of not less than 2400f-2.0E.
	1. Application: Exterior walls] [and] [interior load-bearing partitions].

	D. Load-Bearing Partitions: Any species and grade with a modulus of elasticity of at least 1,500,000 psi (10 350 MPa) for 2-inch nominal (38-mm actual) thickness and 12-inch nominal (286-mm actual) width for single-member use.
	1. Application: [Exterior walls] [and] [interior load-bearing partitions].

	E. Ceiling Joists: Construction or No. 2 grade.
	1. Species:
	a. Hem-fir (north); NLGA.
	b. Southern pine; SPIB.
	c. Douglas fir-larch; WCLIB or WWPA.
	d. Douglas fir-larch (north); NLGA.
	e. Southern pine or mixed southern pine; SPIB.
	f. Spruce-pine-fir; NLGA.
	g. Hem-fir; WCLIB or WWPA.
	h. Douglas fir-south; WWPA.
	i. Spruce-pine-fir (south); NeLMA, WCLIB, or WWPA.


	F. Joists, Rafters, and Other Framing Not Listed Above: Select Structural grade.
	1. Species:
	a. Hem-fir (north); NLGA.
	b. Douglas fir-larch; WCLIB or WWPA.
	c. Southern pine or mixed southern pine; SPIB.
	d. Spruce-pine-fir; NLGA.
	e. Douglas fir-south; WWPA.
	f. Hem-fir; WCLIB or WWPA.
	g. Douglas fir-larch (north); NLGA.
	h. Spruce-pine-fir (south); NeLMA, WCLIB, or WWPA.


	G. Joists, Rafters, and Other Framing Not Listed Above: Any species and grade with a modulus of elasticity of at least 1,500,000 psi (10 350 MPa) for 2-inch nominal (38-mm actual) thickness and 12-inch nominal (286-mm actual) width for single-member use.

	2.4 ENGINEERED WOOD PRODUCTS
	A. Source Limitations: Obtain each type of engineered wood product from single source from a single manufacturer.
	B. Laminated-Veneer Lumber: Structural composite lumber made from wood veneers with grain primarily parallel to member lengths, evaluated and monitored according to ASTM D5456 and manufactured with an exterior-type adhesive complying with ASTM D2559.
	1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	a. Boise Cascade Corporation.
	b. Georgia-Pacific Building Products.
	c. Louisana-Pacific Corporation.
	d. Stark Truss Company, Inc.
	e. Weyerhaeuser Company.

	2. Extreme Fiber Stress in Bending, Edgewise: 3100 psi (21.3 MPa) for 12-inch nominal- (286-mm actual-) depth members.
	3. Modulus of Elasticity, Edgewise: 2,000,000 psi (13 700 MPa).

	C. Parallel-Strand Lumber: Structural composite lumber made from wood strand elements with grain primarily parallel to member lengths, evaluated and monitored according to ASTM D5456 and manufactured with an exterior-type adhesive complying with ASTM ...
	1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	a. Louisana-Pacific Corporation.
	b. Weyerhaeuser Company.

	2. Extreme Fiber Stress in Bending, Edgewise: 2900 psi (20 MPa) for 12-inch nominal- (286-mm actual-) depth members.
	3. Modulus of Elasticity, Edgewise: 2,200,000 psi (15 100 MPa).

	D. Wood I-Joists: Prefabricated units, I-shaped in cross section, made with solid or structural composite lumber flanges and wood-based structural panel webs, let into and bonded to flanges. Comply with material requirements of and with structural cap...
	1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	a. Boise Cascade Corporation.
	b. Georgia-Pacific Building Products.
	c. Louisana-Pacific Corporation.
	d. Stark Truss Company, Inc.
	e. Weyerhaeuser Company.

	2. Web Material: Either OSB or plywood, complying with DOC PS 1 or DOC PS 2, Exposure 1.
	3. Structural Properties: Depths and design values not less than those indicated.
	4. Comply with APA PRI-400. Factory mark I-joists with APA-EWS trademark indicating nominal joist depth, joist class, span ratings, mill identification, and compliance with APA-EWS standard.

	E. Rim Boards: Product designed to be used as a load-bearing member and to brace wood I-joists at bearing ends, complying with research or evaluation report for I-joists.
	1. Manufacturer: Provide products by same manufacturer as I-joists.
	2. Material: product made from any combination solid lumber, wood strands, and veneers.
	3. Thickness: 1-1/4 inches (32 mm).
	4. Comply with APA PRR-401, [rim board] [rim board plus] grade. Factory mark rim boards with APA-EWS trademark indicating thickness, grade, and compliance with APA-EWS standard.


	2.5 MISCELLANEOUS LUMBER
	A. General: Provide miscellaneous lumber indicated and lumber for support or attachment of other construction, including the following:
	1. Blocking.
	2. Nailers.
	3. Rooftop equipment bases and support curbs.
	4. Cants.
	5. Furring.
	6. Grounds.
	7. Utility shelving.

	B. Dimension Lumber Items: Construction or No. 2.
	1. Hem-fir (north); NLGA.
	2. Mixed southern pine or southern pine; SPIB.
	3. Spruce-pine-fir; NLGA.
	4. Hem-fir; WCLIB or WWPA.
	5. Spruce-pine-fir (south); NeLMA, WCLIB, or WWPA.
	6. Western woods; WCLIB or WWPA.
	7. Northern species; NLGA.
	8. Eastern softwoods; NeLMA.


	2.6 PLYWOOD BACKING PANELS
	A. Equipment Backing Panels: Plywood, DOC PS 1, Exposure 1, C-D Plugged, fire-retardant treated, in thickness indicated or, if not indicated, not less than 3/4-inch (19-mm) nominal thickness.

	2.7 FASTENERS
	A. General: Fasteners shall be of size and type indicated and shall comply with requirements specified in this article for material and manufacture.
	1. Where rough carpentry is exposed to weather, in ground contact, pressure-preservative treated, or in area of high relative humidity, provide fasteners with hot-dip zinc coating complying with ASTM A153/A153M.

	B. Nails, Brads, and Staples: ASTM F1667.
	C. Power-Driven Fasteners: Fastener systems with an evaluation report acceptable to authorities having jurisdiction, based on ICC-ES AC70.
	D. Post-Installed Anchors: Fastener systems with an evaluation report acceptable to authorities having jurisdiction, based on ICC-ES AC01, ICC-ES AC58, ICC-ES AC193,  or ICC-ES AC308 as appropriate for the substrate.
	1. Material: Carbon-steel components, zinc plated to comply with ASTM B633, Class Fe/Zn 5.
	2. Material: Stainless steel with bolts and nuts complying with ASTM F593 and ASTM F594, Alloy Group 1 or 2 (ASTM F738M and ASTM F836M, Grade A1 or A4).


	2.8 METAL FRAMING ANCHORS
	1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	a. Cleveland Steel Specialty Co.
	b. KC Metal Products Inc.
	c. Phoenix Metal Products Inc.
	d. Simpson Strong-Tie-Co., Inc.

	B. Allowable design loads, as published by manufacturer, shall meet or exceed those products of manufacturers listed. Manufacturer's published values shall be determined from empirical data or by rational engineering analysis and demonstrated by compr...
	C. Galvanized-Steel Sheet: Hot-dip, zinc-coated steel sheet complying with ASTM A653/A653M, G60 (Z180) coating designation.
	1. Use for interior locations unless otherwise indicated.

	D. Hot-Dip, Heavy-Galvanized Steel Sheet: ASTM A653/A653M; structural steel (SS), high-strength low-alloy steel Type A (HSLAS Type A), or high-strength low-alloy steel Type B (HSLAS Type B); G185 (Z550) coating designation; and not less than 0.036 inc...
	1. Use for wood-preservative-treated lumber and where indicated.

	E. Joist Hangers: U-shaped joist hangers with 2-inch- (50-mm-) long seat and 1-1/4-inch- (32-mm-) wide nailing flanges at least 85 percent of joist depth.
	1. Thickness: 0.062 inch (1.6 mm).

	F. I-Joist Hangers: U-shaped joist hangers with 2-inch- (50-mm-) long seat and 1-1/4-inch- (32-mm-) wide nailing flanges full depth of joist. Nailing flanges provide lateral support at joist top chord.
	1. Thickness: 0.062 inch (1.6 mm).

	G. Bridging: Rigid, V-section, nailless type, 0.050 inch (1.3 mm) thick, length to suit joist size and spacing.
	H. Post Bases: Adjustable-socket type for bolting in place with standoff plate to raise post 1 inch (25 mm) above base and with 2-inch- (50-mm-) minimum side cover, socket 0.062 inch (1.6 mm) thick, and standoff and adjustment plates 0.108 inch (2.8 m...
	I. Rafter Tie-Downs: Bent strap tie for fastening rafters or roof trusses to wall studs below, 1-1/2 inches (38 mm) wide by 0.050 inch (1.3 mm) thick.[ Tie fastens to side of rafter or truss, face of top plates, and side of stud below.]
	J. Rafter Tie-Downs (Hurricane or Seismic Ties): Bent strap tie for fastening rafters or roof trusses to wall studs below, 2-1/4 inches (57 mm) wide by 0.062 inch (1.6 mm) thick. Tie fits over top of rafter or truss and fastens to both sides of rafter...
	K. Hold-Downs: Brackets for bolting to wall studs and securing to foundation walls with anchor bolts or to other hold-downs with threaded rods and designed with first of two bolts placed seven bolt diameters from reinforced base.
	1. Bolt Diameter: 3/4 inch (19 mm).
	2. Width: 3-3/16 inches (81 mm).
	3. Body Thickness: 0.138 inch (3.5 mm).
	4. Base Reinforcement Thickness: 0.239 inch (6.1 mm).

	L. Wall Bracing: T-shaped bracing made for letting into studs in saw kerf, 1-1/8 inches (29 mm) wide by 9/16 inch (14 mm) deep by 0.034 inch (0.85 mm) thick with hemmed edges.

	2.9 MISCELLANEOUS MATERIALS
	A. Sill-Sealer Gaskets: Glass-fiber-resilient insulation, fabricated in strip form, for use as a sill sealer; 1-inch (25-mm) nominal thickness, compressible to 1/32 inch (0.8 mm); selected from manufacturer's standard widths to suit width of sill memb...
	B. Sill-Sealer Gaskets: Closed-cell neoprene foam, 1/4 inch (6.4 mm) thick, selected from manufacturer's standard widths to suit width of sill members indicated.
	C. Flexible Flashing: Composite, self-adhesive, flashing product consisting of a pliable, [butyl rubber] [or] [rubberized-asphalt] compound, bonded to a high-density polyethylene film, aluminum foil, or spunbonded polyolefin to produce an overall thic...
	D. Water-Repellent Preservative: NWWDA-tested and -accepted formulation containing 3-iodo-2-propynyl butyl carbamate, combined with an insecticide containing chloropyrifos as its active ingredient.


	PART 3 -  EXECUTION
	3.1 INSTALLATION, GENERAL
	A. Framing Standard: Comply with AF&PA's WCD 1, "Details for Conventional Wood Frame Construction," unless otherwise indicated.
	B. Framing with Engineered Wood Products: Install engineered wood products to comply with manufacturer's written instructions.
	C. Set rough carpentry to required levels and lines, with members plumb, true to line, cut, and fitted. Fit rough carpentry accurately to other construction. Locate nailers, blocking, and similar supports to comply with requirements for attaching othe...
	D. Install plywood backing panels by fastening to studs; coordinate locations with utilities requiring backing panels.[ Install fire-retardant-treated plywood backing panels with classification marking of testing agency exposed to view.]
	E. Install shear wall panels to comply with manufacturer's written instructions.
	F. Install metal framing anchors to comply with manufacturer's written instructions. Install fasteners through each fastener hole.
	G. Install sill sealer gasket to form continuous seal between sill plates and foundation walls.
	H. Do not splice structural members between supports unless otherwise indicated.
	I. Provide blocking and framing as indicated and as required to support facing materials, fixtures, specialty items, and trim.
	1. Provide metal clips for fastening gypsum board or lath at corners and intersections where framing or blocking does not provide a surface for fastening edges of panels. Space clips not more than 16 inches (406 mm) o.c.

	J. Provide fire blocking in furred spaces, stud spaces, and other concealed cavities as indicated and as follows:
	1. Fire block furred spaces of walls, at each floor level, at ceiling, and at not more than 96 inches (2438 mm) o.c. with solid wood blocking or noncombustible materials accurately fitted to close furred spaces.
	2. Fire block concealed spaces of wood-framed walls and partitions at each floor level, at ceiling line of top story, and at not more than 96 inches (2438 mm) o.c. Where fire blocking is not inherent in framing system used, provide closely fitted soli...
	3. Fire block concealed spaces between floor sleepers with same material as sleepers to limit concealed spaces to not more than 100 sq. ft. (9.3 sq. m) and to solidly fill space below partitions.
	4. Fire block concealed spaces behind combustible cornices and exterior trim at not more than 20 feet (6 m) o.c.

	K. Sort and select lumber so that natural characteristics do not interfere with installation or with fastening other materials to lumber. Do not use materials with defects that interfere with function of member or pieces that are too small to use with...
	L. Comply with AWPA M4 for applying field treatment to cut surfaces of preservative-treated lumber.
	1. Use inorganic boron for items that are continuously protected from liquid water.
	2. Use copper naphthenate for items not continuously protected from liquid water.

	M. Securely attach rough carpentry work to substrate by anchoring and fastening as indicated, complying with the following:
	1. Table 2304.9.1, "Fastening Schedule," in ICC's International Building Code (IBC).
	2. Table R602.3(1), "Fastener Schedule for Structural Members," and Table R602.3(2), "Alternate Attachments," in ICC's International Residential Code for One- and Two-Family Dwellings.
	3. ICC-ES evaluation report for fastener.

	N. Use steel common nails unless otherwise indicated. Select fasteners of size that will not fully penetrate members where opposite side will be exposed to view or will receive finish materials. Make tight connections between members. Install fastener...

	3.2 WOOD BLOCKING, AND NAILER INSTALLATION
	A. Install where indicated and where required for[ screeding or] attaching other work. Form to shapes indicated and cut as required for true line and level of attached work. Coordinate locations with other work involved.
	B. Attach items to substrates to support applied loading. Recess bolts and nuts flush with surfaces unless otherwise indicated.
	C. Provide permanent grounds of dressed, pressure-preservative-treated, key-beveled lumber not less than 1-1/2 inches (38 mm) wide and of thickness required to bring face of ground to exact thickness of finish material. Remove temporary grounds when n...

	3.3 WALL AND PARTITION FRAMING INSTALLATION
	A. General: Provide single bottom plate and double top plates using members of 2-inch nominal (38-mm actual) thickness whose widths equal that of studs, except single top plate may be used for non-load-bearing partitions Fasten plates to supporting co...
	1. For exterior walls, provide 2-by-6-inch nominal- size wood studs spaced 16 inches (406 mm) o.c. unless otherwise indicated.
	2. For interior partitions and walls, provide 2-by-4-inch nominal- size wood studs spaced 24 inches (610 mm), 16 inches (406 mm) o.c. unless otherwise indicated.
	3. Provide continuous horizontal blocking at midheight of partitions more than 96 inches (2438 mm) high, using members of 2-inch nominal (38-mm actual) thickness and of same width as wall or partitions.

	B. Construct corners and intersections with three or more studs.
	C. Frame openings with multiple studs and headers. Provide nailed header members of thickness equal to width of studs. Support headers on jamb studs.
	1. For non-load-bearing partitions, provide double-jamb studs and headers not less than 4-inch nominal (89-mm actual) depth for openings 48 inches (1200 mm) and less in width, 6-inch nominal (140-mm actual) depth for openings 48 to 72 inches (1200 to ...
	2. For load-bearing walls, provide double-jamb studs for openings 60 inches (1500 mm) and less in width, and triple-jamb studs for wider openings. Provide headers of depth indicated.


	3.4 RAFTER FRAMING INSTALLATION
	A. Rafters: Notch to fit exterior wall plates and toe nail or use metal framing anchors. Double rafters to form headers and trimmers at openings in roof framing, if any, and support with metal hangers. Where rafters abut at ridge, place directly oppos...
	B. Provide special framing as indicated for eaves, overhangs, dormers, and similar conditions if any.

	3.5 PROTECTION
	A. Protect wood that has been treated with inorganic boron (SBX) from weather. If, despite protection, inorganic boron-treated wood becomes wet, apply EPA-registered borate treatment. Apply borate solution by spraying to comply with EPA-registered label.
	B. Protect rough carpentry from weather. If, despite protection, rough carpentry becomes wet enough that moisture content exceeds that specified, apply EPA-registered borate treatment. Apply borate solution by spraying to comply with EPA-registered la...



	072100 - BUILDING INSULATION
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 1 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes the following:
	1. Concealed building insulation.


	1.3 SUBMITTALS
	A. General:  Submit each item in this Article according to the Conditions of the Contract and Division 1 Specification Sections.
	B. Product Data for each type of insulation product specified.
	C. Samples for verification in full-size units of each type of exposed insulation indicated for each color specified.

	1.4 QUALITY ASSURANCE
	A. Single-Source Responsibility for Insulation Products:  Obtain each type of building insulation from a single source with resources to provide products complying with requirements indicated without delaying the Work.
	B. Fire-Test-Response Characteristics:  Provide insulation and related materials with the fire-test-response characteristics indicated on Drawings or specified elsewhere in this Section as determined by testing identical products per test method indic...
	1. Surface-Burning Characteristics:  ASTM E 84.
	2. Combustion Characteristics:  ASTM E 136.


	1.5 DELIVERY, STORAGE, AND HANDLING
	A. Protect insulation materials from physical damage and from deterioration by moisture, soiling, and other sources.  Store inside and in a dry location.  Comply with manufacturer's written instructions for handling, storing, and protecting during ins...
	B. Protect plastic insulation as follows:
	1. Do not expose to sunlight, except to extent necessary for period of installation and concealment.
	2. Protect against ignition at all times.  Do not deliver plastic insulating materials to Project site before installation time.
	3. Complete installation and concealment of plastic materials as rapidly as possible in each area of construction.



	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering insulation products that may be incorporated in the work include, but are not limited to, the following:
	B. Manufacturers:  Subject to compliance with requirements, provide insulation products by one of the following:
	1. Extruded-Polystyrene Board Insulation:
	a. Amoco Foam Products Company.
	b. DiversiFoam Products.
	c. Dow Chemical Co.
	d. UC Industries, Inc.; Owens-Corning Co.



	2.2 INSULATING MATERIALS
	A. General:  Provide insulating materials that comply with requirements and with referenced standards.
	1. Preformed Units:  Sizes to fit applications indicated; selected from manufacturer's standard thicknesses, widths, and lengths.

	B. Extruded-Polystyrene Board Insulation:  Rigid, cellular polystyrene thermal insulation formed from polystyrene base resin by an extrusion process using hydrochlorofluorocarbons as blowing agent to comply with ASTM C 578 for type and with other requ...
	1. Type IV, 1.60-lb/cu. ft. (26-kg/cu. m) minimum density, unless otherwise indicated.
	2. Surface-Burning Characteristics:  Maximum flame-spread and smoke-developed indices of 5 and 165, respectively.


	2.3 VAPOR RETARDERS
	A. Polyethylene Vapor Retarder:  ASTM D 4397, 8 mils thick, with maximum permeance rating of 0.13 perm (7.5 ng/Pa x s x sq. m).
	B. Vapor-Retarder Tape:  Pressure-sensitive tape of type recommended by vapor retarder manufacturer for sealing joints and penetrations in vapor retarder.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates and conditions, with Installer present, for compliance with requirements of Sections in which substrates and related work are specified and to determine if other conditions affecting performance of insulation are satisfactory.  D...

	3.2 PREPARATION
	A. Clean substrates of substances harmful to insulations or vapor retarders, including removing projections capable of puncturing vapor retarders or that interfere with insulation attachment.

	3.3 INSTALLATION, GENERAL
	A. Comply with insulation manufacturer's written instructions applicable to products and application indicated.
	B. Install insulation that is undamaged, dry, unsoiled, and has not been exposed at any time to ice and snow.
	C. Extend insulation in thickness indicated to envelop entire area to be insulated.  Cut and fit tightly around obstructions and fill voids with insulation.  Remove projections that interfere with placement.
	D. Apply single layer of insulation to produce thickness indicated.

	3.4 INSTALLATION OF GENERAL BUILDING INSULATION
	A. Apply insulation units to substrates by method indicated, complying with manufacturer's written instructions.  If no specific method is indicated, bond units to substrate with adhesive or use mechanical anchorage to provide permanent placement and ...
	B. Seal joints between closed-cell (non-breathing) insulation units by applying adhesive, mastic, or sealant to edges of each unit to form a tight seal as units are shoved into place.  Fill voids in completed installation with adhesive, mastic, or sea...

	3.5 INSTALLATION OF VAPOR RETARDERS
	A. General:  Extend vapor retarder to extremities of areas to be protected from vapor transmission.  Secure in place with adhesives or other anchorage system as indicated.  Extend vapor retarder to cover miscellaneous voids in insulated substrates, in...
	B. Seal vertical joints in vapor retarders over framing by lapping not less than 2 wall studs.  Fasten vapor retarders to framing at top, end, and bottom edges; at perimeter of wall openings; and at lap joints.  Space fasteners 16 inches (406 mm) o.c.
	C. Firmly attach vapor retarders to substrates with mechanical fasteners or adhesives as recommended by vapor retarder manufacturer.
	D. Seal joints caused by pipes, conduits, electrical boxes, and similar items penetrating vapor retarders with vapor-retarder tape to create an airtight seal between penetrating objects and vapor retarder.
	E. Repair any tears or punctures in vapor retarders immediately before concealment by other work.  Cover with vapor-retarder tape or another layer of vapor retarder.

	3.6 PROTECTION
	A. General:  Protect installed insulation and vapor retarders from damage due to harmful weather exposures, physical abuse, and other causes.  Provide temporary coverings or enclosures where insulation is subject to abuse and cannot be concealed and p...



	075323 -EPDM ROOFING
	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. Adhered ethylene-propylene-diene-monomer (EPDM) roofing system.
	2. Roof insulation.

	B. Related Requirements:
	1. Section 076200 "Sheet Metal Flashing and Trim" for metal roof flashings and counterflashings.
	2. Section 079200 "Joint Sealants" for joint sealants, joint fillers, and joint preparation.


	1.3 DEFINITIONS
	A. Roofing Terminology: Definitions in ASTM D 1079 and glossary of NRCA's "The NRCA Roofing and Waterproofing Manual" apply to work of this Section.

	1.4 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	B. Shop Drawings: For roofing system. Include plans, elevations, sections, details, and attachments to other work, including:
	1. Base flashings and membrane terminations.
	2. Tapered insulation, including slopes.
	3. Roof plan showing orientation of steel roof deck and orientation of roofing and fastening spacings and patterns for mechanically fastened roofing.
	4. Insulation fastening patterns for corner, perimeter, and field-of-roof locations.


	1.5 INFORMATIONAL SUBMITTALS
	A. Qualification Data: For Installer and manufacturer.
	B. Manufacturer Certificates: Signed by roofing manufacturer certifying that roofing system complies with requirements specified in "Performance Requirements" Article.
	1. Submit evidence of complying with performance requirements.

	C. Product Test Reports: For components of roofing system, tests performed by manufacturer and witnessed by a qualified testing agency.
	D. Research/Evaluation Reports: For components of roofing system, from ICC-ES.
	E. Sample Warranties: For manufacturer's special warranties.

	1.6 CLOSEOUT SUBMITTALS
	A. Maintenance Data: For roofing system to include in maintenance manuals.

	1.7 QUALITY ASSURANCE
	A. Manufacturer Qualifications: A qualified manufacturer that is UL listed for roofing system identical to that used for this Project.
	B. Installer Qualifications: A qualified firm that is approved, authorized, or licensed by roofing system manufacturer to install manufacturer's product and that is eligible to receive manufacturer's special warranty.

	1.8 DELIVERY, STORAGE, AND HANDLING
	A. Deliver roofing materials to Project site in original containers with seals unbroken and labeled with manufacturer's name, product brand name and type, date of manufacture, approval or listing agency markings, and directions for storing and mixing ...
	B. Store liquid materials in their original undamaged containers in a clean, dry, protected location and within the temperature range required by roofing system manufacturer. Protect stored liquid material from direct sunlight.
	1. Discard and legally dispose of liquid material that cannot be applied within its stated shelf life.

	C. Protect roof insulation materials from physical damage and from deterioration by sunlight, moisture, soiling, and other sources. Store in a dry location. Comply with insulation manufacturer's written instructions for handling, storing, and protecti...
	D. Handle and store roofing materials, and place equipment in a manner to avoid permanent deflection of deck.

	1.9 FIELD CONDITIONS
	A. Weather Limitations: Proceed with installation only when existing and forecasted weather conditions permit roofing system to be installed according to manufacturer's written instructions and warranty requirements.

	1.10 WARRANTY
	A. Special Warranty: Manufacturer agrees to repair or replace components of roofing system that fail in materials or workmanship within specified warranty period.
	1. Special warranty includes membrane roofing, base flashings, roof insulation, fasteners, roofing accessories, and other components of roofing system.
	2. Warranty Period: 15 years from date of Substantial Completion.

	B. Special Project Warranty: Submit roofing Installer's warranty, signed by Installer, covering Work of this Section, including all components of roofing system such as membrane roofing, base flashing, roof insulation, fasteners, and walkway products,...
	1. Warranty Period: Two years from date of Substantial Completion.



	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Source Limitations: Obtain components including roof insulation and fasteners for roofing system from same manufacturer as membrane roofing or manufacturer approved by membrane roofing manufacturer.

	2.2 PERFORMANCE REQUIREMENTS
	A. General Performance: Installed roofing and base flashings shall withstand specified uplift pressures, thermally induced movement, and exposure to weather without failure due to defective manufacture, fabrication, installation, or other defects in c...
	1. Accelerated Weathering: Roofing system shall withstand 2000 hours of exposure when tested according to ASTM G 152, ASTM G 154, or ASTM G 155.
	2. Impact Resistance: Roofing system shall resist impact damage when tested according to ASTM D 3746 or ASTM D 4272.

	B. Material Compatibility: Roofing materials shall be compatible with one another and adjacent materials under conditions of service and application required, as demonstrated by roofing manufacturer based on testing and field experience.
	C. FM Global Listing: Roofing, base flashings, and component materials shall comply with requirements in FM Global 4450 or FM Global 4470 as part of a roofing system, and shall be listed in FM Global's "RoofNav" for Class 1 or noncombustible construct...
	1. Fire/Windstorm Classification: Class 1A-60.
	2. Hail-Resistance Rating: SH.


	2.3 EPDM ROOFING
	A. EPDM: ASTM D 4637, Type II, scrim or fabric internally reinforced, uniform, flexible EPDM sheet.
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Carlisle SynTec Incorporated.
	b. Firestone Building Products.
	c. GAF Materials Corporation.
	d. Johns Manville; a Berkshire Hathaway company.

	2. Thickness: 60 mils (1.5 mm), nominal.
	3. Exposed Face Color: Black.


	2.4 AUXILIARY ROOFING MATERIALS
	A. General: Auxiliary materials recommended by roofing system manufacturer for intended use and compatible with roofing.
	1. Liquid-type auxiliary materials shall comply with VOC limits of authorities having jurisdiction.

	B. Sheet Flashing: 60-mil (1.5-mm) thick EPDM, partially cured or cured, according to application.
	C. Bonding Adhesive: Manufacturer's standard.
	D. Seaming Material: Manufacturer's standard, synthetic-rubber polymer primer and 3 inch (75 mm) wide minimum, butyl splice tape with release film.
	E. Lap Sealant: Manufacturer's standard, single-component sealant.
	F. Water Cutoff Mastic: Manufacturer's standard butyl mastic sealant.
	G. Metal Termination Bars: Manufacturer's standard, predrilled stainless-steel or aluminum bars, approximately 1 by 1/8 inch (25 by 3 mm) thick; with anchors.
	H. Fasteners: Factory-coated steel fasteners and metal or plastic plates complying with corrosion-resistance provisions in FM Global 4470, designed for fastening membrane to substrate, and acceptable to roofing system manufacturer.
	I. Miscellaneous Accessories: Provide pourable sealers, preformed cone and vent sheet flashings, molded pipe boot flashings, preformed inside and outside corner sheet flashings, reinforced EPDM securement strips, T-joint covers, in-seam sealants, term...

	2.5 ROOF INSULATION
	A. General: Preformed roof insulation boards manufactured or approved by EPDM roofing manufacturer, selected from manufacturer's standard sizes suitable for application, of thicknesses indicated and that produce FM Global-approved roof insulation.
	B. Extruded-Polystyrene Board Insulation: ASTM C 578, Type IV, 1.6-lb/cu. ft. (26-kg/cu. m) minimum density, square edged.
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. DiversiFoam Products.
	b. Dow Chemical Company (The).
	c. Kingspan Insulation.
	d. Owens Corning.


	C. Polyisocyanurate Board Insulation: ASTM C 1289, Type II, Class 1, Grade 2, felt or glass-fiber mat facer on both major surfaces.
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Atlas EPS; a Division of Atlas Roofing Corporation.
	b. Firestone Building Products.
	c. GAF Materials Corporation.
	d. Homasote Company.
	e. Hunter Panels.
	f. Insulfoam-a division of Carlisle Construction Materials Inc.
	g. Johns Manville; a Berkshire Hathaway company.


	D. Tapered Insulation: Provide factory-tapered insulation boards fabricated to slope of 1/4 inch per 12 inches (1:48) unless otherwise indicated.
	E. Provide preformed saddles, crickets, tapered edge strips, and other insulation shapes where indicated for sloping to drain. Fabricate to slopes indicated.

	2.6 INSULATION ACCESSORIES
	A. General: Roof insulation accessories recommended by insulation manufacturer for intended use and compatibility with roofing.
	B. Fasteners: Factory-coated steel fasteners and metal or plastic plates complying with corrosion-resistance provisions in FM Global 4470, designed for fastening roof insulation  to substrate, and acceptable to roofing system manufacturer.
	C. Insulation Adhesive: Insulation manufacturer's recommended adhesive formulated to attach roof insulation to substrate or to another insulation layer as follows:
	1. Modified asphaltic, asbestos-free, cold-applied adhesive.
	2. Bead-applied, low-rise, one-component or multicomponent urethane adhesive.
	3. Full-spread spray-applied, low-rise, two-component urethane adhesive.


	2.7 ASPHALT MATERIALS
	A. Roofing Asphalt: ASTM D 312, Type III or Type IV.
	B. Asphalt Primer: ASTM D 41/D 41M.

	2.8 WALKWAYS
	A. Flexible Walkways: Factory-formed, nonporous, heavy-duty, solid-rubber, slip-resisting, surface-textured walkway pads or rolls, approximately 3/16 inch (5 mm) thick and acceptable to roofing system manufacturer.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates, areas, and conditions, with Installer present, for compliance with requirements and other conditions affecting performance of the Work:
	1. Verify that roof openings and penetrations are in place, curbs are set and braced, and roof-drain bodies are securely clamped in place.
	2. Verify that wood blocking, curbs, and nailers are securely anchored to roof deck at penetrations and terminations and that nailers match thicknesses of insulation.
	3. Verify that minimum concrete drying period recommended by roofing system manufacturer has passed.
	4. Verify that concrete substrate is visibly dry and free of moisture. Test for capillary moisture by plastic sheet method according to ASTM D 4263.
	5. Verify that concrete-curing compounds that will impair adhesion of roofing components to roof deck have been removed.

	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 PREPARATION
	A. Clean substrate of dust, debris, moisture, and other substances detrimental to roofing installation according to roofing system manufacturer's written instructions. Remove sharp projections.
	B. Prevent materials from entering and clogging roof drains and conductors and from spilling or migrating onto surfaces of other construction. Remove roof-drain plugs when no work is taking place or when rain is forecast.

	3.3 ROOFING INSTALLATION, GENERAL
	A. Install roofing system according to roofing system manufacturer's written instructions.
	B. Complete terminations and base flashings and provide temporary seals to prevent water from entering completed sections of roofing system at the end of the workday or when rain is forecast. Remove and discard temporary seals before beginning work on...

	3.4 INSULATION INSTALLATION
	A. Coordinate installing roofing system components so insulation is not exposed to precipitation or left exposed at the end of the workday.
	B. Comply with roofing system and insulation manufacturer's written instructions for installing roof insulation.
	C. Install tapered insulation, where required, under area of roofing to conform to slopes indicated.
	D. Install insulation under area of roofing to achieve required thickness. Where overall insulation thickness is 2.7 inches (68 mm) or greater, install two or more layers with joints of each succeeding layer staggered from joints of previous layer a m...
	E. Trim surface of insulation where necessary at roof drains so completed surface is flush and does not restrict flow of water.
	F. Install insulation with long joints of insulation in a continuous straight line with end joints staggered between rows, abutting edges and ends between boards. Fill gaps exceeding 1/4 inch (6 mm) with insulation.
	1. Cut and fit insulation within 1/4 inch (6 mm) of nailers, projections, and penetrations.

	G. Adhered Insulation: Install each layer of insulation and adhere to substrate as follows:
	1. Prime surface of concrete deck with asphalt primer at rate of 3/4 gal./100 sq. ft. (0.3 L/sq. m), and allow primer to dry.
	2. Set each layer of insulation in a solid mopping of hot roofing asphalt, applied within plus or minus 25 deg F (14 deg C) of equiviscous temperature.
	3. Set each layer of insulation in ribbons of bead-applied insulation adhesive, firmly pressing and maintaining insulation in place.
	4. Set each layer of insulation in a uniform coverage of full-spread insulation adhesive, firmly pressing and maintaining insulation in place.


	3.5 ADHERED MEMBRANE ROOFING INSTALLATION
	A. Adhere roofing over area to receive roofing according to membrane roofing system manufacturer's written instructions. Unroll membrane roofing and allow to relax before installing.
	B. Accurately align roofing, and maintain uniform side and end laps of minimum dimensions required by manufacturer. Stagger end laps.
	C. Apply roofing with side laps shingled with slope of roof deck where possible.
	D. Adhesive Seam Installation: Clean both faces of splice areas, apply splicing cement, and firmly roll side and end laps of overlapping roofing according to manufacturer's written instructions to ensure a watertight seam installation. Apply lap seala...
	1. Apply a continuous bead of in-seam sealant before closing splice if required by roofing system manufacturer.

	E. Tape Seam Installation: Clean and prime both faces of splice areas, apply splice tape, and firmly roll side and end laps of overlapping roofing according to manufacturer's written instructions to ensure a watertight seam installation. Apply lap sea...
	F. Repair tears, voids, and lapped seams in roofing that do not comply with requirements.
	G. Spread sealant or mastic bed over deck-drain flange at roof drains, and securely seal membrane roofing in place with clamping ring.

	3.6 BASE FLASHING INSTALLATION
	A. Install sheet flashings and preformed flashing accessories, and adhere to substrates according to roofing system manufacturer's written instructions.
	B. Apply bonding adhesive to substrate and underside of sheet flashing at required rate, and allow to partially dry. Do not apply to seam area of flashing.
	C. Flash penetrations and field-formed inside and outside corners with cured or uncured sheet flashing.
	D. Clean splice areas, apply splicing cement, and firmly roll side and end laps of overlapping sheets to ensure a watertight seam installation. Apply lap sealant and seal exposed edges of sheet flashing terminations.
	E. Terminate and seal top of sheet flashings and mechanically anchor to substrate through termination bars.

	3.7 WALKWAY INSTALLATION
	A. Flexible Walkways: Install walkway products in locations indicated. Adhere walkway products to substrate with compatible adhesive according to roofing system manufacturer's written instructions.

	3.8 PROTECTING AND CLEANING
	A. Protect membrane roofing system from damage and wear during remainder of construction period. When remaining construction does not affect or endanger roofing, inspect roofing for deterioration and damage, describing its nature and extent in a writt...
	B. Correct deficiencies in or remove membrane roofing system that does not comply with requirements, repair substrates, and repair or reinstall membrane roofing system to a condition free of damage and deterioration at time of Substantial Completion a...
	C. Clean overspray and spillage from adjacent construction using cleaning agents and procedures recommended by manufacturer of affected construction.



	076200 -SHEET METAL FLASHING & TRIM
	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. Coping

	B. Related Requirements:
	1. Section 061053 "Miscellaneous Rough Carpentry" for wood nailers, curbs, and blocking.


	1.3 COORDINATION
	A. Coordinate sheet metal flashing and trim layout and seams with sizes and locations of penetrations to be flashed, and joints and seams in adjacent materials.
	B. Coordinate sheet metal flashing and trim installation with adjoining roofing and wall materials, joints, and seams to provide leakproof, secure, and noncorrosive installation.

	1.4 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	1. Include construction details, material descriptions, dimensions of individual components and profiles, and finishes for each manufactured product and accessory.

	B. Shop Drawings: For sheet metal flashing and trim.
	1. Include plans, elevations, sections, and attachment details.
	2. Detail fabrication and installation layouts, expansion-joint locations, and keyed details. Distinguish between shop- and field-assembled work.
	3. Include identification of material, thickness, weight, and finish for each item and location in Project.
	4. Include details for forming, including profiles, shapes, seams, and dimensions.
	5. Include details for joining, supporting, and securing, including layout and spacing of fasteners, cleats, clips, and other attachments. Include pattern of seams.
	6. Include details of termination points and assemblies.
	7. Include details of roof-penetration flashing.
	8. Include details of connections to adjoining work.

	C. Samples for Initial Selection: For each type of sheet metal and accessory indicated with factory-applied finishes.
	D. Samples for Verification: For each type of exposed finish.
	1. Sheet Metal Flashing: 12 inches (300 mm) long by actual width of unit, including finished seam and in required profile. Include fasteners, cleats, clips, closures, and other attachments.


	1.5 INFORMATIONAL SUBMITTALS
	A. Qualification Data: For fabricator.
	B. Product Test Reports: For each product, for tests performed by a qualified testing agency.
	C. Sample Warranty: For special warranty.

	1.6 CLOSEOUT SUBMITTALS
	A. Maintenance Data: For sheet metal flashing and trim, and its accessories, to include in maintenance manuals.

	1.7 QUALITY ASSURANCE
	A. Fabricator Qualifications: Employs skilled workers who custom fabricate sheet metal flashing and trim similar to that required for this Project and whose products have a record of successful in-service performance.

	1.8 DELIVERY, STORAGE, AND HANDLING
	A. Do not store sheet metal flashing and trim materials in contact with other materials that might cause staining, denting, or other surface damage. Store sheet metal flashing and trim materials away from uncured concrete and masonry.
	B. Protect strippable protective covering on sheet metal flashing and trim from exposure to sunlight and high humidity, except to extent necessary for period of sheet metal flashing and trim installation.

	1.9 WARRANTY
	A. Special Warranty on Finishes: Manufacturer agrees to repair finish or replace sheet metal flashing and trim that shows evidence of deterioration of factory-applied finishes within specified warranty period.
	1. Exposed Panel Finish: Deterioration includes, but is not limited to, the following:
	a. Color fading more than 5 Hunter units when tested according to ASTM D 2244.
	b. Chalking in excess of a No. 8 rating when tested according to ASTM D 4214.
	c. Cracking, checking, peeling, or failure of paint to adhere to bare metal.

	2. Finish Warranty Period: 20 years from date of Substantial Completion.



	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. General: Sheet metal flashing and trim assemblies shall withstand wind loads, structural movement, thermally induced movement, and exposure to weather without failure due to defective manufacture, fabrication, installation, or other defects in cons...
	B. Sheet Metal Standard for Flashing and Trim: Comply with NRCA's "The NRCA Roofing Manual" and SMACNA's "Architectural Sheet Metal Manual" requirements for dimensions and profiles shown unless more stringent requirements are indicated.
	C. Thermal Movements: Allow for thermal movements from ambient and surface temperature changes to prevent buckling, opening of joints, overstressing of components, failure of joint sealants, failure of connections, and other detrimental effects. Base ...
	1. Temperature Change: 120 deg F (67 deg C), ambient; 180 deg F (100 deg C), material surfaces.


	2.2 SHEET METALS
	A. General: Protect mechanical and other finishes on exposed surfaces from damage by applying strippable, temporary protective film before shipping.
	B. Aluminum Sheet: ASTM B 209 (ASTM B 209M), alloy as standard with manufacturer for finish required, with temper as required to suit forming operations and performance required; with smooth, flat surface.
	1. Exposed Coil-Coated Finish:
	a. Three-Coat Fluoropolymer: AAMA 620. Fluoropolymer finish containing not less than 70 percent PVDF resin by weight in both color coat and clear topcoat. Prepare, pretreat, and apply coating to exposed metal surfaces to comply with coating and resin ...

	2. Color: As selected by Architect from manufacturer's full range.
	3. Concealed Finish: Pretreat with manufacturer's standard white or light-colored acrylic or polyester backer finish, consisting of prime coat and wash coat with minimum total dry film thickness of 0.5 mil (0.013 mm).

	C. Stainless-Steel Sheet: ASTM A 240/A 240M or ASTM A 666, Type 304, dead soft, fully annealed; with smooth, flat surface.
	1. Finish: 2D (dull, cold rolled).

	D. Metallic-Coated Steel Sheet: Provide zinc-coated (galvanized) steel sheet according to ASTM A 653/A 653M, G90 (Z275) coating designation; prepainted by coil-coating process to comply with ASTM A 755/A 755M.
	1. Surface: Smooth, flat.
	2. Exposed Coil-Coated Finish:
	a. Three-Coat Fluoropolymer: AAMA 621. Fluoropolymer finish containing not less than 70 percent PVDF resin by weight in both color coat and clear topcoat. Prepare, pretreat, and apply coating to exposed metal surfaces to comply with coating and resin ...

	3. Color: As selected by Architect from manufacturer's full range.
	4. Concealed Finish: Pretreat with manufacturer's standard white or light-colored acrylic or polyester backer finish, consisting of prime coat and wash coat with minimum total dry film thickness of 0.5 mil (0.013 mm).


	2.3 MISCELLANEOUS MATERIALS
	A. General: Provide materials and types of fasteners, solder, protective coatings, sealants, and other miscellaneous items as required for complete sheet metal flashing and trim installation and as recommended by manufacturer of primary sheet metal or...
	B. Fasteners: Wood screws, annular threaded nails, self-tapping screws, self-locking rivets and bolts, and other suitable fasteners designed to withstand design loads and recommended by manufacturer of primary sheet metal or manufactured item.
	1. General: Blind fasteners or self-drilling screws, gasketed, with hex-washer head.
	a. Exposed Fasteners: Heads matching color of sheet metal using plastic caps or factory-applied coating. Provide metal-backed EPDM or PVC sealing washers under heads of exposed fasteners bearing on weather side of metal.
	b. Blind Fasteners: High-strength aluminum or stainless-steel rivets suitable for metal being fastened.

	2. Fasteners for Aluminum Sheet: Aluminum or Series 300 stainless steel.
	3. Fasteners for Stainless-Steel Sheet: Series 300 stainless steel.
	4. Fasteners for Zinc-Coated (Galvanized) Steel Sheet: Series 300 stainless steel or hot-dip galvanized steel according to ASTM A 153/A 153M or ASTM F 2329.

	C. Solder:
	1. For Stainless Steel: ASTM B 32, Grade Sn60, with acid flux of type recommended by stainless-steel sheet manufacturer.
	2. For Zinc-Coated (Galvanized) Steel: ASTM B 32, Grade Sn50, 50 percent tin and 50 percent lead or Grade Sn60, 60 percent tin and 40 percent lead.

	D. Sealant Tape: Pressure-sensitive, 100 percent solids, polyisobutylene compound sealant tape with release-paper backing. Provide permanently elastic, nonsag, nontoxic, nonstaining tape 1/2 inch (13 mm) wide and 1/8 inch (3 mm) thick.
	E. Elastomeric Sealant: ASTM C 920, elastomeric polyurethane or silicone polymer sealant; of type, grade, class, and use classifications required to seal joints in sheet metal flashing and trim and remain watertight.
	F. Butyl Sealant: ASTM C 1311, single-component, solvent-release butyl rubber sealant; polyisobutylene plasticized; heavy bodied for hooked-type expansion joints with limited movement.
	G. Epoxy Seam Sealer: Two-part, noncorrosive, aluminum seam-cementing compound, recommended by aluminum manufacturer for exterior nonmoving joints, including riveted joints.
	H. Bituminous Coating: Cold-applied asphalt emulsion according to ASTM D 1187.
	I. Asphalt Roofing Cement: ASTM D 4586, asbestos free, of consistency required for application.

	2.4 FABRICATION, GENERAL
	A. General: Custom fabricate sheet metal flashing and trim to comply with details shown and recommendations in cited sheet metal standard that apply to design, dimensions, geometry, metal thickness, and other characteristics of item required. Fabricat...
	1. Fabricate sheet metal flashing and trim in thickness or weight needed to comply with performance requirements, but not less than that specified for each application and metal.
	2. Obtain field measurements for accurate fit before shop fabrication.
	3. Form sheet metal flashing and trim to fit substrates without excessive oil canning, buckling, and tool marks; true to line, levels, and slopes; and with exposed edges folded back to form hems.
	4. Conceal fasteners and expansion provisions where possible. Do not use exposed fasteners on faces exposed to view.

	B. Fabrication Tolerances: Fabricate sheet metal flashing and trim that is capable of installation to a tolerance of 1/4 inch in 20 feet (6 mm in 6 m) on slope and location lines indicated on Drawings and within 1/8-inch (3-mm) offset of adjoining fac...
	C. Fabrication Tolerances: Fabricate sheet metal flashing and trim that is capable of installation to tolerances specified in MCA's "Guide Specification for Residential Metal Roofing."
	D. Sealant Joints: Where movable, nonexpansion-type joints are required, form metal to provide for proper installation of elastomeric sealant according to cited sheet metal standard.
	E. Fabricate cleats and attachment devices from same material as accessory being anchored or from compatible, noncorrosive metal.
	F. Seams: Fabricate nonmoving seams with flat-lock seams. Form seams and seal with elastomeric sealant unless otherwise recommended by sealant manufacturer for intended use. Rivet joints where necessary for strength.
	G. Seams for Aluminum: Fabricate nonmoving seams with flat-lock seams. Form seams and seal with epoxy seam sealer. Rivet joints where necessary for strength.
	H. Do not use graphite pencils to mark metal surfaces.

	2.5 LOW-SLOPE ROOF SHEET METAL FABRICATIONS
	A. Roof-Penetration Flashing: Fabricate from the following materials:
	1. Stainless Steel: 0.019 inch (0.48 mm) thick.
	2. Galvanized Steel: 0.028 inch (0.71 mm) thick.



	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates, areas, and conditions, with Installer present, for compliance with requirements for installation tolerances, substrate, and other conditions affecting performance of the Work.
	1. Verify compliance with requirements for installation tolerances of substrates.
	2. Verify that substrate is sound, dry, smooth, clean, sloped for drainage, and securely anchored.
	3. Verify that air- or water-resistant barriers have been installed over sheathing or backing substrate to prevent air infiltration or water penetration.

	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 INSTALLATION, GENERAL
	A. General: Anchor sheet metal flashing and trim and other components of the Work securely in place, with provisions for thermal and structural movement. Use fasteners, protective coatings, separators, sealants, and other miscellaneous items as requir...
	1. Install sheet metal flashing and trim true to line, levels, and slopes. Provide uniform, neat seams with minimum exposure of solder, welds, and sealant.
	2. Install sheet metal flashing and trim to fit substrates and to result in watertight performance. Verify shapes and dimensions of surfaces to be covered before fabricating sheet metal.
	3. Install exposed sheet metal flashing and trim with limited oil canning, and free of buckling and tool marks.
	4. Torch cutting of sheet metal flashing and trim is not permitted.
	5. Do not use graphite pencils to mark metal surfaces.

	B. Metal Protection: Where dissimilar metals contact each other, or where metal contacts pressure-treated wood or other corrosive substrates, protect against galvanic action or corrosion by painting contact surfaces with bituminous coating or by other...
	1. Coat concealed side of uncoated-aluminum and stainless-steel sheet metal flashing and trim with bituminous coating where flashing and trim contact wood, ferrous metal, or cementitious construction.

	C. Fasteners: Use fastener sizes that penetrate wood blocking or sheathing not less than 1-1/4 inches (32 mm) for nails and not less than 3/4 inch (19 mm) for wood screws.
	D. Conceal fasteners and expansion provisions where possible in exposed work and locate to minimize possibility of leakage. Cover and seal fasteners and anchors as required for a tight installation.
	E. Seal joints as required for watertight construction.
	1. Use sealant-filled joints unless otherwise indicated. Embed hooked flanges of joint members not less than 1 inch (25 mm) into sealant. Form joints to completely conceal sealant. When ambient temperature at time of installation is between 40 and 70 ...
	2. Prepare joints and apply sealants to comply with requirements in Section 079200 "Joint Sealants."

	F. Soldered Joints: Clean surfaces to be soldered, removing oils and foreign matter. Pre-tin edges of sheets with solder to width of 1-1/2 inches (38 mm); however, reduce pre-tinning where pre-tinned surface would show in completed Work.
	1. Do not solder aluminum sheet.
	2. Do not use torches for soldering.
	3. Heat surfaces to receive solder, and flow solder into joint. Fill joint completely. Completely remove flux and spatter from exposed surfaces.
	4. Stainless-Steel Soldering: Tin edges of uncoated sheets, using solder for stainless steel and acid flux. Promptly remove acid flux residue from metal after tinning and soldering. Comply with solder manufacturer's recommended methods for cleaning an...

	G. Rivets: Rivet joints in uncoated aluminum where necessary for strength.
	1. Anchor scupper closure trim flange to exterior wall and solder or seal with elastomeric sealant to scupper.
	2. Loosely lock front edge of scupper with conductor head.
	3. Solder or seal with elastomeric sealant exterior wall scupper flanges into back of conductor head.


	3.3 ROOF FLASHING INSTALLATION
	A. Roof-Penetration Flashing: Coordinate installation of roof-penetration flashing with installation of roofing and other items penetrating roof. Seal with elastomeric or butyl sealant and clamp flashing to pipes that penetrate roof.

	3.4 ERECTION TOLERANCES
	A. Installation Tolerances: Shim and align sheet metal flashing and trim within installed tolerance of 1/4 inch in 20 feet (6 mm in 6 m) on slope and location lines indicated on Drawings and within 1/8-inch (3-mm) offset of adjoining faces and of alig...
	B. Installation Tolerances: Shim and align sheet metal flashing and trim within installed tolerances specified in MCA's "Guide Specification for Residential Metal Roofing."

	3.5 CLEANING AND PROTECTION
	A. Clean exposed metal surfaces of substances that interfere with uniform oxidation and weathering.
	B. Clean off excess sealants.
	C. Remove temporary protective coverings and strippable films as sheet metal flashing and trim are installed unless otherwise indicated in manufacturer's written installation instructions. On completion of sheet metal flashing and trim installation, r...
	D. Replace sheet metal flashing and trim that have been damaged or that have deteriorated beyond successful repair by finish touchup or similar minor repair procedures.



	079200 - JOINT SEALANTS
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of Contract, including General and Supplementary Conditions and Division 1 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes joint sealants for the following locations:
	1. Exterior joints in vertical surfaces and non-traffic horizontal surfaces as indicated below:
	a. Control and expansion joints in unit masonry.
	b. Perimeter joints between materials listed above and frames of doors and windows.
	c. Other joints as indicated.

	2. Interior joints in vertical surfaces and horizontal nontraffic surfaces as indicated below:
	a. Control and expansion joints on exposed interior surfaces of exterior walls.
	b. Perimeter joints of exterior openings where indicated.
	c. Vertical control joints on exposed surfaces of interior unit masonry and concrete walls and partitions.
	d. Perimeter joints between interior wall surfaces and frames of interior doors, windows, and elevator entrances.
	e. Perimeter joints of toilet fixtures.
	f. Other joints as indicated.


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

	1.3 SYSTEM PERFORMANCE REQUIREMENTS
	A. Provide elastomeric joint sealants that have been produced and installed to establish and to maintain watertight and airtight continuous seals without causing staining or deterioration of joint substrates.

	1.4 SUBMITTALS
	A. General:  Submit the following in accordance with Conditions of Contract and Division 1 Specification Sections.
	B. Product data from manufacturers for each joint sealant product required.
	1. Certification by joint sealant manufacturer that sealants plus the primers and cleaners required for sealant installation comply with local regulations controlling use of volatile organic compounds.

	C. Samples for initial selection purposes in form of manufacturer's standard bead samples, consisting of strips of actual products showing full range of colors available, for each product exposed to view.
	D. Samples for verification purposes of each type and color of joint sealant required.  Install joint sealant samples in 1/2-inch (13-mm) wide joints formed between two 6-inch (150-mm) long strips of material matching the appearance of exposed surface...
	E. Certificates from manufacturers of joint sealants attesting that their products comply with specification requirements and are suitable for the use indicated.
	F. Product test reports for each type of joint sealants indicated, evidencing compliance with requirements specified.
	G. Preconstruction field test reports indicating which products and joint preparation methods demonstrate acceptable adhesion to joint substrates.

	1.5 QUALITY ASSURANCE
	A. Installer Qualifications:  Engage an experienced Installer who has completed joint sealant applications similar in material, design, and extent to that indicated for Project that have resulted in construction with a record of successful in-service ...
	B. Pre-Installation Conference:  Conduct conference at Project site to comply with requirements of the Division 1 Section covering this activity.

	1.6 DELIVERY, STORAGE, AND HANDLING
	A. Deliver materials to Project site in original unopened containers or bundles with labels indicating manufacturer, product name and designation, color, expiration period for use, pot life, curing time, and mixing instructions for multicomponent mate...
	B. Store and handle materials in compliance with manufacturer's recommendations to prevent their deterioration or damage due to moisture, high or low temperatures, contaminants, or other causes.

	1.7 PROJECT CONDITIONS
	A. Environmental Conditions:  Do not proceed with installation of joint sealants under the following conditions:
	1. When ambient and substrate temperature conditions are outside the limits permitted by joint sealant manufacturer.
	2. When ambient and substrate temperature conditions are outside the limits permitted by joint sealant manufacturer or below 40 deg F (4 deg C).
	3. When joint substrates are wet.

	B. Joint Width Conditions:  Do not proceed with installation of joint sealants where joint widths are less than allowed by joint sealant manufacturer for application indicated.
	C. Joint Substrate Conditions:  Do not proceed with installation of joint sealants until contaminants capable of interfering with their adhesion are removed from joint substrates.

	1.8 SEQUENCING AND SCHEDULING
	A. Sequence installation of joint sealants to occur not less than 21 nor more than 30 days after completion of waterproofing, unless otherwise indicated.


	PART 2 -  PRODUCTS
	2.1 MATERIALS, GENERAL
	A. Compatibility:  Provide joint sealants, joint fillers, and other related materials that are compatible with one another and with joint substrates under conditions of service and application, as demonstrated by sealant manufacturer based on testing ...
	B. Colors:  Provide color of exposed joint sealants to comply with the following:
	1. Provide selections made by Architect from manufacturer's full range of standard colors for products of type indicated.


	2.2 ELASTOMERIC JOINT SEALANTS
	A. Elastomeric Sealant Standard:  Provide manufacturer's standard chemically curing elastomeric sealants that comply with ASTM C 920 and other requirements indicated on each Elastomeric Joint Sealant Data Sheet at end of this Section, including those ...
	B. Products:  Subject to compliance with requirements, provide one of the products specified in each Elastomeric Joint Sealant Data Sheet.

	2.3 LATEX JOINT SEALANTS
	A. General:  Provide manufacturer's standard one-part, nonsag, mildew-resistant, paintable latex sealant of formulation indicated that is recommended for exposed applications on interior and protected exterior locations and that accommodates indicated...
	B. Acrylic-Emulsion Sealant:  Provide product complying with ASTM C 834 that accommodates joint movement of not more than 5 percent in both extension and compression for a total of 10 percent.
	C. Products:  Subject to compliance with requirements, provide one of the following:
	1. Acrylic-Emulsion Sealant:
	a. "AC-20," Pecora Corp.
	b. "Sonolac," Sonneborn Building Products Div., ChemRex, Inc.
	c. "Tremco Acrylic Latex 834," Tremco, Inc.



	2.4 ACOUSTICAL JOINT SEALANTS
	A. Acoustical Sealant:  Manufacturer's standard nonsag, paintable, nonstaining latex sealant complying with ASTM C 834 and the following requirements:
	1. Product is effective in reducing airborne sound transmission through perimeter joints and openings in building construction as demonstrated by testing representative assemblies per ASTM E 90.

	B. Acoustical Sealant for Concealed Joints: Manufacturer's standard, nondrying, nonhardening, nonskinning, nonstaining, gunnable, synthetic rubber sealant recommended for sealing interior concealed joints to reduce transmission of airborne sound.
	C. Products:  Subject to compliance with requirements, provide one of the following:
	1. Acoustical Sealant:
	a. "SHEETROCK Acoustical Sealant," United States Gypsum Co.
	b. "AC-20 FTR Acoustical and Insulation Sealant," Pecora Corp.

	2. Acoustical Sealant for Concealed Joints:
	a. "BA-98," Pecora Corp.
	b. "Tremco Acoustical Sealant," Tremco, Inc.



	2.5 PREFORMED FOAM SEALANTS
	A. Preformed Foam Sealants: Manufacturer's standard preformed, precompressed, impregnated open-cell foam sealant manufactured from high-density urethane foam impregnated with a nondrying, water repellent agent; factory-produced in precompressed sizes ...
	1. Properties:  Permanently elastic, mildew-resistant, nonmigratory, nonstaining, and compatible with joint substrates and other joint sealants.
	2. Impregnating Agent:  Manufacturer's standard.
	3. Density:  Manufacturer's standard.
	4. Backing:  None.
	5. Products:  Subject to compliance with requirements, provide one of the following:
	a. "Emseal," Emseal Corp.
	b. "Wil-Seal 150," Wil-Seal Construction Foams Div., Illbruck.



	2.6 JOINT SEALANT BACKING
	A. General:  Provide sealant backings of material and type that are nonstaining; are compatible with joint substrates, sealants, primers and other joint fillers; and are approved for applications indicated by sealant manufacturer based on field experi...
	B. Plastic Foam Joint Fillers:  Preformed, compressible, resilient, nonstaining, nonwaxing, nonextruding strips of flexible plastic foam of material indicated below and of size, shape, and density to control sealant depth and otherwise contribute to p...
	1. Closed-cell polyethylene foam, nonabsorbent to liquid water and gas, nonoutgassing in unruptured state.
	2. Proprietary, reticulated, closed-cell polymeric foam, nonoutgassing, with a density of 2.5 pcf (40 kg/cu. m) and tensile strength of 35 psi (240 kPa) per ASTM D 1623, and with water absorption less than 0.02 g/cc per ASTM C 1083.
	3. Any material indicated above.

	C. Bond-Breaker Tape:  Polyethylene tape or other plastic tape as recommended by sealant manufacturer for preventing sealant from adhering to rigid, inflexible joint filler materials or joint surfaces at back of joint where such adhesion would result ...

	2.7 MISCELLANEOUS MATERIALS
	A. Primer: Material recommended by joint sealant manufacturer where required for adhesion of sealant to joint substrates indicated, as determined from preconstruction joint sealant-substrate tests and field tests.
	B. Cleaners for Nonporous Surfaces: Chemical cleaners acceptable to manufacturers of sealants and sealant backing materials, free of oily residues or other substances capable of staining or harming in any way joint substrates and adjacent nonporous su...
	C. Masking Tape: Nonstaining, nonabsorbent material compatible with joint sealants and surfaces adjacent to joints.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine joints indicated to receive joint sealants, with Installer present, for compliance with requirements for joint configuration, installation tolerances, and other conditions affecting joint sealant performance.  Do not proceed with installati...

	3.2 PREPARATION
	A. Surface Cleaning of Joints:  Clean out joints immediately before installing joint sealants to comply with recommendations of joint sealant manufacturer and the following requirements:
	1. Remove all foreign material from joint substrates that could interfere with adhesion of joint sealant, including dust, paints (except for permanent, protective coatings tested and approved for sealant adhesion and compatibility by sealant manufactu...
	2. Clean concrete, masonry, unglazed surfaces of ceramic tile, and similar porous joint substrate surfaces by brushing, grinding, blast cleaning, mechanical abrading, or a combination of these methods to produce a clean, sound substrate capable of dev...
	3. Remove laitance and form release agents from concrete.
	4. Clean metal, glass, porcelain enamel, glazed surfaces of ceramic tile, and other nonporous surfaces with chemical cleaners or other means that do not stain, harm substrates, or leave residues capable of interfering with adhesion of joint sealants.

	B. Joint Priming:  Prime joint substrates where indicated or where recommended by joint sealant manufacturer based on preconstruction joint sealant-substrate tests or prior experience.  Apply primer to comply with joint sealant manufacturer's recommen...
	C. Masking Tape:  Use masking tape where required to prevent contact of sealant with adjoining surfaces that otherwise would be permanently stained or damaged by such contact or by cleaning methods required to remove sealant smears.  Remove tape immed...

	3.3 INSTALLATION OF JOINT SEALANTS
	A. General:  Comply with joint sealant manufacturer's printed installation instructions applicable to products and applications indicated, except where more stringent requirements apply.
	B. Sealant Installation Standard:  Comply with recommendations of ASTM C 1193 for use of joint sealants as applicable to materials, applications, and conditions indicated.
	C. Acoustical Sealant Application Standard:  Comply with recommendations of ASTM C 919 for use of joint sealants in acoustical applications as applicable to materials, applications, and conditions indicated.
	D. Installation of Sealant Backings:  Install sealant backings to comply with the following requirements:
	1. Install joint fillers of type indicated to provide support of sealants during application and at position required to produce the cross-sectional shapes and depths of installed sealants relative to joint widths that allow optimum sealant movement c...
	a. Do not leave gaps between ends of joint fillers.
	b. Do not stretch, twist, puncture, or tear joint fillers.
	c. Remove absorbent joint fillers that have become wet prior to sealant application and replace with dry material.


	E. Installation of Sealants:  Install sealants by proven techniques that result in sealants directly contacting and fully wetting joint substrates, completely filling recesses provided for each joint configuration, and providing uniform, cross-section...
	F. Tooling of Nonsag Sealants:  Immediately after sealant application and prior to time skinning or curing begins, tool sealants to form smooth, uniform beads of configuration indicated, to eliminate air pockets, and to ensure contact and adhesion of ...
	1. Provide concave joint configuration per Figure 5A in ASTM C 1193, unless otherwise indicated.
	2. Provide recessed joint configuration, per Figure 5C in ASTM C 1193, of recess depth and at locations indicated.

	G. Installation of Preformed Foam Sealants:  Install each length of sealant immediately after removing protective wrapping, taking care not to pull or stretch material, and to comply with sealant manufacturer's directions for installation methods, mat...

	3.4 CLEANING
	A. Clean off excess sealants or sealant smears adjacent to joints as work progresses by methods and with cleaning materials approved by manufacturers of joint sealants and of products in which joints occur.

	3.5 PROTECTION
	A. Protect joint sealants during and after curing period from contact with contaminating substances or from damage resulting from construction operations or other causes so that they are without deterioration or damage at time of Substantial Completio...



	081149 - STEEL DOORS AND FRAMES
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 1 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes the following:
	1. Steel doors.
	2. Steel door frames.

	B. Related Sections include the following:
	1. Division 4 Section "Unit Masonry " for installing anchors and grouting frames in masonry construction.


	1.3 SUBMITTALS
	A. Product Data:  For each type of door and frame indicated, include door designation, type, level and model, material description, core description, construction details, label compliance, sound and fire-resistance ratings, and finishes.
	B. Shop Drawings:  Show the following:
	1. Elevations of each door design.
	2. Details of doors including vertical and horizontal edge details.
	3. Frame details for each frame type including dimensioned profiles.
	4. Details and locations of reinforcement and preparations for hardware.
	5. Details of each different wall opening condition.
	6. Details of anchorages, accessories, joints, and connections.
	7. Coordination of glazing frames and stops with glass and glazing requirements.

	C. Door Schedule:  Use same reference designations indicated on Drawings in preparing schedule for doors and frames.

	1.4 QUALITY ASSURANCE
	A. Steel Door and Frame Standard:  Comply with ANSI A 250.8, unless more stringent requirements are indicated.

	1.5 DELIVERY, STORAGE, AND HANDLING
	A. Deliver doors and frames cardboard-wrapped or crated to provide protection during transit and job storage.  Provide additional protection to prevent damage to finish of factory-finished doors and frames.
	B. Inspect doors and frames on delivery for damage, and notify shipper and supplier if damage is found.  Minor damages may be repaired provided refinished items match new work and are acceptable to Architect.  Remove and replace damaged items that can...
	C. Store doors and frames at building site under cover.  Place units on minimum 4-inch- high wood blocking.  Avoid using nonvented plastic or canvas shelters that could create a humidity chamber.  If door packaging becomes wet, remove cartons immediat...


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. Steel Doors and Frames:
	a. Amweld Building Products, Inc.
	b. Ceco Door Products; a United Dominion Company.
	c. Fenestra
	d. Pioneer Industries Inc.
	e. Republic Builders Products.
	f. Steelcraft; a division of Ingersoll-Rand.



	2.2 MATERIALS
	A. Hot-Rolled Steel Sheets:  ASTM A 569/A 569M, Commercial Steel (CS), Type B; free of scale, pitting, or surface defects; pickled and oiled.
	B. Cold-Rolled Steel Sheets:  ASTM A 366/A 366M, Commercial Steel (CS), or ASTM A 620/A 620M, Drawing Steel (DS), Type B; stretcher-leveled standard of flatness.
	C. Metallic-Coated Steel Sheets:  ASTM A 653/A 653M, Commercial Steel (CS), Type B, with an A40 zinc-iron-alloy (galvannealed) coating; stretcher-leveled standard of flatness.

	2.3 DOORS
	A. Steel Doors:  Provide 1-3/4 inch (44-mm) thick doors of materials and ANSI/SDI 100 grades and models specified below, or as indicated on Drawings or schedules:

	2.4 FRAMES
	A. General:  Provide steel frames for doors, transoms, sidelights, borrowed lights, and other openings that comply with ANSI A250.8 and with details indicated for type and profile.  Conceal fastenings, unless otherwise indicated.
	B. Provide metal frames for doors, transoms, sidelights, borrowed lights, and other openings, according to ANSI/SDI 100, and of types and styles as shown on Drawings and schedules.  Conceal fastenings, unless otherwise indicated.
	1. Fabricate frames with mitered or coped and continuously welded corners.
	2. Form interior and exterior frames from 16 gauge thick steel sheet.
	3. Galvanized exterior frames.

	C. Door Silencers:  Except on weather-stripped frames, fabricate stops to receive three silencers on strike jambs of single-door frames and two silencers on heads of double-door frames.
	D. Plaster Guards:  Provide 0.016-inch- thick, steel sheet plaster guards or mortar boxes to close off interior of openings; place at back of hardware cutouts where mortar or other materials might obstruct hardware operation.
	E. Supports and Anchors:  Fabricated from not less than 0.042-inch- thick, electrolytic zinc-coated or metallic-coated steel sheet.
	1. Wall Anchors in Masonry Construction:  0.177-inch- diameter, steel wire complying with ASTM A 510 may be used in place of steel sheet.

	F. Inserts, Bolts, and Fasteners:  Manufacturer's standard units.  Where zinc-coated items are to be built into exterior walls, comply with ASTM A 153/A 153M, Class C or D as applicable.

	2.5 FABRICATION
	A. General:  Fabricate steel door and frame units to comply with ANSI A250.8 and to be rigid, neat in appearance, and free from defects including warp and buckle.  Where practical, fit and assemble units in manufacturer's plant.
	B. Interior Door Faces:  Fabricate exposed faces of doors and panels, including stiles and rails of nonflush units from cold-rolled steel sheet.
	C. Core Construction:  One of the following manufacturer's standard core materials that produce a door complying with SDI standards:
	1. Resin-impregnated kraft/paper honeycomb, interior.
	2. Polyurethane, exterior.

	D. Clearances for Non-Fire-Rated Doors:  Not more than 1/8 inch at jambs and heads, except not more than 1/4 inch between pairs of doors.  Not more than 3/4 inch at bottom.
	E. Tolerances:  Comply with SDI 117, "Manufacturing Tolerances for Standard Steel Doors and Frames."
	F. Fabricate concealed stiffeners, reinforcement, edge channels, louvers, and moldings from either cold- or hot-rolled steel sheet.
	G. Exposed Fasteners:  Unless otherwise indicated, provide countersunk flat or oval heads for exposed screws and bolts.
	H. Thermal-Rated (Insulating) Assemblies:  At exterior locations and elsewhere as shown or scheduled, provide doors fabricated as thermal-insulating door and frame assemblies and tested according to ASTM C 236 or ASTM C 976 on fully operable door asse...
	1. Unless otherwise indicated, provide thermal-rated assemblies with U-value of  [0.41 Btu/sq. ft. x h x deg F] or better.

	I. Hardware Preparation:  Prepare doors and frames to receive mortised and concealed hardware according to final door hardware schedule and templates provided by hardware supplier.  Comply with applicable requirements in ANSI A250.6 and ANSI A115 Seri...
	1. For concealed overhead door closers, provide space, cutouts, reinforcement, and provisions for fastening in top rail of doors or head of frames, as applicable.

	J. Frame Construction:  Fabricate frames to shape shown.
	1. Fabricate frames with mitered or coped and continuously welded corners.
	2. Provide welded frames with temporary spreader bars.

	K. Reinforce doors and frames to receive surface-applied hardware.  Drilling and tapping for surface-applied hardware may be done at Project site.
	L. Locate hardware as indicated on Shop Drawings or, if not indicated, according to ANSI A250.8.

	2.6 FINISHES
	A. Factory Priming for Field-Painted Finish:  Apply shop primer that complies with ANSI A250.3 acceptance criteria, is compatible with finish paint systems indicated, and has capability to provide a sound foundation for field-applied topcoats.  Apply ...


	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. General:  Install steel doors, frames, and accessories according to Shop Drawings, manufacturer's data, and as specified.
	B. Placing Frames:  Comply with provisions in SDI 105, unless otherwise indicated.  Set frames accurately in position, plumbed, aligned, and braced securely until permanent anchors are set.  After wall construction is completed, remove temporary brace...
	1. Except for frames located in existing walls or partitions, place frames before construction of enclosing walls and ceilings.
	2. In masonry construction, provide at least three wall anchors per jamb; install adjacent to hinge location on hinge jamb and at corresponding heights on strike jamb.  Acceptable anchors include masonry wire anchors and masonry T-shaped anchors.
	3. In existing concrete or masonry construction, provide at least three completed opening anchors per jamb; install adjacent to hinge location on hinge jamb and at corresponding heights on strike jamb.  Set frames and secure to adjacent construction w...
	4. In metal-stud partitions, provide at least three wall anchors per jamb; install adjacent to hinge location on hinge jamb and at corresponding heights on strike jamb.  Attach wall anchors to studs with screws.
	5. Install fire-rated frames according to NFPA 80.

	C. Door Installation:  Comply with ANSI A250.8.  Fit hollow-metal doors accurately in frames, within clearances specified in ANSI A250.8.  Shim as necessary to comply with SDI 122 and ANSI/DHI A115.1G.

	3.2 ADJUSTING AND CLEANING
	A. Prime-Coat Touchup:  Immediately after installation, sand smooth any rusted or damaged areas of prime coat and apply touch up of compatible air-drying primer.
	B. Protection Removal:  Immediately before final inspection, remove protective wrappings from doors and frames.



	083323 -OVERHEAD COILING DOOR
	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. Service doors.

	B. Related Requirements:
	1. Section 055000 "Metal Fabrications" for miscellaneous steel supports.


	1.3 ACTION SUBMITTALS
	A. Product Data: For each type and size of overhead coiling door and accessory.
	1. Include construction details, material descriptions, dimensions of individual components, profiles for slats, and finishes.
	2. Include rated capacities, operating characteristics, electrical characteristics, and furnished accessories.

	B. Shop Drawings: For each installation and for special components not dimensioned or detailed in manufacturer's product data.
	1. Include plans, elevations, sections, and mounting details.
	2. Include details of equipment assemblies, and indicate dimensions, required clearances, method of field assembly, components, and location and size of each field connection.
	3. Include points of attachment and their corresponding static and dynamic loads imposed on structure.
	4. For exterior components, include details of provisions for assembly expansion and contraction and for excluding and draining moisture to the exterior.
	5. Include diagrams for power, signal, and control wiring.

	C. Samples for Initial Selection: Manufacturer's finish charts showing full range of colors and textures available for units with factory-applied finishes.
	1. Include similar Samples of accessories involving color selection.

	D. Samples for Verification: For each type of exposed finish on the following components, in manufacturer's standard sizes:
	1. Curtain slats.


	1.4 INFORMATIONAL SUBMITTALS
	A. Qualification Data: For Installer.

	1.5 CLOSEOUT SUBMITTALS
	A. Maintenance Data: For overhead coiling doors to include in maintenance manuals.

	1.6 QUALITY ASSURANCE
	A. Installer Qualifications: An entity that employs installers and supervisors who are trained and approved by manufacturer for both installation and maintenance of units required for this Project.
	1. Maintenance Proximity: Not more than two hours' normal travel time from Installer's place of business to Project site.

	B. Regulatory Requirements: Comply with applicable provisions in the U.S. Architectural & Transportation Barriers Compliance Board's ADA-ABA Accessibility Guidelines.


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS, GENERAL
	A. Source Limitations: Obtain overhead coiling doors from single source from single manufacturer.
	1. Obtain operators and controls from overhead coiling door manufacturer.


	2.2 PERFORMANCE REQUIREMENTS
	A. Structural Performance, Exterior Doors: Capable of withstanding the design wind loads.
	1. Design Wind Load: Uniform pressure (velocity pressure) of 20 lbf/sq. ft. (960 Pa), acting inward and outward.
	2. Testing: According to ASTM E 330 or DASMA 108 for garage doors and meeting the acceptance criteria of DASMA 108.
	3. Deflection Limits: Design overhead coiling doors to withstand design wind load without evidencing permanent deformation or disengagement of door components.


	2.3 DOOR ASSEMBLY
	A. Service Door: Overhead coiling door formed with curtain of interlocking metal slats.
	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. ACME Rolling Doors.
	b. Amarr Garage Doors.
	c. C.H.I. Overhead Doors, Inc.
	d. Clopay Building Products.
	e. Cookson Company.
	f. Cornell Iron Works, Inc.
	g. McKeon Rolling Steel Door Company, Inc.
	h. Overhead Door Corporation.
	i. Raynor.
	j. Wayne-Dalton Corp.


	B. Operation Cycles: Door components and operators capable of operating for not less than 20,000. One operation cycle is complete when a door is opened from the closed position to the fully open position and returned to the closed position.
	C. Air Infiltration: Maximum rate of 0.08 cfm/sq. ft. (0.406 L/s per sq. m) at 15 and 25 mph (24.1 and 40.2 km/h) when tested according to ASTM E 283 or DASMA 105.
	D. Door Curtain Material: Galvanized steel.
	E. Door Curtain Slats: Curved or Flat profile slats of 1-7/8-inch (48-mm) to 2-5/8-inch (67-mm) center-to-center height.
	F. Bottom Bar: Two angles, each not less than 1-1/2 by 1-1/2 by 1/8 inch (38 by 38 by 3 mm) thick; fabricated from hot-dip galvanized steel, and finished to match door.
	G. Curtain Jamb Guides: Galvanized steel with exposed finish matching curtain slats.
	H. Hood: Match curtain material and finish.
	1. Shape: Manufacturer’s standard round or square.
	2. Mounting: Face of wall.

	I. Locking Devices: Equip door with locking device assembly.
	1. Locking Device Assembly: Single-jamb side locking bar, operable from inside with thumb turn.

	J. Electric Door Operator:
	1. Usage Classification: Medium duty, up to 12 cycles per hour and up to 50 cycles per day.
	2. Operator Location: Top of hood, Front of hood, or Wall per manufacturer’s recommendations.
	3. Safety: Listed according to UL 325 by a qualified testing agency for commercial or industrial use; moving parts of operator enclosed or guarded if exposed and mounted at 8 feet (2.44 m) or lower.
	4. Motor Exposure: Exterior, wet, and humid.
	5. Emergency Manual Operation: Push-up type.
	6. Obstruction-Detection Device: Automatic electric sensor edge on bottom bar or pneumatic sensor edge on bottom bar; self-monitoring type.
	a. Sensor Edge Bulb Color: Black.

	7. Control Station(s): Interior mounted.

	K. Curtain Accessories: Equip door with weatherseals, astragal, and push/pull handles with pull-down strap.
	L. Door Finish:
	1. Baked-Enamel or Powder-Coated Finish: Color as selected by Architect from manufacturer's full range.


	2.4 MATERIALS, GENERAL
	A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.

	2.5 DOOR CURTAIN MATERIALS AND CONSTRUCTION
	A. Door Curtains: Fabricate overhead coiling-door curtain of interlocking metal slats, designed to withstand wind loading indicated, in a continuous length for width of door without splices. Unless otherwise indicated, provide slats of thickness and m...
	1. Steel Door Curtain Slats: Zinc-coated (galvanized), cold-rolled structural steel sheet; complying with ASTM A 653/A 653M, with G90 (Z275) zinc coating; nominal sheet thickness (coated) of 0.028 inch (0.71 mm); and as required.

	B. Curtain Jamb Guides: Manufacturer's standard angles or channels and angles of same material and finish as curtain slats unless otherwise indicated, with sufficient depth and strength to retain curtain, to allow curtain to operate smoothly, and to w...

	2.6 HOODS
	A. General: Form sheet metal hood to entirely enclose coiled curtain and operating mechanism at opening head. Contour to fit end brackets to which hood is attached. Roll and reinforce top and bottom edges for stiffness. Form closed ends for surface-mo...

	2.7 LOCKING DEVICES
	A. Locking Device Assembly: Fabricate with cylinder lock, spring-loaded dead bolt, operating handle, cam plate, and adjustable locking bars to engage through slots in tracks.
	1. Lock Cylinders: Cylinders specified in Section 087100 "Door Hardware" or as standard with manufacturer and keyed to building keying system.
	2. Keys: Three for each cylinder.

	B. Safety Interlock Switch: Equip power-operated doors with safety interlock switch to disengage power supply when door is locked.

	2.8 CURTAIN ACCESSORIES
	A. Weatherseals for Exterior Doors: Equip each exterior door with weather-stripping gaskets fitted to entire exterior perimeter of door for a weather-resistant installation unless otherwise indicated.
	1. At door head, use 1/8-inch (3-mm) thick, replaceable, continuous-sheet baffle secured to inside of hood or field- installed on the header.
	2. At door jambs, use replaceable, adjustable, continuous, flexible, 1/8-inch (3-mm) thick seals of flexible vinyl, rubber, or neoprene.

	B. Push/Pull Handles: Equip each emergency-operated door with lifting handles on each side of door, finished to match door.
	C. Pull-Down Strap: Provide pull-down straps for doors more than 84 inches (2130 mm) high.

	2.9 COUNTERBALANCING MECHANISM
	A. General: Counterbalance doors by means of manufacturer's standard mechanism with an adjustable-tension, steel helical torsion spring mounted around a steel shaft and contained in a spring barrel connected to top of curtain with barrel rings. Use gr...
	B. Counterbalance Barrel: Fabricate spring barrel of manufacturer's standard hot-formed, structural-quality, seamless or welded carbon-steel pipe, of sufficient diameter and wall thickness to support rolled-up curtain without distortion of slats and t...
	C. Counterbalance Spring: One or more oil-tempered, heat-treated steel helical torsion springs. Size springs to counterbalance weight of curtain, with uniform adjustment accessible from outside barrel. Secure ends of springs to barrel and shaft with c...
	D. Torsion Rod for Counterbalance Shaft: Fabricate of manufacturer's standard cold-rolled steel, sized to hold fixed spring ends and carry torsional load.
	E. Brackets: Manufacturer's standard mounting brackets of either cast iron or cold-rolled steel plate.

	2.10 ELECTRIC DOOR OPERATORS
	A. General: Electric door operator assembly of size and capacity recommended and provided by door manufacturer for door and operation-cycles requirement specified, with electric motor and factory-prewired motor controls, starter, gear-reduction unit, ...
	1. Provide manufacturers door operator, or an approved compatible operator, complying with NFPA 70.
	2. Control equipment complying with NEMA ICS 1, NEMA ICS 2, and NEMA ICS 6, with NFPA 70 Class 2 control circuit, maximum 24-V ac or dc.

	B. Usage Classification: Electric operator and components capable of operating for not less than number of cycles per hour indicated for each door.
	C. Door Operator Location(s): Operator location indicated for each door, as recommended by manufacturer.
	1. Top-of-Hood Mounted: Operator is mounted to the right or left door head plate with the operator on top of the door-hood assembly and connected to the door drive shaft with drive chain and sprockets. Headroom is required for this type of mounting.
	2. Front-of-Hood Mounted: Operator is mounted to the right or left door head plate with the operator on coil side of the door-hood assembly and connected to the door drive shaft with drive chain and sprockets. Front clearance is required for this type...
	3. Wall Mounted: Operator is mounted to the inside front wall on the left or right side of door and connected to door drive shaft with drive chain and sprockets. Side room is required for this type of mounting. Wall mounted operator can also be mounte...

	D. Motors: Reversible-type motor with controller (disconnect switch) for motor exposure indicated.
	1. Electrical Characteristics:
	a. Phase: Single phase.
	b. Volts: 115 V.
	c. Hertz: 60.

	2. Motor Size: Minimum size as indicated. If not indicated, large enough to start, accelerate, and operate door in either direction from any position, at a speed not less than 8 in./sec. (203 mm/s) and not more than 12 in./sec. (305 mm/s), without exc...
	3. Operating Controls, Controllers, Disconnect Switches, Wiring Devices, and Wiring: Manufacturer's standard unless otherwise indicated.
	4. Coordinate wiring requirements and electrical characteristics of motors and other electrical devices with building electrical system and each location where installed.

	E. Limit Switches: Equip each motorized door with adjustable switches interlocked with motor controls and set to automatically stop door at fully opened and fully closed positions.
	F. Obstruction Detection Devices: External entrapment protection consisting of indicated automatic safety sensor capable of protecting full width of door opening. For non-fire-rated doors, activation of device immediately stops and reverses downward d...
	1. Electric Sensor Edge: Automatic safety sensor edge, located within astragal or weather stripping mounted to bottom bar. Contact with sensor activates device. Connect to control circuit using manufacturer's standard take-up reel or self-coiling cable.
	a. Self-Monitoring Type: Four-wire configured device designed to interface with door operator control circuit to detect damage to or disconnection of sensor edge.

	2. Pneumatic Sensor Edge: Automatic safety sensor edge, located within astragal or weather stripping mounted to bottom bar. Contact with sensor activates device.

	G. Control Station: Three-button control station in fixed location with momentary-contact push-button controls labeled "Open" and "Stop" and sustained- or constant-pressure push-button control labeled "Close."
	1. Exterior-Mounted Units: Full-guarded, standard-duty, surface-mounted, weatherproof type, NEMA ICS 6, Type 4 enclosure, key operated.

	H. Emergency Manual Operation: Equip each electrically powered door with capability for emergency manual operation. Design manual mechanism so required force for door operation does not exceed 25 lbf (111 N).
	I. Emergency Operation Disconnect Device: Equip operator with hand-operated disconnect mechanism for automatically engaging manual operator and releasing brake for emergency manual operation while disconnecting motor without affecting timing of limit ...
	J. Motor Removal: Design operator so motor may be removed without disturbing limit-switch adjustment and without affecting emergency manual operation.

	2.11 GENERAL FINISH REQUIREMENTS
	A. Comply with NAAMM/NOMMA's "Metal Finishes Manual for Architectural and Metal Products (AMP 500-06)" for recommendations for applying and designating finishes.
	B. Appearance of Finished Work: Noticeable variations in same piece are not acceptable. Variations in appearance of adjoining components are acceptable if they are within the range of approved Samples and are assembled or installed to minimize contrast.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates areas and conditions, with Installer present, for compliance with requirements for substrate construction and other conditions affecting performance of the Work.
	B. Examine locations of electrical connections.
	C. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 INSTALLATION
	A. Install overhead coiling doors and operating equipment complete with necessary hardware, anchors, inserts, hangers, and equipment supports; according to manufacturer's written instructions and as specified.
	B. Install overhead coiling doors, hoods, controls, and operators at the mounting locations indicated for each door.
	C. Accessibility: Install overhead coiling doors, switches, and controls along accessible routes in compliance with regulatory requirements for accessibility.
	D. Power-Operated Doors: Install according to UL 325.

	3.3 STARTUP SERVICE
	A. Engage a factory-authorized service representative to perform startup service.
	1. Perform installation and startup checks according to manufacturer's written instructions.
	2. Test and adjust controls and safety devices. Replace damaged and malfunctioning controls and equipment.


	3.4 ADJUSTING
	A. Adjust hardware and moving parts to function smoothly so that doors operate easily, free of warp, twist, or distortion.
	1. Adjust exterior doors and components to be weather-resistant.

	B. Lubricate bearings and sliding parts as recommended by manufacturer.
	C. Adjust seals to provide tight fit around entire perimeter.

	3.5 DEMONSTRATION
	A. Engage a factory-authorized service representative to train Owner's maintenance personnel to adjust, operate, and maintain overhead coiling doors.



	087100 - DOOR HARDWARE
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of Contract, including General and Supplementary Conditions and Division 1 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes items known commercially as finish or door hardware that are required for swing, sliding, and folding doors, except special types of unique hardware specified in the same sections as the doors and door frames on which they are...
	B. This Section includes the following:
	1. Hinges.
	2. Lock and latch sets.
	3. Bolts.
	4. Exit devices.
	5. Closers.
	6. Overhead holders.
	7. Weather-stripping for exterior doors.
	8. Astragals or meeting seals on pairs of doors.
	9. Thresholds.

	C. Related Sections:  The following Sections contain requirements that relate to this Section:
	1. Division 8 Section "Steel Doors and Frames" for silencers integral with hollow metal frames.


	1.3 SUBMITTALS
	A. General:  Submit the following in accordance with Conditions of Contract and Division 1 Specification sections.
	B. Product data including manufacturers' technical product data for each item of door hardware, installation instructions, maintenance of operating parts and finish, and other information necessary to show compliance with requirements.
	C. Final hardware schedule coordinated with doors, frames, and related work to ensure proper size, thickness, hand, function, and finish of door hardware.
	1. Final Hardware Schedule Content:  Based on hardware indicated, organize schedule into "hardware sets" indicating complete designations of every item required for each door or opening.  Include the following information:
	a. Type, style, function, size, and finish of each hardware item.
	b. Name and manufacturer of each item.
	c. Fastenings and other pertinent information.
	d. Location of each hardware set cross referenced to indications on Drawings both on floor plans and in door and frame schedule.
	e. Explanation of all abbreviations, symbols, and codes contained in schedule.
	f. Mounting locations for hardware.
	g. Door and frame sizes and materials.
	h. Keying information.

	2. Submittal Sequence:  Submit final schedule at earliest possible date particularly where acceptance of hardware schedule must precede fabrication of other work that is critical in the Project construction schedule.  Include with schedule the product...

	D. Templates for doors, frames, and other work specified to be factory prepared for the installation of door hardware.  Check shop drawings of other work to confirm that adequate provisions are made for locating and installing door hardware to comply ...

	1.4 QUALITY ASSURANCE
	A. Single Source Responsibility:  Obtain each type of hardware (latch and lock sets, hinges, closers, etc.) from a single manufacturer.
	B. Supplier Qualifications:  A recognized architectural door hardware supplier, with warehousing facilities in the Project's vicinity, that has a record of successful in-service performance for supplying door hardware similar in quantity, type, and qu...
	1. Require supplier to meet with Owner to finalize keying requirements and to obtain final instructions in writing.


	1.5 PRODUCT HANDLING
	A. Tag each item or package separately with identification related to final hardware schedule, and include basic installation instructions with each item or package.
	B. Packaging of door hardware is responsibility of supplier.  As material is received by hardware supplier from various manufacturers, sort and repackage in containers clearly marked with appropriate hardware set number to match set numbers of approve...
	C. Inventory door hardware jointly with representatives of hardware supplier and hardware installer until each is satisfied that count is correct.
	D. Deliver individually packaged door hardware items promptly to place of installation (shop or Project site).
	E. Provide secure lock-up for door hardware delivered to the Project, but not yet installed.  Control handling and installation of hardware items that are not immediately replaceable so that completion of the Work will not be delayed by hardware losse...

	1.6 MAINTENANCE
	A. Maintenance Tools and Instructions:  Furnish a complete set of specialized tools and maintenance instructions as needed for Owner's continued adjustment, maintenance, and removal and replacement of door hardware.


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. Butts and Hinges:
	a. Bommer Industries, Inc.
	b. Cal-Royal Products, Inc.
	c. Hager Hinge Co.
	d. Lawrence Brothers, Inc.
	e. McKinney Products Co.
	f. H. Soss & Company.
	g. Stanley Hardware, Div. Stanley Works.

	2. Locks:
	a. Arrow Lock Manufacturing Co.
	b. Best Lock Corp.
	c. Corbin & Russwin Architectural Hardware, Div. Black & Decker Corp.
	d. Falcon Lock Co.
	e. Sargent Manufacturing Company.
	f. Schlage Lock, Div. Ingersoll-Rand Door Hardware Group.
	g. Yale Security Inc.

	3. Exit/Panic Devices:
	a. Adams Rite Manufacturing Co.
	b. Arrow Lock Manufacturing Co.
	c. Corbin & Russwin Architectural Hardware, Div. Black & Decker Corp.
	d. Dor-O-Matic.
	e. Monarch Hardware & Mfg. Co., Div Newman Tonks, Inc.
	f. Precision Hardware, Inc.
	g. Reed Exit Hardware, Div. Yale Security Inc.
	h. Sargent Manufacturing Company.
	i. Von Duprin, Div. Ingersoll-Rand Door Hardware Group.
	j. Yale Security Inc.

	4. Overhead Closers:
	a. Arrow Lock Manufacturing Co.
	b. Corbin & Russwin Architectural Hardware, Div. Black & Decker Corp.
	c. Dorma Door Controls International.
	d. International Door Closers, Inc.
	e. LCN, Div. Ingersoll-Rand Door Hardware Group.
	f. Monarch Hardware & Mfg. Co., Div Newman Tonks, Inc.
	g. Norton Door Controls, Div. Yale Security Inc.
	h. Rixson-Firemark, Div. Yale Security Inc.
	i. Sargent Manufacturing Company.
	j. Yale Security Inc.

	5. Door Control Devices:
	a. Baldwin Hardware Corp.
	b. Brookline Industries, Div. Yale Security Inc.
	c. Builders Brass Works Corp.
	d. Corbin & Russwin Architectural Hardware, Div. Black & Decker Corp.
	e. Glynn-Johnson Corp.
	f. Hager Hinge Co.
	g. H. B. Ives, A Harrow Company.
	h. Quality Hardware Mfg. Co., Inc.; Div. Newman Tonks, Inc.
	i. Triangle Brass Manufacturing Company (Trimco).

	6. Door Stripping and Seals:
	a. Hager Hinge Co.
	b. National Guard Products, Inc.
	c. Pemko Manufacturing Co., Inc.
	d. Reese Enterprises, Inc.
	e. Sealeze Corp.
	f. Ultra Industries.
	g. Zero International, Inc.

	7. Thresholds:
	a. Hager Hinge Co.
	b. National Guard Products, Inc.
	c. Pemko Manufacturing Co., Inc.
	d. Reese Enterprises, Inc.
	e. Sealeze Corp.
	f. Zero International, Inc.



	2.2 SCHEDULED HARDWARE
	A. Requirements for design, grade, function, finish, size, and other distinctive qualities of each type of finish hardware are indicated in the "Hardware Schedule" at the end of this Section.  Products are identified by using hardware designation numb...
	1. Manufacturer's Product Designations:  The product designation and name of one manufacturer are listed for each hardware type required for the purpose of establishing minimum requirements.  Provide either the product designated or, where more than o...


	2.3 MATERIALS AND FABRICATION
	A. Manufacturer's Name Plate:  Do not use manufacturers' products that have manufacturer's name or trade name displayed in a visible location (omit removable nameplates) except in conjunction with required fire-rated labels and as otherwise acceptable...
	1. Manufacturer's identification will be permitted on rim of lock cylinders only.

	B. Base Metals:  Produce hardware units of basic metal and forming method indicated using manufacturer's standard metal alloy, composition, temper, and hardness, but in no case of lesser (commercially recognized) quality than specified for applicable ...
	C. Fasteners:  Provide hardware manufactured to conform to published templates, generally prepared for machine screw installation.  Do not provide hardware that has been prepared for self-tapping sheet metal screws, except as specifically indicated.
	D. Furnish screws for installation with each hardware item.  Provide Phillips flat-head screws except as otherwise indicated.  Finish exposed (exposed under any condition) screws to match hardware finish or, if exposed in surfaces of other work, to ma...
	E. Provide concealed fasteners for hardware units that are exposed when door is closed except to the extent no standard units of type specified are available with concealed fasteners.  Do not use thru-bolts for installation where bolt head or nut on o...

	2.4 HINGES
	A. Templates:  Except for hinges and pivots to be installed entirely (both leaves) into wood doors and frames, provide only template-produced units.
	B. Screws:  Provide Phillips flat-head screws complying with the following requirements:
	1. For metal doors and frames install machine screws into drilled and tapped holes.
	2. For wood doors and frames install wood screws.
	3. For fire-rated wood doors install #12 x 1-1/4-inch (32-mm), threaded-to-the-head steel wood screws.
	4. Finish screw heads to match surface of hinges or pivots.

	C. Hinge Pins:  Except as otherwise indicated, provide hinge pins as follows:
	1. Out-Swing Exterior Doors:  Nonremovable pins.
	2. Out-Swing Corridor Doors with Locks:  Nonremovable pins.
	3. Interior Doors:  Nonrising pins.
	4. Tips:  Flat button and matching plug, finished to match leaves, except where hospital tip (HT) indicated.

	D. Number of Hinges:  Provide number of hinges indicated but not less than 3 hinges per door leaf for doors 90 inches (2250 mm) or less in height and one additional hinge for each 30 inches (750 mm) of additional height.

	2.5 LOCK CYLINDERS AND KEYING
	A. Existing System:  Grandmasterkey the locks to the Owner's existing system, with a new masterkey for the Project.

	2.6 LOCKS, LATCHES, AND BOLTS
	A. Strikes:  Provide manufacturer's standard wrought box strike for each latch or lock bolt, with curved lip extended to protect frame, finished to match hardware set, unless otherwise indicated.
	1. Provide flat lip strikes for locks with 3-piece, antifriction latchbolts as recommended by manufacturer.

	B. Lock Throw:  Provide 5/8-inch (16-mm) minimum throw of latch on pairs of doors.  Comply with UL requirements for throw of bolts and latch bolts on rated fire openings.
	1. Provide 1/2-inch (13-mm) minimum throw of latch for other bored and preassembled types of locks and 3/4-inch (19-mm) minimum throw of latch for mortise locks.  Provide 1-inch (25-mm) minimum throw for all dead bolts.

	C. Flush Bolt Heads:  Minimum of 1/2-inch- (13-mm-) diameter rods of brass, bronze, or stainless steel with minimum 12-inch- (300-mm-) long rod for doors up to 84 inches (2100 mm) in height.  Provide longer rods as necessary for doors exceeding 84 inc...

	2.7 CLOSERS AND DOOR CONTROL DEVICES
	A. Size of Units:  Except as otherwise specifically indicated, comply with the manufacturer's recommendations for size of door control unit depending on size of door, exposure to weather, and anticipated frequency of use.
	1. Where parallel arms are indicated for closers, provide closer unit one size larger than recommended for use with standard arms.
	2. Provide parallel arms for all overhead closers, except as otherwise indicated.

	B. Access-Free Manual Closers:  Where manual closers are indicated for doors required to be accessible to the physically handicapped, provide adjustable units complying with ANSI A117.1 provisions for door opening force and delayed action closing.

	2.8 WEATHERSTRIPPING AND SEALS
	A. General:  Provide continuous weatherstripping on exterior doors and smoke, light, or sound seals on interior doors where indicated or scheduled.  Provide noncorrosive fasteners for exterior applications and elsewhere as indicated.
	B. Replaceable Seal Strips:  Provide only those units where resilient or flexible seal strip is easily replaceable and readily available from stocks maintained by manufacturer.
	C. Weather-stripping at Jambs and Heads:  Provide bumper-type resilient insert and metal retainer strips, surface applied unless shown as mortised or semimortised.

	2.9 THRESHOLDS
	A. General:  Except as otherwise indicated, provide standard metal threshold unit of type, size, and profile as shown or scheduled.

	2.10 HARDWARE FINISHES
	A. Provide quality of finish, including thickness of plating or coating (if any), composition, hardness, and other qualities complying with manufacturer's standards, but in no case less than specified by referenced standards for the applicable units o...
	B. The designations used in schedules and elsewhere to indicate hardware finishes are the industry-recognized standard commercial finishes, except as otherwise noted.


	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Mount hardware units at heights indicated in following applicable publications, except as specifically indicated or required to comply with governing regulations and except as otherwise directed by Architect.
	1. Recommended Locations for Builders Hardware for Standard Steel Doors and Frames" by the Door and Hardware Institute.
	2. NWWDA Industry Standard I.S.1.7, "Hardware Locations for Wood Flush Doors."

	B. Install each hardware item in compliance with the manufacturer's instructions and recommendations.  Where cutting and fitting is required to install hardware onto or into surfaces that are later to be painted or finished in another way, coordinate ...
	C. Set units level, plumb, and true to line and location.  Adjust and reinforce the attachment substrate as necessary for proper installation and operation.
	D. Drill and countersink units that are not factory prepared for anchorage fasteners.  Space fasteners and anchors in accordance with industry standards.
	E. Set thresholds for exterior doors in full bed of butyl-rubber or polyisobutylene mastic sealant complying with requirements specified in Division 7 Section "Joint Sealers."
	F. Weather-stripping and Seals:  Comply with manufacturer's instructions and recommendations to the extent installation requirements are not otherwise indicated.

	3.2 ADJUSTING, CLEANING, AND DEMONSTRATING
	A. Adjust and check each operating item of hardware and each door to ensure proper operation or function of every unit.  Replace units that cannot be adjusted to operate freely and smoothly or as intended for the application made.
	1. Where door hardware is installed more than one month prior to acceptance or occupancy of a space or area, return to the installation during the week prior to acceptance or occupancy and make final check and adjustment of all hardware items in such ...

	B. Clean adjacent surfaces soiled by hardware installation.
	C. Instruct Owner's personnel in the proper adjustment and maintenance of door hardware and hardware finishes.
	D. Six-Month Adjustment:  Approximately six months after the date of Substantial Completion, the Installer, accompanied by representatives of the manufacturers of latch sets and locksets and of door control devices, and of other major hardware supplie...
	1. Examine and re-adjust each item of door hardware as necessary to restore function of doors and hardware to comply with specified requirements.
	2. Consult with and instruct Owner's personnel in recommended additions to the maintenance procedures.
	3. Replace hardware items that have deteriorated or failed due to faulty design, materials, or installation of hardware units.
	4. Prepare a written report of current and predictable problems (of substantial nature) in the performance of the hardware.


	3.3 HARDWARE SCHEDULE
	A. General:  Provide hardware for each door to comply with requirements of Section "Door Hardware," hardware set numbers indicated in door schedule, and in the following schedule of hardware sets.
	1. Hardware sets indicate quantity, item, manufacturer and product designation, size, and finish or color, as applicable.




	099100 - PAINTING 
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 1 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes surface preparation and field painting of exposed exterior and interior items and surfaces.
	1. Surface preparation, priming, and finish coats specified in this Section are in addition to shop priming and surface treatment specified in other Sections.

	B. Do not paint prefinished items, concealed surfaces, finished metal surfaces, operating parts, and labels.
	1. Prefinished items include the following factory-finished components:
	a. Finished mechanical and electrical equipment.



	1.3 DEFINITIONS
	A. General:  Standard coating terms defined in ASTM D 16 apply to this Section.
	1. Flat refers to a lusterless or matte finish with a gloss range below 15 when measured at an 85-degree meter.
	2. Low Luster (Eggshell) refers to low-sheen finish with a gloss range between 20 and 35 when measured at a 60-degree meter.
	3. Semigloss refers to medium-sheen finish with a gloss range between 35 and 70 when measured at a 60-degree meter.
	4. Full gloss refers to high-sheen finish with a gloss range more than 70 when measured at a 60-degree meter.


	1.4 SUBMITTALS
	A. Product Data:  For each paint system indicated.
	1. Material List:  An inclusive list of required coating materials.  Indicate each material and cross-reference specific coating, finish system, and application.  Identify each material by manufacturer's catalog number and general classification.
	2. Manufacturer's Information:  Manufacturer's technical information, including label analysis and instructions for handling, storing, and applying each coating material.


	1.5 QUALITY ASSURANCE
	A. Applicator Qualifications:  A firm or individual experienced in applying paints and coatings similar in material, design, and extent to those indicated for this Project, whose work has resulted in applications with a record of successful in-service...

	1.6 DELIVERY, STORAGE, AND HANDLING
	A. Deliver materials to Project site in manufacturer's original, unopened packages and containers bearing manufacturer's name and label and the following information:
	1. Product name or title of material.
	2. Product description (generic classification or binder type).
	3. Manufacturer's stock number and date of manufacture.
	4. Contents by volume, for pigment and vehicle constituents.
	5. Thinning instructions.
	6. Application instructions.
	7. Color name and number.

	B. Store materials not in use in tightly covered containers in a well-ventilated area at a minimum ambient temperature of 45 deg F.  Maintain storage containers in a clean condition, free of foreign materials and residue.
	1. Protect from freezing.  Keep storage area neat and orderly.  Remove oily rags and waste daily.


	1.7 PROJECT CONDITIONS
	A. Apply waterborne paints only when temperatures of surfaces to be painted and surrounding air are between 50 and 90 deg F.
	B. Do not apply paint in snow, rain, fog, or mist; or when relative humidity exceeds 85 percent; or at temperatures less than 5 deg F above the dew point; or to damp or wet surfaces.

	1.8 EXTRA MATERIALS
	A. Provide extra paint applied to surfaces.  Deliver extra materials to Owner.


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Products:  Subject to compliance with requirements, provide one of the products listed.
	B. Manufacturers' Names:  Shortened versions (shown in parentheses) of the following manufacturers' names are used in other Part 2 articles:
	1. Benjamin Moore & Co. (Benjamin Moore).
	2. PPG Industries, Inc. (Pittsburgh Paints).
	3. Sherwin-Williams Co. (Sherwin-Williams).


	2.2 PAINT MATERIALS, GENERAL
	A. Material Compatibility:  Provide block fillers, primers, and finish-coat materials that are compatible with one another and with the substrates indicated under conditions of service and application, as demonstrated by manufacturer based on testing ...
	B. Material Quality:  Provide manufacturer's best-quality paint material of the various coating types specified that are factory formulated and recommended by manufacturer for application indicated.  Paint-material containers not displaying manufactur...
	1. Proprietary Names:  Use of manufacturer's proprietary product names to designate colors or materials is not intended to imply that products named are required to be used to the exclusion of equivalent products of other manufacturers.  Furnish manuf...

	C. Exterior Galvanized Metal Primer:  Factory-formulated galvanized metal primer for exterior application.
	1. Benjamin Moore; Moore's IMC Acrylic Metal Primer No. M04:  Applied at a dry film thickness of not less than 2.0 mils.
	2. Pittsburgh Paints; 90-709 Pitt-Tech One Pack Interior/Exterior Primer/Finish DTM Industrial Enamel:  Applied at a dry film thickness of not less than 3.0 mils.
	3. Sherwin-Williams; primer not required over this substrate.
	4. Sherwin-Williams; Galvite HS Paint B50WZ3:  Applied at a dry film thickness of not less than 2.0 mils.


	2.3 INTERIOR PRIMERS
	A. Interior Gypsum Board Primer:  Factory-formulated latex-based primer for interior application.
	1. Benjamin Moore; Moorcraft Super Spec Latex Enamel Undercoater & Primer Sealer No. 253:  Applied at a dry film thickness of not less than 1.2 mils.
	2. Pittsburgh Paints; 6-2 SpeedHide Interior Quick-Drying Latex Sealer:  Applied at a dry film thickness of not less than 1.0 mil.
	3. Sherwin-Williams; PrepRite 200 Latex Wall Primer B28W200 Series:  Applied at a dry film thickness of not less than 1.6 mils.

	B. Interior Wood Primer for Acrylic-Enamel and Semigloss Alkyd-Enamel Finishes:  Factory-formulated alkyd- or acrylic-latex-based interior wood primer.
	1. Benjamin Moore; Moorcraft Super Spec Alkyd Enamel Underbody and Primer Sealer No. 245:  Applied at a dry film thickness of not less than 1.5 mils.
	2. Pittsburgh Paints; 6-855 SpeedHide Latex Enamel Undercoater:  Applied at a dry film thickness of not less than 1.0 mil.
	3. Sherwin-Williams; PrepRite Wall and Wood Primer B49W200 Series:  Applied at a dry film thickness of not less than 1.6 mils.
	4. Sherwin-Williams; PrepRite Classic Interior Primer B28W101 Series:  Applied at a dry film thickness of not less than 1.6 mils.


	2.4 EXTERIOR FINISH COATS
	A. Exterior Semigloss Acrylic Enamel:  Factory-formulated semigloss waterborne acrylic-latex enamel for exterior application.
	1. Benjamin Moore; Moorcraft Super Spec Latex House & Trim Paint No. 170:  Applied at a dry film thickness of not less than 1.1 mils.
	2. Pittsburgh Paints; 6-900 Series SpeedHide Exterior House & Trim Semi-Gloss Acrylic Latex Paint:  Applied at a dry film thickness of not less than 1.5 mils.
	3. Sherwin-Williams; A-100 Latex Gloss A8 Series:  Applied at a dry film thickness of not less than 1.3 mils.

	B. Exterior Full-Gloss Acrylic Enamel for Ferrous and Other Metals:  Factory-formulated full-gloss waterborne acrylic-latex enamel for exterior application.
	1. Benjamin Moore; Moore's IMC Acrylic Gloss Enamel M28:  Applied at a dry film thickness of not less than 2.0 mils.
	2. Pittsburgh Paints; 90-300 Series Pitt-Tech One Pack Interior/Exterior High Performance Waterborne High Gloss DTM Industrial Enamels:  Applied at a dry film thickness of not less than 3.0 mils.
	3. Sherwin-Williams; DTM Acrylic Coating Gloss (Waterborne) B66W100 Series:  Applied at a dry film thickness of not less than 2.4 mils.


	2.5 INTERIOR FINISH COATS
	A. Interior Flat Acrylic Paint:  Factory-formulated flat acrylic-emulsion latex paint for interior application.
	1. Benjamin Moore; Moorecraft Super Spec Latex Flat No. 275:  Applied at a dry film thickness of not less than 1.2 mils.
	2. Pittsburgh Paints; 6-70 Line SpeedHide Interior Wall Flat-Latex Paint:  Applied at a dry film thickness of not less than 1.0 mil.
	3. Sherwin-Williams; ProMar 200 Interior Latex Flat Wall Paint B30W200 Series:  Applied at a dry film thickness of not less than 1.4 mils.

	B. Interior Low-Luster Acrylic Enamel: Factory-formulated eggshell acrylic-latex interior enamel.
	1. Benjamin Moore; Moorcraft Super Spec Latex Eggshell Enamel No. 274:  Applied at a dry film thickness of not less than 1.3 mils.
	2. Pittsburgh Paints; 6-400 Series SpeedHide Eggshell Acrylic Latex Enamel:  Applied at a dry film thickness of not less than 1.25 mils.
	3. Sherwin-Williams; ProMar 200 Interior Latex Egg-Shell Enamel B20W200 Series:  Applied at a dry film thickness of not less than 1.6 mils.


	2.6 EXAMINATION
	A. Examine substrates, areas, and conditions, with Applicator present, for compliance with requirements for paint application.  Comply with procedures specified in PDCA P4.
	1. Proceed with paint application only after unsatisfactory conditions have been corrected and surfaces receiving paint are thoroughly dry.
	2. Start of painting will be construed as Applicator's acceptance of surfaces and conditions within a particular area.

	B. Coordination of Work:  Review other Sections in which primers are provided to ensure compatibility of the total system for various substrates.  On request, furnish information on characteristics of finish materials to ensure use of compatible primers.
	1. Notify Architect about anticipated problems when using the materials specified over substrates primed by others.


	2.7 PREPARATION
	A. General:  Remove hardware and hardware accessories, plates, machined surfaces, lighting fixtures, and similar items already installed that are not to be painted.  If removal is impractical or impossible because of size or weight of the item, provid...
	1. After completing painting operations in each space or area, reinstall items removed using workers skilled in the trades involved.

	B. Cleaning:  Before applying paint or other surface treatments, clean substrates of substances that could impair bond of the various coatings.  Remove oil and grease before cleaning.
	1. Schedule cleaning and painting so dust and other contaminants from the cleaning process will not fall on wet, newly painted surfaces.

	C. Surface Preparation:  Clean and prepare surfaces to be painted according to manufacturer's written instructions for each particular substrate condition and as specified.
	1. Provide barrier coats over incompatible primers or remove and reprime.
	2. Cementitious Materials:  Prepare concrete, concrete unit masonry, cement plaster, and mineral-fiber-reinforced cement panel surfaces to be painted.  Remove efflorescence, chalk, dust, dirt, grease, oils, and release agents.  Roughen as required to ...
	a. Use abrasive blast-cleaning methods if recommended by paint manufacturer.
	b. Determine alkalinity and moisture content of surfaces by performing appropriate tests.  If surfaces are sufficiently alkaline to cause the finish paint to blister and burn, correct this condition before application.  Do not paint surfaces if moistu...
	c. Clean concrete floors to be painted with a 5 percent solution of muriatic acid or other etching cleaner.  Flush the floor with clean water to remove acid, neutralize with ammonia, rinse, allow to dry, and vacuum before painting.

	3. Ferrous Metals:  Clean ungalvanized ferrous-metal surfaces that have not been shop coated; remove oil, grease, dirt, loose mill scale, and other foreign substances.  Use solvent or mechanical cleaning methods that comply with SSPC's recommendations.
	a. Blast steel surfaces clean as recommended by paint system manufacturer and according to SSPC-SP 6/NACE No. 3.
	b. Treat bare and sandblasted or pickled clean metal with a metal treatment wash coat before priming.
	c. Touch up bare areas and shop-applied prime coats that have been damaged.  Wire-brush, clean with solvents recommended by paint manufacturer, and touch up with same primer as the shop coat.

	4. Galvanized Surfaces:  Clean galvanized surfaces with nonpetroleum-based solvents so surface is free of oil and surface contaminants.  Remove pretreatment from galvanized sheet metal fabricated from coil stock by mechanical methods.

	D. Material Preparation:  Mix and prepare paint materials according to manufacturer's written instructions.
	1. Maintain containers used in mixing and applying paint in a clean condition, free of foreign materials and residue.
	2. Stir material before application to produce a mixture of uniform density.  Stir as required during application.  Do not stir surface film into material.  If necessary, remove surface film and strain material before using.
	3. Use only thinners approved by paint manufacturer and only within recommended limits.

	E. Tinting:  Tint each undercoat a lighter shade to simplify identification of each coat when multiple coats of same material are applied.  Tint undercoats to match the color of the finish coat, but provide sufficient differences in shade of undercoat...

	2.8 APPLICATION
	A. General:  Apply paint according to manufacturer's written instructions.  Use applicators and techniques best suited for substrate and type of material being applied.
	1. Paint colors, surface treatments, and finishes are indicated in the paint schedules.
	2. Do not paint over dirt, rust, scale, grease, moisture, scuffed surfaces, or conditions detrimental to formation of a durable paint film.
	3. Provide finish coats that are compatible with primers used.
	4. The term "exposed surfaces" includes areas visible when permanent or built-in fixtures, grilles, convector covers, covers for finned-tube radiation, and similar components are in place.  Extend coatings in these areas, as required, to maintain syst...
	5. Paint surfaces behind movable equipment and furniture the same as similar exposed surfaces.  Before final installation of equipment, paint surfaces behind permanently fixed equipment or furniture with prime coat only.
	6. Paint interior surfaces of ducts with a flat, nonspecular black paint where visible through registers or grilles.
	7. Paint back sides of access panels and removable or hinged covers to match exposed surfaces.
	8. Finish exterior doors on tops, bottoms, and side edges the same as exterior faces.
	9. Finish interior of wall and base cabinets and similar field-finished casework to match exterior.
	10. Sand lightly between each succeeding enamel or varnish coat.

	B. Scheduling Painting:  Apply first coat to surfaces that have been cleaned, pretreated, or otherwise prepared for painting as soon as practicable after preparation and before subsequent surface deterioration.
	1. The number of coats and film thickness required are the same regardless of application method.  Do not apply succeeding coats until previous coat has cured as recommended by manufacturer.  If sanding is required to produce a smooth, even surface ac...
	2. Omit primer over metal surfaces that have been shop primed and touchup painted.
	3. If undercoats, stains, or other conditions show through final coat of paint, apply additional coats until paint film is of uniform finish, color, and appearance.  Give special attention to ensure that edges, corners, crevices, welds, and exposed fa...
	4. Allow sufficient time between successive coats to permit proper drying.  Do not recoat surfaces until paint has dried to where it feels firm, and does not deform or feel sticky under moderate thumb pressure, and until application of another coat of...

	C. Application Procedures:  Apply paints and coatings by brush, roller, spray, or other applicators according to manufacturer's written instructions.
	1. Brushes:  Use brushes best suited for type of material applied.  Use brush of appropriate size for surface or item being painted.
	2. Rollers:  Use rollers of carpet, velvet-back, or high-pile sheep's wool as recommended by manufacturer for material and texture required.
	3. Spray Equipment:  Use airless spray equipment with orifice size as recommended by manufacturer for material and texture required.

	D. Minimum Coating Thickness:  Apply paint materials no thinner than manufacturer's recommended spreading rate to achieve dry film thickness indicated.  Provide total dry film thickness of the entire system as recommended by manufacturer.
	E. Mechanical and Electrical Work:  Painting of mechanical and electrical work is limited to items exposed in equipment rooms and occupied spaces.
	F. Prime Coats:  Before applying finish coats, apply a prime coat, as recommended by manufacturer, to material that is required to be painted or finished and that has not been prime coated by others.  Recoat primed and sealed surfaces where evidence o...
	G. Pigmented (Opaque) Finishes:  Completely cover surfaces as necessary to provide a smooth, opaque surface of uniform finish, color, appearance, and coverage.  Cloudiness, spotting, holidays, laps, brush marks, runs, sags, ropiness, or other surface ...
	H. Completed Work:  Match approved samples for color, texture, and coverage.  Remove, refinish, or repaint work not complying with requirements.

	2.9 CLEANING
	A. Cleanup:  At the end of each workday, remove empty cans, rags, rubbish, and other discarded paint materials from Project site.
	1. After completing painting, clean glass and paint-spattered surfaces.  Remove spattered paint by washing and scraping without scratching or damaging adjacent finished surfaces.


	2.10 PROTECTION
	A. Protect work of other trades, whether being painted or not, against damage from painting.  Correct damage by cleaning, repairing or replacing, and repainting, as approved by Architect.
	B. Provide "Wet Paint" signs to protect newly painted finishes.  After completing painting operations, remove temporary protective wrappings provided by others to protect their work.
	1. After work of other trades is complete, touch up and restore damaged or defaced painted surfaces.  Comply with procedures specified in PDCA P1.


	2.11 EXTERIOR PAINT SCHEDULE
	A. Concrete Unit Masonry:  Provide the following finish systems over exterior concrete unit masonry:
	1. Semigloss Acrylic-Enamel Finish:  Two finish coats over a block filler.
	a. Block Filler:  Concrete unit masonry block filler.
	b. Finish Coats:  Exterior semigloss acrylic enamel.


	B. Ferrous Metal:  Provide the following finish systems over exterior ferrous metal.  Primer is not required on shop-primed items.
	1. Full-Gloss Alkyd-Enamel Finish:  Two finish coats over a rust-inhibitive primer.
	a. Primer:  Exterior ferrous-metal primer.
	b. Finish Coats:  Exterior full-gloss alkyd enamel.





	237423 - DIRECT-FIRED MAKE-UP AIR UNITS
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 1 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes direct-fired make-up air units (MAU).

	1.3 SUBMITTALS
	A. Product Data:  Include rated capacities, furnished specialties, and accessories.
	B. Shop Drawings:  Detail equipment assemblies and indicate dimensions, weights, loads, required clearances, method of field assembly, components, and location and size of each field connection.
	1. Mounting Details: Detail fabrication including anchorages and attachments to structure and to supported equipment.
	2. Wiring Diagrams: Power, signal, and control wiring.

	C. Startup service reports.
	D. Operation and Maintenance Data:  For direct-fired make-up air units to include in emergency, operation, and maintenance manuals.

	1.4 QUALITY ASSURANCE
	A. Product Options:  Drawings indicate size, profiles, and dimensional requirements of direct-fired make-up air units and are based on the specific system indicated.  Refer to Division 1 Section "Product Requirements."
	B. Source Limitations: Obtain unit with integral heating and cooling, with all appurtenant components and accessories from a single manufacturer.
	C. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for intended use.
	D. Comply with the International Fuel Gas Code, and NFPA 70.
	E. Entire unit shall be ETL Certified per ANSI Z83.4 or Z83.18 and bear on ETL mark.

	1.5 EXTRA MATERIALS
	A. Furnish extra materials described below that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.
	1. Filters:  One set for each unit.
	2. Fan Belts:  One set for each belt-driven unit.



	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. Absolut Aire.
	2. Engineered Air.
	3. Greenheck Fan Corporation.


	2.2 PACKAGED UNITS
	A. Factory-assembled, prewired, self-contained unit consisting of cabinet, outdoor air intake weather hood, supply fan, controls, filters, packaged dx cooling, and direct-fired gas burner.  All components and accessories factory installed and tested, ...

	2.3 CABINET
	A. Cabinet: Double-wall 18 gauge galvanized-steel panels, formed to ensure rigidity and supported by galvanized-steel channels or structural channel supports with lifting lugs.   All sections shall be insulated, and be provided with 24-gauge solid gal...
	B. Access Panels: Piano hinged for furnace, cooling section, filters, damper, access sections, control panels and fan motor assemblies.
	C. Internal Insulation: Fibrous-glass duct lining, comply with ASTM C 1071, Type II;
	1. Thickness:  1-inch.
	2. Insulation Adhesive:  Comply with ASTM C 916, Type I.
	3. Mechanical Fasteners:  Galvanized steel suitable for adhesive attachment, mechanical attachment, or welding attachment to casing without damaging liner when applied as recommended by manufacturer and without causing air leakage.
	4. Locations: Fan sections, heat sections.

	D. Finish: Heat-resistant, polyester based powder resin, or air dry industrial enamel, all sections and accessories.
	E. Discharge: See plans and HVAC Equipment Schedules.

	2.4 SUPPLY-AIR FAN
	A. Fan Type:  Centrifugal, rated according to AMCA 210; statically and dynamically balanced, galvanized steel; mounted on solid-steel shaft with heavy-duty, pillow-block bearings rated for L50 or 200,000 hours with external grease fittings.
	B. Motor:  Premium efficiency, totally enclosed.
	C. Drive:  V-belt drive with matching fan pulley and adjustable motor sheaves and belt assembly.  Direct drive arrangement acceptable when specified (See HVAC Equipment Schedules on the Plans).
	D. Variable Frequency Drive: When specified (See HVAC Equipment Schedules on the Plans).
	E. Mounting:  Fan wheel, motor, and drives shall be mounted in fan casing with neoprene isolators.

	2.5 AIR FILTERS
	A. Comply with NFPA 90A.  See Plans for filter type and sections at each unit.
	B. Disposable Panel Filters:  2-inch thick, factory-fabricated, pleated-panel-type Merv-13, disposable air filters with holding frames.
	1. Media:  Interlaced non-woven and synthetic fibric media.
	2. Frame:  Galvanized steel.


	2.6 OUTDOOR-AIR INTAKE HOOD
	A. Type: Manufacturer’s standard louvered hood, with materials to match cabinet, designed to   inhibit wind-driven rain and snow from entering unit.
	B. Aluminum Mesh: Manufacturer’s mesh, to comply with ASHRAE 62.1.

	2.7 ROOF CURBS
	A. Roof Curbs: Galvanized steel with corrosion-protection coating, watertight gaskets, and factory-installed wood nailer; with a height of 18-inches minimum, complying with NRCA standards.  Roof curbs shall be 12-inches minimum height for units instal...
	1. Curb Insulation and Adhesive: Comply with NFPA 90A or NFPA 90B.
	a. Materials: ASTM C 1071, Type I or Type II.
	b. Thickness: 1-1/2 inches.



	2.8 DIRECT-FIRED GAS FURNACE
	A. Description:  Factory assembled, piped, and wired; and complying with ANSI Z83.4, "Direct Gas-Fired Make-Up Air Heaters"; ANSI Z83.18, "Direct Gas-Fired Industrial Air Heaters"; and the "International Fuel Gas Code."
	B. Controls: Electronic, modulation burner control.
	C. Burners:  Aluminum or cast-iron burner with stainless-steel mixing plates.
	1. Control Valve:  Electronic modulating with minimum turndown ratio of 30:1.
	2. Fuel: Liquified Petroleum (LP) gas.
	3. Pilot: Electrically ignited by hot-surface ceramic igniter.

	D. Safety Controls:
	1. Gas Manifold:  Safety switches and controls to comply with ANSI standards and FM Global requirements.
	2. Purge-Period Timer:  Automatically delays burner ignition and bypasses low-limit control.
	3. Airflow Proving Switch:  Dual pressure switch senses correct airflow before energizing pilot and requires airflow to be maintained within minimum and maximum pressure settings across burner.
	4. Manual-Reset, High-Limit Control Device:  Stops burner and closes main gas valve if high-limit temperature is exceeded.
	5. Manual-reset, low-limit control device:  Stops fan and burner, closes gas valve if low-limit temperature is reached.
	6. Gas Train:  Redundant, automatic main gas valves, electric pilot valve, electronic-modulating temperature control valve, main and pilot gas regulators, main and pilot manual shutoff valves, main and pilot pressure taps, and high-low gas pressure sw...
	7. Safety Lockout Switch:  Locks out ignition sequence if burner fails to light after three tries.  Controls are reset manually by turning the unit off and on.
	8. Control Transformer:  Integrally mounted 24-V ac.


	2.9 COOLING
	A. Packaged DX: Unit shall be equipped with a packaged dx cooling system to include hermetic scroll compressor(s) mounted on vibration isolators, evaporator and condenser coils, condenser fans and all appurtenant controls.  Packaged dx cooling system ...
	B. Unit to include compressor crankcase heater, liquid-line filter drier, moisture-indicating glass, hot gas bypass, thermal expansion valve, refrigerant low pressure switch (auto reset) and high pressure switch (manual reset), service/charging valves...
	C. Comply with requirements in ASHRAE 15, "Safety Standard for Refrigeration Systems."
	D. Refrigerant Charge: Factory charged with refrigerant and filled with oil.

	2.10 CONTROLS
	A. Factory-wired, fuse-protected control transformer, connection for power supply and field-wired unit to remote control panel.
	B. Unit control center shall include an integral exhaust fan starter.  Starter shall be factory-mounted and wired for an electrical interlock between the supply fan and exhaust fan.  Different means for electrical interlock shall be acceptable when sp...
	C. Control Panel:  Surface-mounted remote panel, Nema 4X, with engraved plastic cover, and the following lights and switches:
	1. Summer-Off-Winter-Auto switch.
	2. Supply-fan operation indicating light.
	3. Exhaust-fan operation indicating light.
	4. Heating operation indicating light.
	5. Cooling operation indicating light.
	6. Dirty-filter indicating light operated by unit-mounted differential pressure switch.
	7. Safety-lockout, flame failure (general alarm) indicating light.
	8. Room override thermostat.

	D. Control Devices:
	1. Adjustable discharge air temperature controls unit mounted, with adjustable room override thermostat, located in the conditioned space.

	E. Fan Control:  The fan is intended to operate continuously 24 hours/day, 365 days/year, to provide the required air ventilation rates (1 cfm per square foot minimum) per the Ohio Mechanical Code.   The make-up air unit shall be interlocked to operat...
	F. CAPACITIES, CHARACTERISTICS, AND ADDITIONAL ACCESSORIES
	1. See “Mechanical Equipment Schedule” on the Plans.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates, areas, and conditions, with Installer present, for compliance with requirements for installation tolerances and other conditions affecting installation of direct-fired make-up air units.
	B. Examine roughing-in for piping, ducts, and electrical systems to verify actual locations of connections before equipment installation.
	C. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 INSTALLATION
	A. Install gas-fired units according to the "International Fuel Gas Code."
	B. Where indicated on the plans; Install makeup air units on cast-in-place concrete equipment bases. Comply with requirements for equipment bases and foundations specified in Section 033000 "Cast-in-Place Concrete”, and as detailed on the plans.
	C. Roof Curb: Install on roof structure or concrete base, level and secure, according to NRCA's "Low-Slope Membrane Roofing Construction Details Manual," Illustration "Raised Curb Detail for Rooftop Air Handling Units and Ducts".   Install units on cu...
	D. Install controls and equipment shipped by manufacturer for field installation with direct-fired make-up air units.

	3.3 CONNECTIONS
	A. Piping Connections: Drawings indicate general arrangement of piping, fittings, and specialties.  Install piping adjacent to machine to allow service and maintenance.
	1. Gas Piping:  Comply with requirements in Division 23 Section "Liquified-Petroleum Gas Piping."  Connect gas piping with shutoff valve and union and with sufficient clearance for burner removal and service.  Provide AGA-approved flexible connectors ...
	2. Drain: Provide condensate traps and accessories on piping connections to condensate drain pans.  Piping to be schedule-40 pvc, extended to acceptable discharge point.  Where installing piping adjacent to heating and ventilating units, allow space f...

	B. Duct Connections:  Duct installation requirements are specified in Division 23 Section "Metal Ducts."  Drawings indicate the general arrangement of ducts.  Connect supply and outside air ducts to direct-fired make-up air units with flexible duct co...
	C. Ground equipment according to Division 26 Section "Grounding and Bonding."
	D. Provide control wiring between unit panel and remote control panel, according to Division 26 Section "Conductors and Cables."

	3.4 STARTUP SERVICE
	A. Engage a factory-authorized service representative to perform startup service.  Complete installation and startup checks according to manufacturer's written instructions and perform the following:
	1. Inspect for visible damage and integrity for all sections.
	2. Verify that controls are connected and operable.
	3. Verify that filters are installed.
	4. Purge gas line.
	5. Verify bearing lubrication.
	6. Inspect fan-wheel rotation for movement in correct direction without vibration and binding.
	7. Adjust fan belts to proper alignment and tension.
	8. Start unit according to manufacturer's written instructions.
	9. Complete startup sheets and attach copy with Contractor's startup report.
	10. Inspect and record performance of interlocks and protective devices; verify sequences.
	11. Operate unit for run-in period recommended by manufacturer.
	12. Perform all operations for both minimum and maximum firing and adjust burner for peak efficiency.  Measure gas pressure on manifold.  Measure combustion-air temperature at inlet to combustion chamber.  Measure supply-air temperature and volume whe...
	13. Start refrigeration system when outdoor-air temperature is within normal operating limits and measure and record the following:
	a. Cooling coil leaving-air, dry- and wet-bulb temperatures.
	b. Cooling coil entering-air, dry- and wet-bulb temperatures.
	c. Condenser coil entering-air dry-bulb temperature.
	d. Condenser coil leaving-air dry-bulb temperature.

	14. Simulate maximum cooling demand and inspect the following:
	a. Compressor refrigerant suction and hot-gas pressures.
	b. Short-circuiting of air through outside coil or from outside coil to outdoor-air intake.

	15. Calibrate thermostats.
	16. Adjust and inspect high-temperature limits.
	17. Inspect dampers, if any, for proper stroke and interlock with return-air dampers.
	18. Inspect controls for correct sequencing of heating and normal and emergency shutdown.
	19. Measure and record airflow.
	20. Verify operation of remote panel, including pilot-operation and failure modes.  Inspect high-limit heat and all alarms.
	21. After startup and performance testing, change filters, verify bearing lubrication, and adjust belt tension.

	B. Remove and replace malfunctioning components that do not pass tests and inspections and retest as specified above.
	C. Prepare written report of the results of startup services.

	3.5 ADJUSTING
	A. Adjust initial temperature set points.  Set field-adjustable switches and circuit-breaker trip ranges as indicated.
	B. Working Adjustments:  When requested within 12 months of date of Substantial Completion, provide on-site assistance in adjusting system to suit actual occupied conditions.  Provide up to two visits to Project.

	3.6 DEMONSTRATION
	A. Engage a factory-authorized service representative to train Owner's maintenance personnel to adjust, operate, and maintain direct-fired make-up air units.  Refer to Division 1 Sections.
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	011100 - SUMMARY OF WORK 
	PART 1 -  GENERAL
	1.1 LOCATION OF THE PROJECT
	A. The project is located at the Painesville Purification Plant, 9565 Headlands Rd., Mentor, Ohio 44060.

	1.2 PROJECT DESCRIPTION
	A. The Base Bid is for a new Chlorine Building.  The work includes the Building Shell = Piles, Foundation, Walls, Roof, Door, & Overhead Door.
	B. Also included in the bid forms are several Alternates:
	1. Alternate A1 is for Procurement and Delivery of the Make-up Air Unit (MAU).
	2. Alternates B1, B2, & B3 are for Procurement of Chemical Storage Tanks.  The tanks shall be purchased by the Contractor including delivery to the jobsite, offload and slide the tanks into position inside the building.  The Owner may award just Alter...
	Each Chemical Storage Tank shall be or require the following:
	a. FRP (in accordance with AWWA D120)
	b. Minimum capacity of 2,618 gallons.
	c. Rated for 1.2 specific gravity (spg)
	d. Flat bottom, vertical walls, and domed or flat top.
	e. Manufactured by Design Tanks, Belden Tank Technologies, or equal
	f. NSF 61 certified
	g. Bulk Tank Accessories shall include:
	1) 18” Manway (top).
	2) 6” Level sensor connection (top).
	3) 4” Vent (top center).
	4) 6” Overflow pipe turned downward and screened (side).
	5) 2” Valved drain w/cap (side).
	6) 2” Tank discharge (side).
	7) 2” Tank fill (top).
	8) Ladder. Heavy-duty OSHA fiberglass reinforced vinyl ester capable of a 300-lb load. The ladder shall be 18 inches wide between side rails, and rungs shall be spaced 12-inches on center. Rungs shall be non-slip and square.
	9) Tie down system meeting seismic zone 4 requirements per IBC 2021 code. The tie down system shall be other than stainless steel and shall be resistant to the chemicals stored.




	1.3 SPECIFICATIONS
	A. In general, these Specifications describe the work to be performed by the various trades, other than work specifically excluded.  It shall be the responsibility of the Contractor and Subcontractors to perform all work incidental to their trade, whe...
	B. It is advised that the Contractor and all Subcontractors familiarize themselves with the contents of the complete Specifications, particularly for the trades preceding, following, related or adjacent to their work.

	1.4 DRAWING SCHEDULE
	A. The work to be done under this Contract is shown on the Drawings included with the bid documents.
	1. Cover Sheet      G-01
	2. Legends and Abbreviations    G-02
	3. Site Plan      C-01
	4. Foundation Plan     S-01
	5. Roof Plan (structural)     S-02
	6. Floor Plan      A-01
	7. Elevations      A-02
	8. Sections, Details and Schedules    A-03
	9. Wall Sections      A-04
	10. Mechanical Plans and Schedules    M-01
	11. General Notes      SD-01
	12. General Notes      SD-02
	13. General Notes      SD-03
	14. Sections and Typical Details    SD-04
	15. Sections and Typical Details    SD-05
	16. Sections and Typical Details    SD-06
	17. Sections and Typical Details    SD-07




	011419 - USE OF SITE
	PART 1 -  GENERAL
	1.1 GENERAL
	A. The Contractor will be allowed the use of as much of the site designated for the improvements as is necessary for their operation.

	1.2 USE OF STREETS
	A. During the progress of the work, the Contractor shall make ample provisions for both vehicle and pedestrian traffic on any public street and shall indemnify and save harmless the Owner from any expense whatsoever due to their operations over said s...
	B. In the event of the Contractor's failure to comply with these provisions, the Owner may cause the same to be done, and may deduct the cost of such work from any monies due the Contractor under this Agreement, but the performance of such work by the...
	C. The Contractor shall repair at no cost to the Owner, all existing roads, parking areas, grassed areas that are damaged due to the execution of his work.  The Contractor shall remove daily all mud, soil and debris that may be tracked onto existing s...
	1.3 RIGHTS-OF-WAY
	A. Whenever it is required to perform work within the limits of public or private property or in rights-of-way, such work shall be done in conformity with all agreements between the Owner and the owners of such.  Care shall be taken to avoid injury to...
	B. The Contractor shall not (except after consent from the proper parties) enter or occupy with men, tools or equipment, any land outside the rights-of-way or property of the Owner.
	C. When the Contractor performs construction within 10 ft. of a right-of-way or easement line, he shall place tall stakes properly identified at points of change in width or direction of the right-of-way or easement line and at points along the line s...

	1.4 PROTECTING EXISTING BUILDINGS, STRUCTURES AND ROADWAYS
	A. The Contractor shall, at his own expense, shore up and protect any buildings, roadways, utilities or other public or private structures which may be encountered or endangered in the prosecution of the work, and that may not be otherwise provided fo...

	1.5 SITE FACILITIES
	1.6 RESTORATION
	A. The Contractor shall restore all areas per the plans and specifications and if not specified, at least to the condition existing prior to the start of work.



	011423 - ADDITIONAL WORK, OVERTIME
	PART 1 -  GENERAL
	1.1 NIGHT, SUNDAY AND HOLIDAY WORK
	A. No work will be permitted at night, Sunday or legal holidays except as noted on the plans or in the case of emergency and then only upon written authorization of the Engineer. Where no emergency exists, but the Contractor feels it advantageous to w...



	012513 - PRODUCT SUBSTITUTION PROCEDURES
	PART 1 -  GENERAL
	1.1 MATERIALS AND EQUIPMENT
	A. In the specifications and on the Engineer's drawings, are specified and shown certain pieces of equipment and materials deemed most suitable for the service anticipated.  This is not done to eliminate other equipment and materials equally as good a...
	B. Each major item of equipment shall be inspected by a manufacturer's representative during installation and upon completion of the work.  The Contractor shall supply the Engineer with a certificate of such inspection.



	013119 - PROJECT MEETINGS
	PART 1 -  GENERAL
	1.1 PRECONSTRUCTION MEETING
	A. Prior to the Contractor beginning any work on the project, the Owner will schedule and hold a preconstruction meeting to discuss all aspects of the contract work.
	B. The Contractor shall be present and be prepared to comment in detail on all aspects of their work.
	C. The Contractor shall bring to the preconstruction meeting a proposed construction progress schedule, erosion control plan, quality control program, concrete mix designs, asphalt mix designs (JMF), etc.  Approval of each by the Engineer is required ...
	D. Included in the construction progress schedule shall be an implementation sequence of the proposed erosion control efforts required by the contract.

	1.2 PROGRESS MEETINGS
	A. Monthly progress meetings will be held at a location to be determined by the Owner on a regularly scheduled day mutually convenient to the Owner, Contractor, and Engineer.
	B. The Contractor shall provide an updated construction progress schedule and be prepared to comment in detail on all aspects of his work.



	013216 - CONSTRUCTION PROGRESS SCHEDULE
	PART 1 -  GENERAL
	1.1 PROGRESS SCHEDULE
	A. Immediately after signing the Contract, the General Construction Contractor shall prepare a graphic progress schedule, indicating the work to be executed during each month and the rate of expected progress to secure completion on the agreed-upon co...
	B. Should the rate of progress fall materially behind the scheduled rate of progress, and unless the delay is authorized by the Engineer, each offending Contractor shall furnish additional labor, work overtime, or take other necessary means required f...



	013223 - SURVEY AND LAYOUT DATA
	PART 1 -  GENERAL
	1.1 STAKING
	A. The Contractor shall hire a surveyor licensed in the state the work is to be installed to provide all reference points not already established and staking.  The Contractor shall protect and preserve the established staking and reference points as l...

	1.2 LAYOUT OF WORK
	A. The Contractor shall lay out his work and be responsible for correct locations, elevations and dimensions of all work executed by him under this Contract.  The Contractor must exercise proper precautions to verify the figures shown on the Drawings ...



	013236 - VIDEO MONITORING AND DOCUMENTATION
	PART 1 -  GENERAL
	1.1 SCOPE
	A. Provide all labor, materials, equipment, and services, and perform all operations necessary to furnish to the Owner a complete color audio-video record of the surface features within the proposed construction zone of influence.  The Contractor shal...
	B. Video monitoring shall include documentation of the conditions within the buildings.

	1.2 QUALIFICATIONS
	A. The video documentation shall be done by a responsible commercial firm known to be skilled and regularly engaged in the business of pre-construction color audio-video documentation. The firm shall furnish such information as the Owner deems necessa...

	1.3 PRODUCTS
	A. The color audio-video recording delivered to the Owner shall be digital format such as DVD or thumb drive.



	013319 - FIELD TEST REPORTING
	1.1 SUMMARY
	A. This Section includes, but is not limited to, services performed by an independent testing laboratory.  Laboratory services covered under this section are for testing materials used for field constructed elements of the work.  Performance testing o...
	B. All testing performed under this item shall be for the protection and benefit of the Owner and shall not be construed by the Contractor as a comprehensive quality control program intended to protect the Contractor, his subcontractors, or his suppli...
	C. Inspections, tests, and related actions specified in this section and elsewhere in the contract documents are not intended to limit the Contractor’s own quality control procedures and testing, which facilitate overall compliance with requirements o...
	D. The Contractor is required to cooperate with the (independent) testing laboratories performing required inspections, test, and similar services and the Engineer or his representative.
	E. Materials and installed work may require testing or retesting at any time during progress of work.  Retesting of rejected materials or installed work shall be done at Contractor’s expense.

	1.2 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General Supplementary Conditions and Division 1 Specifications sections, apply to work of this section.
	B. The Contract Documents may include testing requirements furnished under other Sections.  Work elements which may include other testing requirements are:
	1. Water distribution systems.
	2. Storm sewer systems.
	3. Sanitary sewer systems.
	4. Water tightness of tanks.
	6. Air balancing.
	7. Electrical systems tested and certified by the Electrical Contractor.
	1.3 SELECTION AND PAYMENT
	A. The Contractor will employ an independent testing laboratory to perform specified testing.  Payment shall be incidental to the related work bid item.  The laboratory shall be mutually agreed upon by the Owner, Engineer, and Contractor.
	B. Employment of testing laboratory in no way relieves the Contractor of the obligation to perform work in accordance with requirements of the contract documents.
	C. The testing laboratory and their personnel shall be under the direction of the Engineer’s on-site representative, regardless of who employs their services.
	1.4 REFERENCES
	A. AASHTO T-19, Standard Method of Test for Unit Weight and Voids in Aggregate.
	B. AASHTO T-37, Standard Method of Test for Sieve Analysis of mineral Filler for Road and Paving Materials.
	C. AASHTO T-230, Standard Method of Test for Determining Degree of Pavement Compaction of Bituminous Aggregate Mixtures.
	D. ASTM C-29, Standard Method of Test for Unit Weight and Voids in Aggregate.
	E. ASTM C-31, Standard Practice for Making and Curing Concrete Test Specimens in the Field.
	F. ASTM C-33, Standard Specification for Concrete Aggregates.
	G. ASTM C-39, Standard Test Method for Compressive Strength of Cylindrical Concrete Specimens.
	H. ASTM C-40, Test Method for Organic Impurities in Fine Aggregates for Concrete.
	I. ASTM C-42, Standard Test Methods for Obtaining and Testing Drilled Cored and Sawed Beams of Concrete.
	J. ASTM C-88, Standard Test Method for Soundness of Aggregate by use of Sodium Sulfate or Magnesium Sulfate.
	K. ASTM C-94, Standard Specification for Ready-Mixed Concrete.
	L. ASTM C-117, Standard Test Method for Materials Finer than 75-um (No. 200) Sieve in Mineral Aggregates by Washing.
	M. ASTM C-136, Standard Method for Sieve Analysis of Fine and Course Aggregate.
	N. ASTM C-142, Test Method for Clay Lumps and Friable Particles in Aggregate.
	O. ASTM C-143, Standard Test Method for Slump of Hydraulic Cement Concrete.
	P. ASTM C-172, Standard Practice for Sampling Freshly Mixed Concrete.
	Q. ASTM C-173, Standard Test Method for Air Content of Freshly Mixed Concrete by the Volumetric Method.
	R. ASTM C-231, Standard Test Method for Air Content of Freshly Mixed Concrete by the Pressure Method.
	S. ASTM C-535, Standard Test Method for Resistance to Degradation of Large-Size Course Aggregate by Abrasion and Impact in the Los Angeles Machine.
	T. ASTM C-1064, Standard Test Method for Temperature of Freshly Mixed Portland Cement Concrete.
	U. ASTM D-698, Standard Test Methods for Moisture-Density Relations of Soils and Soil-Aggregate Mixtures Using 5.5-lb. (2.49-kg) Rammer and 12-inc. (305-mm) Drop.
	V. ASTM D-2487, Standard Test Method for Classification of Soils for engineer purposes.
	W. ASTM D-2940, Standard Specification for Graded Aggregate Material for Bases or Subbases for Highways or Airports.
	X. ASTM D-4253, Standard Test Method for Maximum Index Density and Unit Weight of Soils Using a Vibratory Table.
	Y. ASTM D-4254, Standard Test Method for Minimum Index Density and Unit Weight of Soils and Calculation of Relative Density.
	Z. ASTM D-4832, Standard Test Method for Preparation and Testing of Controlled Low Strength Material (CLSM) Test Cylinders.
	AA. ODOT Supplement 1021, Method of Test for Determination of the Percent of Fractured Pieces in Gravel.
	AB. ODOT Supplement 1029, Method of Test for Determining the Percentage of Deleterious Materials in Course Aggregate.
	AC. ODOT Supplement 1036, Method of Test for Determination of Percent Air Voids in Compacted Dense Bituminous Paving Mixtures.
	AD. ODOT Supplement 1044, Mix Design Method for Bituminous Aggregate Base.
	a. All thermoplastic gravity sanitary sewer pipe shall be tested for allowable deflection.
	b. Deflection tests shall be performed before final acceptance and no sooner than thirty (30) days after installation of final backfill
	c. Maximum allowable pipe deflection shall be five (5) percent of the average inside diameter for the size and class of pipe specified.
	d. Acceptance testing shall be performed with a non-adjustable “go, no-go” mandrel with a minimum of eight (8) contact points. Adjustable mandrels for acceptance testing shall be used only with permission of the Engineer.
	e. The mandrel size shall be ninety-five (95) percent of the average inside diameter for the size and class of pipe specified.
	f. If the "go, no-go" mandrel will not pass through a section of pipe a deflectometer or adjustable mandrel may be used to determine the extent and/or severity of the non-acceptable area. A “go, no-go” mandrel shall be re-run through the pipe section ...
	g. The Contractor or subcontractor performing the test shall be experienced and qualified to perform deflection testing with the equipment and procedures utilized.  The contractor shall provide all labor, materials, tools and equipment necessary to cl...
	h. All sewer runs shall be cleaned prior to testing.
	i. The acceptance test shall be performed without mechanical pulling devices.
	j. All pipe failing the deflection test shall be exposed, repaired or replaced and retested at no additional cost to the Owner.
	2. Leakage Testing

	a. Drawings and general provisions of Contract, including General and Supplementary Conditions and Division-1 Specification sections, apply to work of this section.
	b. The Contractor shall perform sufficient tests to determine that the installation of all pipe materials have been as specified and that test results are in accordance with those required for approval of the installation.
	c. The Contractor shall furnish all pressure gauges, suitable pump or pumps, pipes, test heads, and any other apparatus and materials used for these tests.  These tests are to be considered as part of the work, and no additional compensation shall be ...
	d. The tests shall be conducted under the direction of the Engineer or an appointed agent. Any testing done without direction and supervision as specified shall not be considered as a proper means of approval.
	e. The Contractor may obtain water for testing as may be required by observing the rules and regulations enforced in the municipality in which the work is being done.
	f. In addition to requirements of these specifications, comply with manufacturer's instructions and recommendations for work.
	3. Infiltration and Exfiltration Testing
	a. All sewers shall be tested using an exfiltration test or, where specifically allowed in writing by the Engineer, an infiltration test.
	b. All sewers shall be tested.  No visible leakage in the sewers or manholes shall be permitted.
	c. Bulkheads shall be used to isolate the test sections as required to perform the work.  All service laterals, stubs and fittings shall be plugged or capped at the connection to the test section.
	d. Each manhole run shall be tested separately.
	4. Exfiltration Testing
	a. The test shall be performed first with a minimum head of water of three (3) feet above the top of the high end of the sewer or two (2) feet above the high end of the highest lateral in the section or sections to be tested, or three (3) feet above t...
	b. The exfiltration test shall be conducted between two manholes by sealing the downstream end of the test section and all inlet sewers at the upstream manhole with pipe stoppers.
	c. The average internal pressure in the system shall not exceed 11.6 feet of water or 5 psi and the maximum internal pipe pressure at the lowest end shall not exceed 23 feet of water or 10 psi.
	d. Water shall be added to the pipe section at a steady rate from the upstream manhole to allow air to escape from the sewer until the water is at the specified level above the crown of the pipe.  The water may stand in the pipe and manhole up to seve...
	e. The leakage rate shall be determined by measurement of the drop in water elevation measured in the upstream manhole and the loss of water calculated.  The test period shall be a minimum of sixty (60) minutes duration.  Use the following table to de...
	5. Infiltration Testing
	a. An infiltration test shall be conducted for all sections of sewer, only when the ground water level is two (2) feet or more above the elevation of the inside crown of pipe at the upstream limit of the section being tested.
	b. The use of well point pumps or other dewatering devices shall have been discontinued for 24 hours prior to testing to permit the groundwater table to return to a static condition.
	c. The leakage rate shall be measured by a weir, by determination of the time required to fill a container of known volume, or other measuring device approved by the Engineer in the lower end of the sewer section to be tested.
	d. The incoming sewer or sewers in the upper end of the test section shall be securely sealed.
	6. Allowable Leakage
	a. The maximum allowable leakage for either infiltration or exfiltration shall be fifty (50) gallons per inch of internal pipe diameter per mile per day.
	b. If actual leakage measured exceeds the limits specified, the Contractor must locate and repair or remove and replace the defective pipe sections to the satisfaction of the Engineer and retest the section accordingly at no additional cost to the Owner.
	c. All sanitary manholes shall be tested separately by using an exfiltration test (or infiltration test where groundwater conditions permit) to two (2) feet above the highest joint with no measurable leakage for a one hour test.

	7. Low Pressure Air Testing
	a. PVC sanitary sewers 54-inch diameter and less may be air tested as specified.  If the groundwater level is two (2) feet or more above the top of the pipe at the upstream end or if the air pressure required for the test is greater than 5 psig, the a...
	b. Each manhole run shall be tested separately, unless otherwise approved by the Engineer, as the construction progresses.  Backfill shall be brought to final grade before testing.  Testing shall be done prior to surface restoration, and preferably wi...
	c. Test equipment consists of valves and pressure gages to control airflow and to monitor pressure within the test section.
	d. The sewer shall be flushed and cleaned prior to testing to clean out any debris.  The pipe surface should be wet for more consistent results.
	e. The section of pipe to be tested shall be plugged at each end and the ends of laterals, stubs and fittings to be included in the test section shall be plugged and securely braced to prevent air leakage, and possible blowouts.
	f. Equipment used shall meet the following minimum requirements and be approved by the Engineer:
	i. Pneumatic plugs shall have a sealing length equal to or greater than the diameter of the pipe to be inspected.
	ii. Pneumatic plugs shall resist internal test pressures without requiring external bracing or blocking.
	iii. All air used shall pass through a single control panel.
	iv. Three (3) individual hoses shall be used for the following connections:
	a). From control panel to pneumatic plugs for inflation.
	b). From control panel to sealed line for introducing the low pressure air.
	c). From sealed line to control panel for continually monitoring the air pressure rise in the sealed line.


	g. All pneumatic plugs shall be seal tested before being used in the actual test installation. One length of pipe shall be laid on the ground and sealed at both ends with the pneumatic plugs to be used for the test. The sealed pipe shall be pressurize...
	h. After a manhole to manhole run of pipe has been backfilled and cleaned, and the pneumatic plugs are checked by the above procedure, the plugs shall be placed in the line at each manhole.  Low pressure air shall be slowly introduced into this sealed...
	i. In areas where groundwater is known to exist, the Contractor must determine the average groundwater back pressure.  The Contractor shall install a 1/2-inch diameter capped pipe nipple, approximately 10 inches long, through the manhole wall on top o...
	j. At least two (2) minutes shall be allowed for the air to stabilize when the specified internal air pressure has been obtained.  When the pressure has stabilized and is at or above 3.5 psig, the air hose from the control panel to the air supply shal...
	k. If a one (1) psi drop in pressure does not occur within the test time, the line has passed. If the pressure drop is more than one (1) psi during the test time, the line is presumed to have failed the test.  If the line fails the test, segmented tes...
	l. The Contractor must repair the leak or remove and replace the defective pipe section and re-test the section to the satisfaction of the Engineer at no additional cost to the Owner.
	m. The pneumatic plugs must be installed in such a way as to prevent blowouts.  Inasmuch as a force of 250 pounds is exerted on an 8-inch plug by an internal pipe pressure of 5 psi, it should be realized that sudden expulsion of a poorly installed plu...
	n. The Contractor should internally restrain or externally brace the plugs to the manhole wall as an added safety precaution throughout the test.
	o. Pressurizing equipment shall include a regulator or relief valve set at no higher than 9 psig for PVC pipe or 5 psig for RCP pipe to avoid over-pressurizing and damaging an otherwise acceptable line.
	p. No one shall be allowed in the trench or manholes during testing.
	q. Plugs shall not be removed until all pressure has been released.
	8. Hydrostatic Testing – Pressure Pipe
	a. The pipe to be tested must be sufficiently backfilled to prevent movement while under test pressure.
	b. Joint restraint at fittings should be permanent and constructed to withstand test pressure. If concrete thrust blocks are used, sufficient time must be allowed before testing to permit the concrete to cure. A cure time of seven (7) days is recommen...
	c. Test ends should be restrained to withstand the appreciable thrusts that are developed under test pressure.
	d. Air pressure testing of installed pressure pipe is expressly prohibited.
	e. Any testing performed without the knowledge of the Engineer shall not be considered a test for the purpose of this specification.
	f. The hydrostatic testing sheet marked “Exhibit D” following this section shall be filled out for each section of piping tested in this manner.
	g. After the pipe has been installed and partially backfilled (if applicable) subject all newly installed pipe, or any valved sections of it in such lengths of the force main as determined by the responsible agency, unless otherwise specified, to a hy...
	h. Each section of pipeline shall be slowly filled with water and the specified test pressure, measured at the point of lowest elevation, shall be applied by means of a booster pump connected to the pipe in a manner satisfactory to the Engineer.  The ...
	i. No pipe installation will be accepted unless the leakage rate for the section of pipe being tested does not exceed a rate as shown on hydrostatic test chart, during a 24-hour test duration.
	j. The Contractor shall furnish suitable means for determining the quantity of water lost by leakage during the test.
	9. Manhole Vacuum Testing
	a. Temporarily plug all pipe entering the manhole.  Each plug must be installed at a location beyond the manhole/pipe gasket (i.e. outside the manhole wall), and shall be braced to prevent the plug or pipe from being drawn into the Manhole.
	b. The test head shall be placed inside the rim of the cast iron frame at the top of the manhole and inflated, in accordance with the manufacturer’s recommendations.
	c. A vacuum of at least 10 inches of mercury (10” Hg) shall be drawn on the manhole.  Shut the line on the vacuum line to the manhole and shut off the pump or disconnect the vacuum line from the pump.
	d. The pressure gauge shall be liquid filled, having a 3.5” diameter face with a reading from zero to thirty inches of mercury.
	e. The manhole shall be considered to pass the vacuum test if the vacuum reading does not drop more than 1” Hg (i.e. from 10” to 9” Hg) during the Table 1 minimum test time.
	f. If a manhole fails the vacuum test, the manhole shall be repaired with non-shrinkable grout or other material or method approved by the engineer.  The manhole surfaces shall be properly prepared prior to any repairs.  Once the repair material has...
	g. All temporary plugs and braces shall be removed after each test.
	PART 2 – PRODUCTS (NOT APPLICABLE)
	PART 3 – EXECUTION
	3.1 SEQUENCING AND SCHEDULING
	A. The Contractor shall coordinate the sequence of work activities so as to accommodate required testing and shall allow sufficient time for testing of materials by the laboratory so as to cause no delay in the work or the work of any other Contractor...
	3.2 LABORATORY TEST RESULTS
	END OF SECTION 013319



	013323 - SHOP DRAWINGS, PRODUCT DATA AND SAMPLES
	PART 1 -  GENERAL
	1.1 GENERAL
	A. The Contractor shall submit detailed drawings, acceptable catalog data, specifications and material certifications for all equipment and materials specified or required for the proper completion of the work.
	B. The intent of these items is to demonstrate compliance with the design concept of the work and to provide the detailed information necessary for the fabrication, assembly and installation of the work specified.  It is not intended that every detail...
	C. It is emphasized that the Engineer/Architect's review of Contractor's submitted data is for general conformance to the contract drawings and specifications but subject to the detailed requirements of drawings and specifications.  Although the Engin...
	D. Shop Drawings shall be submitted in proper sequence and with due regard to the time required for checking, transmittal and review so as to cause no delay in the work.  The Contractor's failure to transmit appropriate submittals to the Engineer/Arch...
	E. The Contractor shall submit Shop Drawings for all fabricated work and for all manufactured items required to be furnished in the Contract in accordance with the General Provisions and as specified herein.  Shop Drawings shall be submitted in suffic...
	F. It is the responsibility of each Prime Contractor to furnish to all other Prime Contractors and especially the General Construction Contractor reviewed Shop Drawings for guidance in interfacing the various trades; i.e., sleeves, inserts, anchor bol...
	G. No work shall be performed requiring Shop Drawings until same have been reviewed by Engineer/Architect.
	H. Accepted and reviewed Shop Drawings shall not be construed as approval of changes from Contract plan and specification requirements.
	I. The Engineer/Architect will review the first and second Shop Drawing item submittals at no cost to the Contractor.  Review of the third submittal and any subsequent submittal will be at the Contractor's expense.  Payment will be deducted from the C...

	1.2 SUBMITTAL PROCEDURE
	A. All required submissions shall be made to the Engineer/Architect by the Prime Contractor(s) only. Any data prepared by subcontractors and suppliers and all correspondence originating with subcontractors, suppliers, etc., shall be submitted through ...
	B. Contractor shall review and approve all Shop Drawings prior to submission.  Contractor's approval shall constitute a representation to Owner and Engineer/Architect that Contractor has either determined and verified all quantities, dimensions, field...
	C. Submittal Preparation:  Mark each submittal with a permanent label or page for identification.  Provide the following information on the label for proper processing and recording of action taken:
	1. Location
	2. Project Name
	3. Contract
	4. Name and Address of Engineer/Architect
	5. Name and Address of Contractor
	6. Name and Address of Subcontractor
	7. Name and Address of Supplier
	8. Name of Manufacturer
	9. Number and Title of appropriate Specification Section
	10. Drawing Number and Detail References, as appropriate.
	11. Submittal Sequence or Log Reference Number.
	a. Provide a space on the label for the Contractor's review and approval markings and a space for the Engineer/Architect's "Action Stamp".


	D. Each Shop Drawing, sample and product data submitted by the Contractor shall have affixed to it the following Certification Statement including the Contractor's Company name and signed by the Contractor:
	E. Shop Drawings shall be submitted in not less than six (6) copies to the Engineer/Architect at the address specified at the Preconstruction Conference.  Single mylar or sepia reproducible copies of simple Shop Drawings may be submitted with prior ap...
	F. At the time of each submission, Contractor shall in writing identify any deviations that the Shop Drawings or samples may have from the requirements of the Contract Documents.
	G. Drawings shall be clean, legible and shall show necessary working dimensions, arrangement, material finish, erection data, and like information needed to define what is to be furnished and to establish its suitability for the intended use.  Specifi...
	H. For product which require submittal of samples, furnish samples so as not to delay fabrication, allowing the Engineer reasonable time for the consideration of the samples submitted.  Properly label samples, indicating the material or product repres...

	1.3 REVIEW PROCEDURE
	A. Engineer/Architect will review with reasonable promptness all properly submitted Shop Drawings.  Such review shall be only for conformance with the design concept of the Project and for compliance with the information given in the plans and specifi...
	B. The review of a separate item as such will not constitute the review of the assembly in which the item functions.  The Contractor shall submit entire systems as a package.
	C. All Shop Drawings submitted for review shall be stamped with the Engineer/Architect's action and associated comments.
	D. Except for submittals for record, information or similar purposes, where action and return is required or requested, the Engineer/Architect will review each submittal, mark to indicate action taken, and return accordingly.  Compliance with specifie...
	1. If Shop Drawings are found to be in general compliance, such review will be indicated by marking the first statement.
	2. If only minor notes in reasonable number are needed, the Engineer/Architect will make same on all copies and mark the second statement.  Shop Drawings so marked need not be resubmitted.
	3. If the submitted Shop Drawings are incomplete or inadequate, the Engineer/Architect will mark the third statement, request such additional information as required, and explain the reasons for revision.  The Contractor shall be responsible for revis...
	4. If the submitted Shop Drawings are not in compliance with the Contract Documents, the Engineer/Architect will mark the fourth statement.  The Contractor will be responsible to submit a new offering conforming to specific products specified herein a...

	E. No submittal requiring a Change Order for either value or substitution or both, will be returned until the Change Order is approved or otherwise directed by the Owner.



	013324 - SUBMITTALS
	PART 1 -  GENERAL
	1.1 GENERAL
	A. Submittals for approval of materials and equipment shall be in conformance with the requirements of the General Requirements and of the product specifications, except that the Engineer may order any additional submittal necessary to fulfill the req...
	B. Shop drawings shall provide details, dimensions, and other information that, with required certificates, will show the product is in conformance with the specifications.  Details and dimensions shall be adequate for proper installation of the product.
	C. Manufacturer’s or supplier's certificates shall state that the products have been sampled and tested in accordance with provisions and meet the requirements of specifications included and designated herein and shall be signed by an authorized agent...
	D. Test certificates shall show results of tests by an independent laboratory compared to specification requirements and shall be signed by an authorized agent of the laboratory.
	E. In addition to specific submittal requirements listed in the technical specifications, the Contractor shall submit, at a minimum, the following information along with other pertinent items that the Engineer requires to determine whether the equipme...
	1. Catalog data
	2. Design data
	3. Complete list of all component parts including:
	a. Manufacturer's name and model number
	b. Material of construction
	c. Accessories
	d. Performance data

	4. Fabrication drawings
	5. Assembly drawings
	6. Installation drawings
	7. Dimension drawings
	8. Wiring diagrams with alpha-numeric code for remote connections where required as shown on the Contract Drawings.

	F. The Contractor shall submit a written statement from the manufacturer that the material or equipment is suitable for the intended use and will meet the requirements of the specifications.
	G. The Contractor shall submit the supplier's written report that the materials or equipment:
	1. Has been properly installed.
	2. Is in accurate alignment.
	3. Components have been tested and operated satisfactorily.

	H. Where required, bid submittals in no way reduce the requirements for shop drawing submittals. Award of the Contract does not constitute approval of the equipment or material on which the Contractor's bid is based.



	013326 - PRODUCT TESTING AND CERTIFYING
	PART 1 -  GENERAL
	1.1 QUALITY OF MATERIALS
	A. Where the specifications call for mill or shop tests, the Contractor shall furnish duplicate copies of attested manufacturer's certificates showing details of quality or performance sufficient to demonstrate conformity to contract requirements.  Mi...
	B. Unless otherwise specified, all materials, equipment and articles shall be erected, installed, applied, or connected, used, cleaned and conditioned in accordance with the printed instructions and directions of the manufacturer.
	C. The installation shall be so made that its several component parts will function together as a workable system.  It shall be complete with all accessories necessary for its operation and shall be left with all equipment properly adjusted and in wor...
	D. The work shall be executed in conformity with the best practice and so as to contribute to efficiency of operation, minimum maintenance, accessibility and sightliness.  It shall also be executed so that the installation will conform and accommodate...
	E. Whenever in the contract documents a particular brand, make of material, device or equipment is shown or specified, such brand, make of material, device or equipment is to be regarded merely as a standard and such trade name shall be followed by "o...

	1.2 QUALITY ASSURANCE
	A. The equipment and materials to be furnished under this Contract shall be the products of well established and reliable firms which have had ample experience for at least five (5) years in the manufacture of equipment or materials similar in design ...

	1.3 EXPERIENCE CLAUSE REQUIREMENT AND PERFORMANCE BONDS FOR MANUFACTURER
	A. For every piece of equipment furnished under this Contract, the manufacturer will be required to have a minimum of five (5) years of experience in providing this specific type of equipment.  In lieu of this experience requirement, the manufacturer ...
	B. Agents of bonding companies which write bonds for the performance and payment of the contract shall furnish power of attorney bearing the seal of the company, evidencing such agent's authority to execute the particular type of bond to be furnished,...
	C. The bond shall be purchased through a surety company with a local agent upon whom service of process can be made.
	D. In event of failure of surety or co-surety, the manufacturer shall immediately furnish a new bond, as required herein.  The manufacturer's bond will not be released until all provisions of the contract have been fulfilled.
	E. The surety used for the bid bond and performance bond shall be listed in the latest U.S. Treasury Circular 570 and the Penal Sums shall be within the maximum specified for such company in said Circular 570.



	013543 - ENVIRONMENTAL PROTECTION
	PART 1 -  GENERAL
	1.1 UNNECESSARY NOISE, DUST AND ODORS
	A. The Contractor's performance of this contract shall be conducted so as to eliminate all unnecessary noise, dust and odors.

	1.2 SEWAGE, SURFACE AND FLOOD FLOWS
	A. The Contractor shall take whatever action is necessary to provide all necessary tools, equipment and machinery to adequately handle all sewage, surface flows and flood flows which may be encountered during the performance of the work.  The entire c...

	1.3 WORK IN FREEZING WEATHER
	A. Written permission from the Engineer shall be obtained before any work is performed which, in the judgment of the Engineer, may be affected by frost, cold, or snow.  When work is performed under such conditions, the Contractor shall provide facilit...

	1.4 POLLUTION CONTROL
	A. It shall be the responsibility of the Contractor to prevent or limit pollution of air and water resulting from his operations.
	B. The Contractor shall perform work required to prevent soil from eroding or otherwise entering onto all paved areas and into natural watercourses, ditches, and public sewer systems.  This work shall conform to all local ordinances and/or regulations...
	C. The Contractor shall perform work required to prevent dust attributable to his operations from entering the atmosphere.  Dust on unsurfaced streets or parking areas and any remaining dust on surfaced streets shall be controlled with water and/or ca...
	D. Any material removed from sanitary or storm sewers shall be disposed in accordance with all applicable regulations.



	014126 - GENERAL REGULATIONS AND PERMITS
	PART 1 -  GENERAL
	1.1 REGISTRATION
	1. http://cityofmentor.com/wp-content/uploads/Contractor-Registration-Form-2011.pdf
	2. http://cityofmentor.com/wp-content/uploads/FINANCE_IncomeTaxRegForm.pdf
	Registration shall include completing required forms, providing a certificate of liability insurance, and a One Hundred Dollar ($100.00) registration fee.

	1.2 PERMITS
	1.3 ARCHAEOLOGICAL DISCOVERIES


	014223 - INDUSTRY STANDARDS
	PART 1 -  GENERAL
	1.1 ABBREVIATIONS
	A. Abbreviations, as used, designate the following:

	1.2 REFERENCE TO OTHER SPECIFICATIONS
	A. Where reference is made to specifications such as ASTM, AWWA or AASHTO, the latest edition shall be used, unless otherwise noted on the plans or in the specifications.

	1.3 CODES AND STANDARDS
	A. All work provided for by these specifications must be installed according to the provisions of the State and local building codes, subject to inspection and acceptance by the State and local inspectors.



	014323 - QUALIFICATIONS OF TRADESMEN
	PART 1 -  GENERAL
	1.1 CHARACTER OF WORKMEN AND EQUIPMENT
	A. The Contractor shall employ competent and efficient workmen for every kind of work. Any person employed on the work who shall refuse or neglect to obey directions of the Engineer or his representative, or who shall be deemed incompetent or disorder...
	B. In hiring of employees for the performance of work under this Contract, or any Subcontract hereunder, no Contractor or Subcontractor, nor any person acting on behalf of such Contractor or Subcontractor, shall, by reason of race, sex, creed or color...



	015213 - FIELD OFFICES AND FIRST AID
	PART 1 -  GENERAL
	1.1 CONTRACTOR'S OFFICE
	1.2 AID TO THE INJURED


	016600 - PRODUCT HANDLING AND PROTECTION
	PART 1 -  GENERAL
	1.1 DELIVERY AND STORAGE OF MATERIALS
	A. The Contractor shall be responsible for delivery and storage of all materials.
	B. The Contractor shall coordinate with the Engineer on the arrangement for storing construction materials and equipment.  Deliveries of all construction materials and equipment should be made at suitable times.
	C. The Contractor shall store all materials required for the performance of this contract at sites designated by the Engineer.
	D. All stockpiles shall be neat, compact, completely safe, and barricaded with warning lights if necessary.
	E. Precautions shall be taken so that no shade trees, shrubs, flowers, sidewalks, driveways or other facilities will be damaged by the storage of materials.  The Contractor shall be responsible for the restoration of all stockpile sites to their origi...
	F. Materials, tools and machinery shall not be piled or placed against shade trees, unless they shall be amply protected against injury therefrom.  All materials, tools, machinery, etc. stored upon public thoroughfares must be provided with red lights...
	G. Materials shall be so stored as to assure the preservation of their quality and fitness for the work.  Stored materials, even though approved before storage, shall again be inspected prior to their use in the work.  Stored materials shall be locate...



	016617 - MAINTENANCE
	PART 1 -  GENERAL
	1.1 DESCRIPTION
	A. This Section provides general requirements for the maintenance of equipment in the field.  Storage maintenance requirements are provided by Section 016600, Product Handling and Protection.  Specific maintenance requirements are provided by manufact...
	B. Maintenance is performed to ensure delivery to the Owner of equipment in an undeteriorated and fully serviceable condition.
	C. This Section also includes requirements for preventive and corrective maintenance during operation of the equipment prior to the commencement of the Warranty period.

	1.2 RELATED SECTIONS
	A. Section 016600, Product Handling and Protection.

	1.3 DEFINITIONS
	A. Storage maintenance consists of establishing and maintaining the environment required by the stored materials and performing periodic servicing.
	B. Preventive maintenance consists of activities performed on a periodic basis to maintain operating or operational items or equipment.
	C. Corrective maintenance consists of correcting faults or failures in an item or equipment.  This may include adjustments or replacement of defective parts.

	1.4 SUBMITTALS
	A. The Maintenance Log shall be submitted to the Owner upon completion of the Operational Demonstration and before the start of the Warranty period.
	B. No submittals are required by this Section, except as noted above.  Maintenance schedules and practices shall conform to approved submittals required by individual Sections in the Project Manual.

	PART 2 – PRODUCTS
	1. This log shall include a list of required maintenance services and inspections, as provided by the manufacturer and submitted under individual Sections of the Project Manual.
	2. The Maintenance Log shall include checklists for the periodic services and inspections required.
	3. The Contractor shall initial and date the requisite log entries upon completion of the individual servicing or inspection.
	4. The Maintenance Log shall be located in the Contractor’s Field Office and shall be available for review by the Owner until it is submitted for record purposes upon completion of the Operational Demonstration and the start of the Warranty period.



	017800 - FINAL COMPLIANCE AND SUBMITTALS
	PART 1 -  GENERAL
	1.1 The following forms and related sign-offs shall be documented in accordance with provisions of the contract.  These forms shall be completed by the Contractor and approved by the Owner before final retainer is approved for release.  Forms for Item...
	A. Certificate of Substantial Completion (To be submitted at time of Substantial Completion).
	B. Contractor's Certification of Completion.
	C. Contractor's Affidavit of Prevailing Wage.
	D. Consent of Surety Company for Final Payment.
	E. Affidavit of Final Acceptance Date and Correction Period.
	F. DBE Subcontractor Participation Forms SR-EPA.7-8 (Applicable for WPCLF & WSRLA funded projects only).



	017821 - CLEANING AND PROTECTION
	PART 1 -  GENERAL
	1.1 GENERAL
	A. On or before the completion date for the work, the Contractor shall tear down and remove all temporary structures built by them, all construction plant used by them, and shall repair and replace all parts of existing embankments, fences or other st...
	B. As circumstances require and when ordered by the Engineer, the Contractor shall clean the road, driveway, and/or sidewalk on which construction activity under this contract has resulted in dirt or any other foreign material being deposited with an ...
	C. Failure to comply with this requirement when ordered by the Engineer or his representative, may serve as cause for the Engineer to stop the work and to withhold any monies due the Contractor until such order has been complied with to the satisfacti...
	D. As the work progresses, and as may be directed, the Contractor shall remove from the site and dispose of debris and waste material resulting from their work.  Particular attention shall be given to minimizing any fire and safety hazard from form ma...
	E. The Contractor shall wash all windows and other glass surfaces, leaving all areas free from putty marks, paint, etc.
	F. During and after installation, the Contractor shall furnish and maintain satisfactory protection to all equipment against injury by weather, flooding or breakage thereby permitting all work to be left in a new condition at the completion of the con...



	017823 -  MAINTENANCE MANUALS
	PART 1 -  GENERAL
	1.1 OPERATION AND MAINTENANCE MANUALS
	A. Operation and maintenance information shall be submitted for all manufactured items, i.e. equipment, hardware, pumps, valves, motors, etc.
	B. This manual will either contain or make reference to all information that has been issued during the construction and start-up periods, as well as information necessary for the proper operation and maintenance of equipment.
	C. It shall be the responsibility of the Contractor who supplies such equipment to obtain from their vendors the required information and submit to the Engineer.  This information will be accepted only if properly identified and only after it has been...
	D. In general and where applicable, the information shall consist of, but not be limited to, six (6) sets of the following:
	1. Descriptive literature, bulletins or other data covering equipment or system.
	2. Complete list of equipment and appurtenances included with system, complete with manufacturer and model number.
	3. Utility requirements.
	4. General arrangement drawing.
	5. Sectional assembly.
	6. Dimension print.
	7. Materials of construction.
	8. Certified performance curve.
	9. Performance guarantee.
	10. Parts list.
	11. Recommended spare parts list with part and catalog number.
	12. Lubrication recommendations and instructions.
	13. Schematic wiring diagrams.
	14. Schematic piping diagrams.
	15. Instrumentation data.
	16. Drive dimensions and data.
	17. Control data.
	18. Operating instructions.
	19. Maintenance instructions including troubleshooting guidelines and preventative maintenance instructions with task schedule.
	20. Required tools and equipment for operation and maintenance.
	21. Safety considerations for O & M procedures.




	017837 - WARRANTY
	017839 - PROJECT RECORDS, DRAWINGS
	PART 1 -  GENERAL
	1.1 RECORD DRAWINGS
	A. The Contractor shall furnish an authentic set of marked-up drawings showing the installation insofar as the installation shall have differed from the Engineer's drawings. The drawings shall be delivered to the Engineer for making revisions to the o...
	B. The Contractor shall furnish dimensioned drawings indicating locations of all underground mechanical and electrical facilities.

	1.2 SERVICE CONNECTION RECORDS
	A. The Contractor shall record the location of all service and property connections, new or existing, made to utilities constructed under this contract.  Such records shall be turned over to the Owner upon completion of the work.  The cost of making s...
	B. The location of each sewer connection as measured along the sewer from the nearest downstream manhole and its description with respect to the sewer shall be recorded.  The record shall include the depth of new stubs for future connections and the d...
	C. The location of each water connection as measured along the water line from the nearest fire hydrant.



	017901 - OPERATIONAL DEMONSTRATION
	017902 - INSTRUCTION OF OWNER'S PERSONNEL
	018000 - SYSTEM PERFORMANCES
	PART 1 -  GENERAL
	1.1 GENERAL
	A. It is the intent of this Contract that the final installation shall be complete in all respects.
	B. The Contractor shall be responsible for all minor details, whether or not shown on the Drawings or specifically included in these Specifications.

	1.2 BUILDINGS AND EQUIPMENT
	A. The building and components shall function properly and in accordance with the plans, specifications and industry standards.
	B. The following components are included, but not necessarily limited to, the following:
	1. Roofing
	2. Doors
	3. Windows
	4. Painting Systems
	5. Floor Coverings
	6. Equipment
	a. Process
	b. Architectural
	c. Mechanical
	d. Electrical



	1.3 CERTIFICATION
	A. The Contractor shall provide written certification from the manufacturers and/or installers that the various major components are in working order or have been installed in accordance with the manufacturer's instructions.



	031000 - CONCRETE FORMING AND ACCESSORIES
	032000 - CONCRETE REINFORCING
	033000 - CAST-IN-PLACE CONCRETE_
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section includes cast-in-place concrete, including formwork, reinforcement, concrete materials, mixture design, placement procedures, and finishes.
	B. Related Sections:
	1. Section 310000 "Earthwork" for drainage fill under slabs-on-grade.
	2. Section 32000 “Concrete Reinforcing” for reinforcing used in precast concrete and cast in place concrete.


	1.2 DEFINITIONS
	A. Cementitious Materials: Portland cement alone or in combination with one or more of the following: blended hydraulic cement, fly ash, slag cement, and other pozzolans materials subject to compliance with requirements.
	B. Water/Cement Ratio (w/cm): The ratio by weight of water to cementitious materials.

	1.3 PREINSTALLATION MEETINGS
	A. Preinstallation Conference: Conduct conference at project site.
	1. Before submitting design mixtures, review concrete design mixture and examine procedures for ensuring quality of concrete materials. Require representatives of each entity directly concerned with cast-in-place concrete to attend, including the foll...
	a. Contractor's superintendent.
	b. Independent testing agency responsible for concrete design mixtures.
	c. Ready-mix concrete manufacturer.
	d. Concrete Subcontractor.
	e. Special Pool finish Subcontractor.

	2. Review special inspection and testing and inspecting agency procedures for field quality control, concrete finishes and finishing, cold- and hot-weather concreting procedures, curing procedures, construction contraction and isolation joints, and jo...


	1.4 ACTION SUBMITTALS
	A. Product Data: For each type of product indicated.
	B. Design Mixtures: For each concrete mixture.
	C. Steel Reinforcement Shop Drawings: Placing drawings that detail fabrication, bending, and placement.
	D. Formwork Shop Drawings: Prepared by or under the supervision of a qualified professional engineer detailing fabrication, assembly, and support of formwork.
	E. Construction/Control Joint Layout: Indicate proposed construction joints required to construct the structure.  Indicate location of control joints proposed as a part of the structure construction.
	1. Location of construction joints is subject to approval of the Engineer.
	2. Location of control joints is subject to the approval of the Engineer.


	1.5 INFORMATIONAL SUBMITTALS
	A. Qualification Data: For manufacturer and testing agency.
	B. Welding certificates.
	C. Material certificates.
	D. Material test reports.
	E. Floor surface flatness and levelness measurements.

	1.6 QUALITY ASSURANCE
	A. 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."

	B. Testing Agency Qualifications: An independent agency, acceptable to authorities having jurisdiction, qualified according to ASTM C 1077 and ASTM E 329 for testing indicated.
	C. Welding Qualifications: Qualify procedures and personnel according to AWS D1.4/D 1.4M, "Structural Welding Code - Reinforcing Steel."
	D. ACI Publications: Comply with the following unless modified by requirements in the Contract Documents:
	1. ACI 301, "Specifications for Structural Concrete,"
	2. ACI 117, "Specifications for Tolerances for Concrete Construction and Materials."

	E. Concrete Testing Service: Engage a qualified independent testing agency to perform material evaluation tests and to design concrete mixtures.
	F. Preinstallation Conference: Conduct conference at project site.

	1.7 DELIVERY, STORAGE, AND HANDLING
	A. Comply with ASTM C94/C94M and ACI 301.
	B. Steel Reinforcement: Deliver, store, and handle steel reinforcement to prevent bending and damage.
	C. Waterstops: Store waterstops under cover to protect from moisture, sunlight, dirt, oil, and other contaminants.

	1.8 FIELD CONDITIONS
	A. 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 (4.4 deg C) for three successive days, maintain delivered concrete mixture temperature within the temperature range required by ACI 301.
	2. Do not use frozen materials or materials containing ice or snow. Do not place concrete on frozen subgrade or on subgrade containing frozen materials.
	3. Do not use calcium chloride, salt, or other materials containing antifreeze agents or chemical accelerators unless otherwise specified and approved in mixture designs.

	B. Hot-Weather Placement: Comply with ACI 301 and as follows:
	1. Maintain concrete temperature below 95 deg F (35 deg C) at time of placement. Chilled mixing water or chopped ice may be used to control temperature, provided water equivalent of ice is calculated to total amount of mixing water. Using liquid nitro...
	2. Fog-spray forms, steel reinforcement, and subgrade just before placing concrete. Keep subgrade uniformly moist without standing water, soft spots, or dry areas.



	PART 2 -  PRODUCTS
	2.1 CONCRETE, GENERAL
	A. ACI Publications: Comply with the following unless modified by requirements in the Contract Documents:
	1. ACI 301
	2. ACI 117


	2.2 FORM-FACING MATERIALS
	A. 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.
	B. 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.
	C. Chamfer Strips: Wood, metal, PVC, or rubber strips, 3/4 by 3/4-inch, minimum
	D. Rustication Strips: Wood, metal, PVC, or rubber strips, kerfed for ease of form removal.
	E. Form-Release Agent: Commercially formulated form-release agent that does not bond with, stain, or adversely affect concrete surfaces and does not impair subsequent treatments of concrete surfaces.
	1. Formulate form-release agent with rust inhibitor for steel form-facing materials.

	F. Form Ties: Factory-fabricated, removable or snap-off glass-fiber-reinforced plastic or metal form ties designed to resist lateral pressure of fresh concrete on forms and to prevent spalling of concrete on removal.
	1. Furnish units that leave no corrodible metal closer than 1 inch to the plane of exposed concrete surface.


	2.3 STEEL REINFORCEMENT
	A. Reinforcing Bars: ASTM A 615/A 615M, Grade 60 or Grade 75 deformed.
	B. Plain-Steel Welded Wire Reinforcement: ASTM A 185/A 185M, plain, fabricated from as-drawn steel wire into flat sheets.
	C. Deformed-Steel Welded Wire Reinforcement: ASTM A 1064/A 1064M, flat sheet.

	2.4 REINFORCEMENT ACCESSORIES
	A. Joint Dowel Bars: ASTM A 615/A 615M, Grade 60, plain-steel bars, cut true to length with ends square and free of burrs.
	B. Bar Supports: Bolsters, chairs, spacers, and other devices for spacing, supporting, and fastening reinforcing bars and welded wire reinforcement in place. Manufacture bar supports from steel wire, plastic, or precast concrete according to CRSI's "M...
	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.


	2.5 CONCRETE MATERIALS
	A. Source Limitations: Obtain each type or class of cementitious material of the same brand from the same manufacturer's plant, obtain aggregate from single source, and obtain admixtures from single source from single manufacturer.
	B. Cementitious Material: Use the following cementitious materials, of the same type, brand, and source, throughout Project:
	1. Portland Cement: ASTM C 150, Type I/II gray or white. Supplement with the following:
	a. Fly Ash: ASTM C 618, Class F.
	b. Ground Granulated Blast-Furnace Slag: ASTM C 989, Grade 100 or 120.


	C. Normal-Weight Aggregates: ASTM C 33, graded.
	1. Maximum Coarse-Aggregate Size: 3/4-inch nominal.
	2. Fine Aggregate: Free of materials with deleterious reactivity to alkali in cement.

	D. Water: ASTM C 94/C 94M and potable.  The mixing water shall comply with ASTM C1602.
	E. Aggregate – General:  Aggregate source shall be identified.  Verification that the source is not recycled concrete shall be provided.
	F. Aggregate – Susceptibility:  To support evaluation of the proposed aggregate for susceptibility to ASR, submit one of the following for evaluation:
	1. Provide the 28-day test results for a mix design with the total alkali of 3 lbs (maximum from the combination of the aggregate, admixtures, and cementitious materials) per yard of concrete.  Identify the aggregate pits, and the supplier of the Port...
	a. 20% Fly Ash Class F
	b. 20% Slag
	c. 15% Silica Fume

	2. Provide test results for ASTM C1567 (duration of test 16 days).  Test data needs to identify the aggregate pits, and the supplier of the Portland cement.
	3. Provide test results for CRD-C 662-10 (duration of test 28 days).  Test data needs to identify the aggregate pits, and the supplier of the Portland cement.
	4. Provide historical data from the Ready-Mix Supplier that the product complies with ASTM C1260 and/or ASTM C1293.  Test data needs to identify the date, aggregate pits, and the supplier of the Portland cement.
	5. Ready-Mix Supplier shall provide historical tests test results for one of the following:  ASTM C295, ASTM C586, or ASTM C1105.  Test data needs to identify the date and the aggregate pits.
	6. Provide historical data from the Ready-Mix Supplier that the product has been used in water treatment and/or wastewater treatment plants.  Provide project name, construction date, mix design, compression test results (28-day), and identify the aggr...


	2.6 ADMIXTURES
	A. Air-Entraining Admixture: ASTM C 260.
	B. Chemical Admixtures: Provide admixtures certified by manufacturer to be compatible with other admixtures and that will not contribute water-soluble chloride ions exceeding those permitted in hardened concrete. Do not use calcium chloride or admixtu...
	1. Water-Reducing Admixture: ASTM C 494/C 494M, Type A.
	2. Retarding Admixture: ASTM C 494/C 494M, Type B. Apply to all concrete storing water.
	3. Water-Reducing and Retarding Admixture: ASTM C 494/C 494M, Type D.
	4. High-Range, Water-Reducing Admixture: ASTM C 494/C 494M, Type F.
	5. High-Range, Water-Reducing and Retarding Admixture: ASTM C 494/C 494M, Type G.
	6. Plasticizing and Retarding Admixture: ASTM C 1017/C 1017M, Type II.
	7. Crystalline Waterproofing Admixture: NSF 61. Apply to all concrete storing water.


	2.7 WATERSTOPS
	A. Flexible Rubber Waterstops: CE CRD-C 513, for embedding in concrete to prevent passage of fluids through joints. Factory fabricate corners, intersections, and directional changes.
	B. Chemically Resistant Flexible Waterstops: Thermoplastic elastomer rubber waterstops, for embedding in concrete to prevent passage of fluids through joints; resistant to oils, solvents, and chemicals. Factory fabricate corners, intersections, and di...
	C. Flexible PVC Waterstops: CE CRD-C 572, for embedding in concrete to prevent passage of fluids through joints. Factory fabricate corners, intersections, and directional changes.
	D. Self-Expanding Butyl Strip Waterstops: Manufactured rectangular or trapezoidal strip, butyl rubber with sodium bentonite or other hydrophilic polymers, for adhesive bonding to concrete, 3/4 by 1 inch (19 by 25 mm).
	E. Self-Expanding Rubber Strip Waterstops: Manufactured rectangular or trapezoidal strip, bentonite-free hydrophilic polymer modified chloroprene rubber, for adhesive bonding to concrete, 3/8 by 3/4 inch (10 by 19 mm).

	2.8 VAPOR RETARDERS
	A. Sheet Vapor Retarder: ASTM E 1745, Class A. Include manufacturer's recommended adhesive or pressure-sensitive tape.
	B. Sheet Vapor Retarder: Polyethylene sheet, ASTM D 4397, not less than 10 mils thick.
	C. Granular Material:  Refer to Geotechnical Report.

	2.9 CURING MATERIALS
	A. Evaporation Retarder: Waterborne, monomolecular film forming, manufactured for application to fresh concrete.
	B. Absorptive Cover: AASHTO M 182, Class 2, burlap cloth made from jute or kenaf, weighing approximately 9 oz./sq. yd. when dry.
	C. Moisture-Retaining Cover: ASTM C 171, polyethylene film or white burlap-polyethylene sheet.
	D. Water: Potable.
	E. Clear, Waterborne, Membrane-Forming Curing Compound: ASTM C 309, Type 1, Class B, nondissipating certified by curing compound manufacturer to not interfere with bonding of floor covering.
	F. Clear, Solvent-Borne, Membrane-Forming Curing and Sealing Compound: ASTM C 1315, Type 1, Class A.
	1. VOC Content: Curing and sealing compounds shall have a VOC content of 200 g/L or less when calculated according to 40 CFR 59, Subpart D (EPA Method 24).

	G. Clear, Waterborne, Membrane-Forming Curing and Sealing Compound: ASTM C 1315, Type 1, Class A.
	1. VOC Content: Curing and sealing compounds shall have a VOC content of 200 g/L or less when calculated according to 40 CFR 59, Subpart D (EPA Method 24).


	2.10 RELATED MATERIALS
	A. Expansion- and Isolation-Joint-Filler Strips: ASTM D 1751, asphalt-saturated cellulosic fiber.
	B. Bonding Agent: ASTM C 1059/C 1059M, Type II, nonredispersible, acrylic emulsion or styrene butadiene.
	C. Epoxy Bonding Adhesive: ASTM C 881, two-component epoxy resin, capable of humid curing and bonding to damp surfaces, of class suitable for application temperature and of grade to suit requirements, and as follows:
	1. Types IV and V, load bearing, for bonding hardened or freshly mixed concrete to hardened concrete.


	2.11 REPAIR MATERIALS
	A. Repair Underlayment: Cement-based, polymer-modified, self-leveling product that can be applied in thicknesses from 1/8 inch and that can be feathered at edges to match adjacent floor elevations.
	1. Cement Binder: ASTM C 150/C 150M, portland cement or hydraulic or blended hydraulic cement as defined in ASTM C 219.
	2. Primer: Product of underlayment manufacturer recommended for substrate, conditions, and application.
	3. Aggregate: Well-graded, washed gravel, 1/8 to 1/4 inch or coarse sand as recommended by underlayment manufacturer.
	4. Compressive Strength: Not less than 4100 psi at 28 days when tested according to ASTM C 109/C 109M.

	B. Repair Overlayment: Cement-based, polymer-modified, self-leveling product that can be applied in thicknesses from 1/4 inch and that can be filled in over a scarified surface to match adjacent floor elevations.
	1. Cement Binder: ASTM C 150/C 150M, portland cement or hydraulic or blended hydraulic cement as defined in ASTM C 219.
	2. Primer: Product of topping manufacturer recommended for substrate, conditions, and application.
	3. Aggregate: Well-graded, washed gravel, 1/8 to 1/4 inch or coarse sand as recommended by topping manufacturer.
	4. Compressive Strength: Not less than 5000 psi at 28 days when tested according to ASTM C 109/C 109M.


	2.12 CONCRETE MIXTURES
	A. Prepare design mixtures for each type and strength of concrete, proportioned on the basis of laboratory trial mixture or field test data, or both, according to ACI 301.
	1. Use a qualified independent testing agency for preparing and reporting proposed mixture designs based on laboratory trial mixtures.

	B. Cementitious Materials: Use fly ash and pozzolan, as needed to reduce the total amount of portland cement, which would otherwise be used, by not more than 20 percent.
	C. Water:  The water used in the concrete mix shall comply with ASTM C 94 and be potable.  The mixing water shall comply with ASTM C1602.
	D. Admixtures: Use admixtures according to manufacturer's written instructions.
	1. Use water-reducing, high-range water-reducing, or plasticizing admixture in concrete, as required, for placement and workability.
	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, concrete required to be watertight, and concrete with a water-cementitious materials ratio below 0.50.
	4. Use crystalline waterproofing admixture in concrete for water storing structures.

	E. Proportion normal-weight concrete mixture as follows:
	1. Concrete structures storing water.
	a. Minimum Compressive Strength: As noted on construction documents, min. 4000 psi at 28 days.
	b. Maximum Water-Cementitious Materials Ratio: 0.42
	c. Slump Limit: 8 inches for concrete with verified slump of 2 to 4 inches before adding high-range water-reducing admixture or plasticizing admixture plus or minus 1 inch.
	d. Air Content: 6 percent, plus or minus 1.5 percent at point of delivery for 3/4-inch nominal maximum aggregate size.
	e. Air Content: Do not allow air content of trowel-finished floors to exceed 3 percent.

	2. All other concrete.
	a. Minimum Compressive Strength: As noted on construction documents.
	b. Slump Limit: 5 inches plus or minus 1 inch.
	c. Air Content: 6 percent, plus or minus 1.5 percent at point of delivery for 3/4-inch nominal maximum aggregate size.
	d. Air Content: Do not allow air content of trowel-finished floors to exceed 3 percent.



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

	2.14 CONCRETE MIXING
	A. Ready-Mixed Concrete: Measure, batch, mix, and deliver concrete according to ASTM C 94/C 94M and furnish batch ticket information.
	1. When air temperature is between 85 and 90 deg F (30 and 32 deg C), reduce mixing and delivery time from 1-1/2 hours to 75 minutes; when air temperature is above 90 deg F (32 deg C), reduce mixing and delivery time to 60 minutes.



	PART 3 -  EXECUTION
	3.1 FORMWORK
	A. Design, erect, shore, brace, and maintain formwork, according to ACI 301 and ACI 347, to support vertical, lateral, static, and dynamic loads, and construction loads that might be applied, until structure can support such loads.
	B. Construct formwork so concrete members and structures are of size, shape, alignment, elevation, and position indicated, within tolerance limits of ACI 117.
	C. Limit concrete surface irregularities, designated by ACI 347 as abrupt or gradual, as follows:
	1. Class A, 1/8 inch for smooth-formed finished surfaces.
	2. Class C, 1/2 inch for rough-formed finished surfaces.

	D. Construct forms for easy removal without hammering or prying against concrete surfaces. Provide crush or wrecking plates where stripping may damage cast-concrete surfaces. Provide top forms for inclined surfaces steeper than 1.5 horizontal to 1 ver...
	1. Install keyways, reglets, recesses, and the like, for easy removal.
	2. Do not use rust-stained steel form-facing material.

	E. 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.
	F. 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 f...
	G. Chamfer exterior corners and edges of permanently exposed concrete except where other construction will be built against or above the concrete with the face flush with the concrete. Chamfers shall be 3/4" unless otherwise noted.
	H. Form openings, chases, offsets, sinkages, keyways, reglets, blocking, screeds, and bulkheads required in the Work. Determine sizes and locations from trades providing such items.
	I. Clean forms and adjacent surfaces to receive concrete. Remove chips, wood, sawdust, dirt, and other debris just before placing concrete.
	J. Retighten forms and bracing before placing concrete, as required, to prevent mortar leaks and maintain proper alignment.
	K. Coat contact surfaces of forms with form-release agent, according to manufacturer's written instructions, before placing reinforcement.

	3.2 EMBEDDED ITEMS
	A. Place and secure anchorage devices and other embedded items required for adjoining work that is attached to or supported by cast-in-place concrete. Use setting drawings, templates, diagrams, instructions, and directions furnished with items to be e...
	1. If required for equipment or piping installation, install anchor rods, accurately located, to elevations required and complying with tolerances in Section 7.5 of AISC 303.


	3.3 REMOVING AND REUSING FORMS
	A. 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 slabs, and other structural elements that support weight of concrete in place until concrete has achieved at least 70 percent of 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.

	B. Clean and repair surfaces of forms to be reused in the Work. Split, frayed, delaminated, or otherwise damaged form-facing material are not acceptable for exposed surfaces. Apply new form-release agent.
	C. 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 Engineer.

	3.4 VAPOR RETARDERS
	A. Sheet Vapor Retarders: Place, protect, and repair sheet vapor retarder according to ASTM E 1643 and manufacturer's written instructions.
	1. Lap joints 6 inches (150 mm) and seal with manufacturer's recommended tape.


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

	B. Clean reinforcement of loose rust and mill scale, earth, ice, and other foreign materials that reduce bond to concrete.
	C. Accurately position, support, and secure reinforcement against displacement. Locate and support reinforcement with bar supports to maintain minimum concrete cover. Do not tack weld crossing reinforcing bars.
	D. Set wire ties with ends directed into concrete, not toward exposed concrete surfaces.
	E. Install welded-wire reinforcement in longest practicable lengths on bar supports spaced to minimize sagging. Lap edges and ends of adjoining sheets at least one mesh spacing. Offset laps of adjoining sheet widths to prevent continuous laps in eithe...

	3.6 JOINTS
	A. General: Construct joints true to line with faces perpendicular to surface plane of concrete.
	B. Construction Joints: Install so strength and appearance of concrete are not impaired, at locations indicated or as approved by Engineer.
	1. Place joints perpendicular to main reinforcement. Continue reinforcement across construction joints unless otherwise indicated. Do not continue reinforcement through sides of strip placements of floors and slabs.
	2. Form keyed joints as indicated. Embed keys at least 1-1/2 inches into concrete.
	3. 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.
	4. Locate horizontal joints in walls and columns at underside of floors, slabs, beams, and girders and at the top of footings or floor slabs.
	5. Space vertical joints in walls as indicated. Locate joints beside piers integral with walls, near corners, and in concealed locations where possible.
	6. Use a bonding agent at locations where fresh concrete is placed against hardened or partially hardened concrete surfaces.
	7. Use epoxy-bonding adhesive at locations where fresh concrete is placed against hardened or partially hardened concrete surfaces.

	C. Contraction Joints in Slabs-on-Grade: Form weakened-plane contraction joints, sectioning concrete into areas as indicated. Construct contraction joints for a depth equal to at least one-fourth of concrete thickness as follows:
	1. Grooved Joints: Form contraction joints after initial floating by grooving and finishing each edge of joint to a radius of 1/8 inch (3.2 mm). Repeat grooving of contraction joints after applying surface finishes. Eliminate groover tool marks on con...
	2. Sawed Joints: Form contraction joints with power saws equipped with shatterproof abrasive or diamond-rimmed blades. Cut 1/8-inch-wide joints into concrete when cutting action does not tear, abrade, or otherwise damage surface and before concrete de...

	D. Isolation Joints in Slabs-on-Grade: After removing formwork, install joint-filler strips at slab junctions with vertical surfaces, such as column pedestals, foundation walls, grade beams, and other locations, as indicated.
	1. Extend joint-filler strips full width and depth of joint, terminating flush with finished concrete surface unless otherwise indicated.
	2. 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 Section 079200 "Joint Sealants," are indicated.

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

	3.7 WATERSTOP INSTALLATION
	A. Flexible Waterstops: Install in construction joints and at other joints indicated to form a continuous diaphragm. Install in longest lengths practicable. Support and protect exposed waterstops during progress of the Work. Field fabricate joints in ...

	3.8 CONCRETE PLACEMENT
	A. Before placing concrete, verify that installation of formwork, reinforcement, and embedded items is complete and that required inspections have been performed.
	B. Do not add water to concrete during delivery, at Project site, or during placement unless approved by Structural Engineer of Record.
	C. Before test sampling and placing concrete, water may be added at Project site, subject to limitations of ACI 301.
	1. Do not add water to concrete after adding high-range water-reducing admixtures to mixture.

	D. Deposit concrete continuously in one layer or in horizontal layers of such thickness that no new concrete will be placed on concrete that has hardened enough to cause seams or planes of weakness. If a section cannot be placed continuously, provide ...
	1. Deposit concrete in horizontal layers of depth not to exceed formwork design pressures and in a manner to avoid inclined construction joints.
	2. Consolidate placed concrete with mechanical vibrating equipment according to ACI 301.
	3. Do not use vibrators to transport concrete inside forms. Insert and withdraw vibrators vertically at uniformly spaced locations to rapidly penetrate placed layer and at least 6 inches into preceding layer. Do not insert vibrators into lower layers ...

	E. Deposit and consolidate concrete for floors and slabs in a continuous operation, within limits of construction joints, until placement of a panel or section is complete.
	1. Consolidate concrete during placement operations, so concrete is thoroughly worked around reinforcement and other embedded items and into corners.
	2. Maintain reinforcement in position on chairs during concrete placement.
	3. Screed slab surfaces with a straightedge and strike off to correct elevations.
	4. Slope surfaces uniformly to drains where required.
	5. Begin initial floating using bull floats or darbies to form a uniform and open-textured surface plane, before excess bleedwater appears on the surface. Do not further disturb slab surfaces before starting finishing operations.

	F. Cold-Weather Placement: Comply with ACI 306.1.
	G. Hot-Weather Placement: Comply with ACI 301.

	3.9 FINISHING FORMED SURFACES
	A. Rough-Formed Finish: As-cast concrete texture imparted by form-facing material with tie holes and defects repaired and patched. Remove fins and other projections that exceed specified limits on formed-surface irregularities.
	1. Apply to concrete surfaces not exposed to public view.

	B. Smooth-Formed Finish: As-cast concrete texture imparted by form-facing material, arranged in an orderly and symmetrical manner with a minimum of seams. Repair and patch tie holes and defects. Remove fins and other projections that exceed specified ...
	1. Apply to concrete surfaces exposed to public view, to receive a rubbed finish, to be covered with a coating or covering material applied directly to concrete.

	C. Rubbed Finish: Apply the following to smooth-formed finished as-cast concrete where indicated:
	1. Smooth-Rubbed Finish: Not later than one day after form removal, moisten concrete surfaces and rub with carborundum brick or another abrasive until producing a uniform color and texture. Do not apply cement grout other than that created by the rubb...
	2. Grout-Cleaned Finish: Wet concrete surfaces and apply grout of a consistency of thick paint to coat surfaces and fill small holes. Mix one-part portland cement to one and one-half parts fine sand with a 1:1 mixture of bonding admixture and water. A...
	3. Cork-Floated Finish: Wet concrete surfaces and apply a stiff grout. Mix one-part portland cement and one part fine sand with a 1:1 mixture of bonding agent and water. Add white portland cement in amounts determined by trial patches so color of dry ...

	D. Related Unformed Surfaces: At tops of walls, horizontal offsets, and similar unformed surfaces adjacent to formed surfaces, strike off smooth and finish with a texture matching adjacent formed surfaces. Continue final surface treatment of formed su...

	3.10 FINISHING FLOORS AND SLABS
	A. General: Comply with ACI 302.1R recommendations for screeding, restraightening, and finishing operations for concrete surfaces. Do not wet concrete surfaces.
	B. Scratch Finish: While still plastic, texture concrete surface that has been screeded and bull-floated or darbied. Use stiff brushes, brooms, or rakes to produce a profile amplitude of 1/4 inch in one direction.
	1. Apply scratch finish to surfaces as indicated on Architectural documents.

	C. Float Finish: Consolidate surface with power-driven floats or by hand floating if area is small or inaccessible to power driven floats. Restraighten, cut down high spots, and fill low spots. Repeat float passes and restraightening until surface is ...
	1. Apply float finish to surfaces as indicated on Architectural documents.

	D. Trowel Finish: After applying float finish, apply first troweling and consolidate concrete by hand or power-driven trowel. Continue troweling passes and restraighten until surface is free of trowel marks and uniform in texture and appearance. Grind...
	1. Apply a trowel finish to surfaces as indicated on Architectural documents.
	2. Finish and measure surface so gap at any point between concrete surface and an unleveled, freestanding, 10-ft.-long straightedge resting on two high spots and placed anywhere on the surface does not exceed 1/8 inch.

	E. Trowel and Fine-Broom Finish: Apply a first trowel finish to surfaces as indicated on Architectural documents. While concrete is still plastic, slightly scarify surface with a fine broom.
	1. Comply with flatness and levelness tolerances for trowel-finished floor surfaces.

	F. Broom Finish: Apply a broom finish to exterior concrete platforms, steps, ramps, and elsewhere as indicated.
	1. Immediately after float finishing, slightly roughen trafficked surface by brooming with fiber-bristle broom perpendicular to main traffic route. Coordinate required final finish with Architect before application.


	3.11 MISCELLANEOUS CONCRETE ITEM INSTALLATION
	A. 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 conc...
	B. 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.
	C. Equipment Bases and Foundations:
	1. Coordinate sizes and locations of concrete bases with actual equipment provided.
	2. Construct concrete bases 4 inches high unless otherwise indicated and extend base not less than 6 inches in each direction beyond the maximum dimensions of supported equipment unless otherwise indicated or unless required for seismic anchor support.
	3. Minimum Compressive Strength: 4000 psi at 28 days.
	4. Install dowel rods to connect concrete base to concrete floor. Unless otherwise indicated, install dowel rods on 18-inch centers around the full perimeter of concrete base.
	5. For supported equipment, install epoxy-coated anchor bolts that extend through concrete base and anchor into structural concrete substrate.
	6. Prior to pouring concrete, place and secure anchorage devices. Use setting drawings, templates, diagrams, instructions, and directions furnished with items to be embedded.
	7. Cast anchor-bolt insert into bases. Install anchor bolts to elevations required for proper attachment to supported equipment.


	3.12 CONCRETE PROTECTING AND CURING
	A. General: Protect freshly placed concrete from premature drying and excessive cold or hot temperatures. Comply with ACI 306.1 for cold-weather protection and ACI 301 for hot-weather protection during curing.
	B. Evaporation Retarder: Apply evaporation retarder to unformed concrete surfaces if hot, dry, or windy conditions cause moisture loss approaching 0.2 lb/sq. ft. x h before and during finishing operations. Apply according to manufacturer's written ins...
	C. Cure concrete according to ACI 308.1, by one or a combination of the following methods:
	1. Moisture Curing: Keep surfaces continuously moist for not less than seven days with the following materials:
	a. Water.
	b. Continuous water-fog spray.
	c. Absorptive cover, water saturated, and kept continuously wet. Cover concrete surfaces and edges with 12-inch lap over adjacent absorptive covers.

	2. Moisture-Retaining-Cover Curing: Cover concrete surfaces with moisture-retaining cover for curing concrete, placed in widest practicable width, with sides and ends lapped at least 12 inches, and sealed by waterproof tape or adhesive. Cure for not l...
	a. Moisture cure or use moisture-retaining covers to cure concrete surfaces to receive floor coverings.
	b. Cure concrete surfaces to receive floor coverings with either a moisture-retaining cover or a curing compound that the manufacturer certifies does not interfere with bonding of floor covering used on Project.

	3. Curing Compound: Apply uniformly in continuous operation by power spray or roller according to manufacturer's written instructions. Recoat areas subjected to heavy rainfall within three hours after initial application. Maintain continuity of coatin...
	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 does not interfere with bonding of floor coverin...

	4. 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 initia...


	3.13 JOINT FILLING
	A. Prepare, clean, and install joint filler according to manufacturer's written instructions.
	1. Defer joint filling until concrete has aged at least one month(s). Do not fill joints until construction traffic has permanently ceased.

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

	3.14 CONCRETE SURFACE REPAIRS
	A. Defective Concrete: Repair and patch defective areas when approved by Architect. Remove and replace concrete that cannot be repaired and patched to Engineer’s approval.
	B. Add waterproofing admixture to all repair materials for water storage structures.
	C. Patching Mortar: Mix dry-pack patching mortar, consisting of 1 part portland cement to 2-1/2 parts fine aggregate passing a No. 16 (1.18-mm) sieve, using only enough water for handling and placing.
	D. Repairing Formed Surfaces: Surface defects include color and texture irregularities, cracks, spalls, air bubbles, honeycombs, rock pockets, fins and other projections on the surface, and stains and other discolorations that cannot be removed by cle...
	1. Immediately after form removal, cut out honeycombs, rock pockets, and voids more than 1/2 inch (13 mm) in any dimension to solid concrete. Limit cut depth to 3/4 inch (19 mm). Make edges of cuts perpendicular to concrete surface. Clean, dampen with...
	2. Repair defects on surfaces exposed to view by blending white portland cement and standard portland cement so that, when dry, patching mortar matches surrounding color. Patch a test area at inconspicuous locations to verify mixture and color match b...
	3. Repair defects on concealed formed surfaces that affect concrete's durability and structural performance as determined by Engineer.

	E. Repairing Unformed Surfaces: Test unformed surfaces, such as floors and slabs, for finish and verify surface tolerances specified for each surface. Correct low and high areas. Test surfaces sloped to drain for trueness of slope and smoothness; use ...
	1. Repair finished surfaces containing defects. Surface defects include spalls, popouts, honeycombs, rock pockets, crazing and cracks in excess of 0.01 inch (0.25 mm) wide or that penetrate to reinforcement or completely through unreinforced sections ...
	2. After concrete has cured at least 14 days, correct high areas by grinding.
	3. Correct localized low areas during or immediately after completing surface finishing operations by cutting out low areas and replacing with patching mortar. Finish repaired areas to blend into adjacent concrete.
	4. Correct other low areas scheduled to receive floor coverings with a repair underlayment. Prepare, mix, and apply repair underlayment and primer according to manufacturer's written instructions to produce a smooth, uniform, plane, and level surface....
	5. Correct other low areas scheduled to remain exposed with a repair topping. Cut out low areas to ensure a minimum repair topping depth of 1/4 inch (6 mm) to match adjacent floor elevations. Prepare, mix, and apply repair topping and primer according...
	6. Repair defective areas, except random cracks and single holes 1 inch (25 mm) or less in diameter, by cutting out and replacing with fresh concrete. Remove defective areas with clean, square cuts and expose steel reinforcement with at least a 3/4-in...
	7. Repair random cracks and single holes 1 inch (25 mm) or less in diameter with patching mortar. Groove top of cracks and cut out holes to sound concrete and clean off dust, dirt, and loose particles. Dampen cleaned concrete surfaces and apply bondin...

	F. Perform structural repairs of concrete, subject to Architect's approval, using epoxy adhesive and patching mortar.
	G. Repair materials and installation not specified above may be used, subject to Engineer's approval.

	3.15 FIELD QUALITY CONTROL
	A. Special Inspections: Engage a special inspector and qualified testing and inspecting agency to perform field tests and inspections and prepare test reports.
	B. Inspections:
	1. Steel reinforcement placement.
	2. Steel reinforcement welding.
	3. Headed bolts and studs.
	4. Verification of use of required design mixture.
	5. Concrete placement, including conveying and depositing.
	6. Curing procedures and maintenance of curing temperature.
	7. Verification of concrete strength before removal of shores and forms from walls, columns, piers, beams and slabs.

	C. Concrete Tests: Testing of composite samples of fresh concrete obtained according to ASTM C 172/C 172M shall be performed according to the following requirements:
	1. Testing Frequency: Obtain at least one composite sample for each 100 cu. yd. or fraction thereof of each concrete mixture placed each day.
	a. When frequency of testing provides fewer than five compressive-strength tests for each concrete mixture, testing shall be conducted from at least five randomly selected batches or from each batch if fewer than five are used.

	2. Slump: ASTM C 143/C 143M; one test at point of placement for each composite sample, but not less than one test for each day's pour of each concrete mixture. Perform additional tests when concrete consistency appears to change.
	3. Air Content: ASTM C 231/C 231M, pressure method, for normal-weight concrete; one test for each composite sample, but not less than one test for each day's pour of each concrete mixture.
	4. Concrete Temperature: ASTM C 1064/C 1064M; one test hourly when air temperature is 40 deg F and below or 80 deg F and above, and one test for each composite sample.
	5. Compression Test Specimens: ASTM C 31/C 31M.
	a. Cast and laboratory cure two sets of two standard cylinder specimens for each composite sample.
	b. Cast and field cure two sets of two standard cylinder specimens for each composite sample.

	6. Compressive-Strength Tests: ASTM C 39/C 39M; test one set of two laboratory-cured specimens at 7 days and one set of two specimens at 28 days.
	a. Test one set of two field-cured specimens at 7 days and one set of two specimens at 28 days.
	b. A compressive-strength test shall be the average compressive strength from a set of two specimens obtained from same composite sample and tested at age indicated.

	7. When strength of field-cured cylinders is less than 85 percent of companion laboratory-cured cylinders, Contractor shall evaluate operations and provide corrective procedures for protecting and curing in-place concrete.
	8. Strength of each concrete mixture will be satisfactory if every average of any three consecutive compressive-strength tests equals or exceeds specified compressive strength and no compressive-strength test value falls below specified compressive st...
	9. Test results shall be reported in writing to Architect, concrete manufacturer, and Contractor within 48 hours of testing. Reports of compressive-strength tests shall contain Project identification name and number, date of concrete placement, name o...
	10. Nondestructive Testing: Impact hammer, sonoscope, or other nondestructive device may be permitted by Architect but will not be used as sole basis for approval or rejection of concrete.
	11. Additional Tests: Testing and inspecting agency shall make additional tests of concrete when test results indicate that slump, air entrainment, compressive strengths, or other requirements have not been met, as directed by Architect. Testing and i...
	12. Additional testing and inspecting, at Contractor's expense, will be performed to determine compliance of replaced or additional work with specified requirements.
	13. Correct deficiencies in the Work that test reports and inspections indicate do not comply with the Contract Documents.

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



	034100 - Precast Structural Concrete IFC 103123
	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. Precast structural concrete.

	B. Related Requirements:
	1. Section 310000 "Earthwork" for drainage fill under slabs-on-grade.


	1.3 ALLOWANCES
	A. Preconstruction, source quality-control and field quality-control testing are part of testing and inspecting allowance.

	1.4 DEFINITIONS
	A. Design Reference Sample: Sample of approved precast structural concrete color, finish, and texture, preapproved by Architect.

	1.5 PREINSTALLATION MEETINGS
	A. Preinstallation Conference: Conduct conference at Project site.

	1.6 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	B. Design Mixtures: For each precast concrete mixture. Include compressive strength and, if required, water-absorption tests.
	C. Shop Drawings:
	1. Include member locations, plans, elevations, dimensions, shapes and sections, openings, support conditions, and types of reinforcement, including special reinforcement.
	2. Detail fabrication and installation of precast structural concrete units, including connections at member ends and to adjoining construction.
	3. Indicate joints, reveals, drips, chamfers, and extent and location of each surface finish.
	4. Indicate separate face and backup mixture locations and thicknesses.
	5. Indicate type, size, and length of welded connections by AWS standard symbols.
	6. Detail loose and cast-in hardware, lifting and erection inserts, connections, and joints.
	7. Indicate locations, tolerances, and details of anchorage devices to be embedded in or attached to structure or other construction.
	8. Include and locate openings larger than 10 inches. Where additional structural support is required, include header design.
	9. Indicate location of each precast structural concrete unit by same identification mark placed on panel.
	10. Indicate relationship of precast structural concrete units to adjacent materials.
	11. Indicate locations, dimensions, and details of thin-brick units, including corner units and special shapes, and joint treatment.
	12. Indicate locations, dimensions, and details of stone facings, anchors, and joint widths.
	13. Indicate estimated camber for precast floor slabs with concrete toppings.
	14. Indicate shim sizes and grouting sequence.
	15. If design modifications are proposed to meet performance requirements and field conditions, submit design calculations and Shop Drawings. Do not adversely affect the appearance, durability, or strength of units when modifying details or materials ...

	D. Samples:
	1. For each type of finish indicated on exposed surfaces of precast structural concrete units with architectural finish, in sets of three, representative of finish, color, and texture variations expected; approximately 12 by 12 by 2 inches.
	a. Where other faces of precast concrete unit are exposed, include Samples illustrating workmanship, color, and texture of backup concrete as well as facing concrete.


	E. Delegated-Design Submittal: For precast structural concrete 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. Show precast structural concrete unit types, connections, types of reinforcement, including special reinforcement, and concrete cover on reinforcement. Indicate location, type, magnitude, and direction of loads imposed on the building structural fr...


	1.7 INFORMATIONAL SUBMITTALS
	A. Qualification Data: For Installer, fabricator and testing agency.
	B. Welding certificates.
	C. Material Certificates: For the following:
	1. Cementitious materials.
	2. Reinforcing materials and prestressing tendons.
	3. Admixtures.
	4. Bearing pads.
	5. Insulation.
	6. Structural-steel shapes and hollow structural sections.

	D. Material Test Reports: For aggregates, by a qualified testing agency.
	E. Preconstruction test reports.
	F. Source quality-control reports.
	G. Field quality-control and special inspection reports.

	1.8 QUALITY ASSURANCE
	A. Fabricator Qualifications: A firm that assumes responsibility for engineering precast structural concrete units to comply with performance requirements. Responsibility includes preparation of Shop Drawings and comprehensive engineering analysis by ...
	1. Designated as a PCI-certified plant as follows:
	a. Group C, Category C2 - Prestressed Hollowcore and Repetitively Produced Products.


	B. Installer Qualifications: A precast concrete erector qualified and designated by PCI's Certificate of Compliance, to erect Category S1 - Simple Structural Systems.
	C. Installer Qualifications: An experienced precast concrete erector who has retained a "PCI-Certified Field Auditor" to conduct a field audit of a project installed by erector in Category S1 - Simple Structural Systems and who can produce an Erectors...
	D. Testing Agency Qualifications: Qualified according to ASTM C 1077 and ASTM E 329 for testing indicated.
	E. Quality-Control Standard: For manufacturing procedures, testing requirements, and quality-control recommendations for types of units required, comply with PCI MNL 116, "Manual for Quality Control for Plants and Production of Structural Precast Conc...
	F. Welding Qualifications: Qualify procedures and personnel according to the following:
	1. AWS D1.1/D1.1M, "Structural Welding Code - Steel."
	2. AWS D1.4/D1.4M, "Structural Welding Code - Reinforcing Steel."


	1.9 COORDINATION
	A. Furnish loose connection hardware and anchorage items to be embedded in or attached to other construction before starting that Work. Provide locations, setting diagrams, templates, instructions, and directions, as required, for installation.

	1.10 DELIVERY, STORAGE, AND HANDLING
	A. Support units during shipment on nonstaining shock-absorbing material in same position as during storage.
	B. Store units with adequate bracing and protect units to prevent contact with soil, to prevent staining, and to prevent cracking, distortion, warping or other physical damage.
	1. Store units with dunnage across full width of each bearing point unless otherwise indicated.
	2. Place adequate dunnage of even thickness between each unit.
	3. Place stored units so identification marks are clearly visible, and units can be inspected.

	C. Handle and transport units in a manner that avoids excessive stresses that cause cracking or damage.
	D. Lift and support units only at designated points indicated on Shop Drawings.


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Manufacturers include, but are not limited to:
	1. Oldcastle Infrastructure
	2. Mack Industries
	3. DBS Prestress of Ohio
	4. Approved Equal


	2.2 PERFORMANCE REQUIREMENTS
	A. Delegated Design: Engage a qualified professional engineer, as defined in Section 014000 "Quality Requirements," to design precast structural concrete units.
	B. Design Standards: Comply with ACI 318 and with design recommendations in PCI MNL 120, "PCI Design Handbook - Precast and Prestressed Concrete," applicable to types of precast structural concrete units indicated.
	C. Fire-Resistance Calculations: Where indicated, provide precast structural concrete units whose fire resistance meets prescriptive requirements of authorities having jurisdiction or has been calculated according to ACI 216.1 or PCI MNL 124, "Design ...
	D. Structural Performance: Precast structural concrete units and connections shall withstand design loads indicated within limits and under conditions indicated.
	E. Structural Performance: Provide precast structural concrete units and connections capable of withstanding the following design loads within limits and under conditions indicated:
	1. Dead Loads: As Indicated.
	2. Concrete Topping Load: As indicated.
	3. Live Loads: As Indicated.
	4. Roof Loads: As Indicated.
	5. Snow Loads: As Indicated.
	6. Seismic Loads: As Indicated.
	7. Wind Loads: As Indicated.
	8. Design precast structural concrete framing system and connections to maintain clearances at openings, to allow for fabrication and construction tolerances, to accommodate live-load deflection, shrinkage and creep of primary building structure, and ...
	a. Thermal Movements: Allow for in-plane thermal movements resulting from annual ambient temperature changes of minus 18 to plus 120 deg F.

	9. Fire-Resistance Rating: Select material and minimum thicknesses to provide indicated fire rating.


	2.3 MOLD MATERIALS
	A. Molds: Rigid, dimensionally stable, non-absorptive material, warp and buckle free, that provides continuous precast concrete surfaces within fabrication tolerances indicated; nonreactive with concrete and suitable for producing required finishes.
	1. Mold-Release Agent: Commercially produced form-release agent that does not bond with, stain, or adversely affect precast concrete surfaces and does not impair subsequent surface or joint treatments of precast concrete.


	2.4 REINFORCING MATERIALS
	A. Reinforcing Bars: ASTM A 615/A 615M, Grade 60, deformed.
	B. Low-Alloy-Steel Reinforcing Bars: ASTM A 706/A 706M, deformed.
	C. Steel Bar Mats: ASTM A 184/A 184M, fabricated from ASTM A 615/A 615M, Grade 60 or ASTM A 706/A 706M], deformed bars, assembled with clips.
	D. Deformed-Steel Welded Wire Reinforcement: ASTM A 497/A 497M or ASTM A 1064/A 1064M, flat sheet.
	E. Supports: Suspend reinforcement from back of mold or use bolsters, chairs, spacers, and other devices for spacing, supporting, and fastening reinforcing bars and welded wire reinforcement in place according to PCI MNL 116.

	2.5 PRESTRESSING TENDONS
	A. Pretensioning Strand: ASTM A 416/A 416M, Grade 250 or Grade 270, uncoated, seven-wire or ASTM A 886/A 886M, Grade 270, indented, seven-wire, low-relaxation strand.
	B. Unbonded Post-Tensioning Strand: ASTM A 416/A 416M, Grade 270, uncoated, seven-wire, low-relaxation strand.
	1. Coat unbonded post-tensioning strand with post-tensioning coating complying with ACI 423.7 and sheath with polypropylene tendon sheathing complying with ACI 423.7. Include anchorage devices and coupler assemblies.

	C. Post-Tensioning Bars: ASTM A 722/A 722M, uncoated high-strength steel bar.

	2.6 CONCRETE MATERIALS
	A. Portland Cement: ASTM C 150/C 150M, Type I or Type III, gray, unless otherwise indicated.
	1. For surfaces exposed to view in finished structure, use gray or white cement, of same type, brand, and mill source.

	B. Supplementary Cementitious Materials:
	1. Fly Ash: ASTM C 618, Class C or F, with maximum loss on ignition of 3 percent.
	2. Metakaolin: ASTM C 618, Class N.
	3. Silica Fume: ASTM C 1240, with optional chemical and physical requirement.
	4. Ground Granulated Blast-Furnace Slag: ASTM C 989, Grade 100 or 120.

	C. Normal-Weight Aggregates: Except as modified by PCI MNL 116, ASTM C 33/C 33M, with coarse aggregates complying with Class 5M. Stockpile fine and coarse aggregates for each type of exposed finish from a single source (pit or quarry) for Project.
	1. Face-Mixture-Coarse Aggregates: Selected, hard, and durable; free of material that reacts with cement or causes staining; to match selected finish sample.
	a. Gradation: Uniformly graded.

	2. Face-Mixture-Fine Aggregates: Selected, natural or manufactured sand compatible with coarse aggregate to match approved finish sample.

	D. Lightweight Aggregates: Except as modified by PCI MNL 116, ASTM C 330/C 330M, with absorption less than 11 percent.
	E. Water: Potable; free from deleterious material that may affect color stability, setting, or strength of concrete and complying with chemical limits of PCI MNL 116.
	F. Air-Entraining Admixture: ASTM C 260, certified by manufacturer to be compatible with other required admixtures.
	G. Chemical Admixtures: Certified by manufacturer to be compatible with other admixtures and to not contain calcium chloride, or more than 0.15 percent chloride ions or other salts by weight of admixture.
	1. Water-Reducing Admixtures: ASTM C 494/C 494M, Type A.
	2. Retarding Admixture: ASTM C 494/C 494M, Type B.
	3. Water-Reducing and Retarding Admixture: ASTM C 494/C 494M, Type D.
	4. Water-Reducing and Accelerating Admixture: ASTM C 494/C 494M, Type E.
	5. High-Range, Water-Reducing Admixture: ASTM C 494/C 494M, Type F.
	6. High-Range, Water-Reducing and Retarding Admixture: ASTM C 494/C 494M, Type G.
	7. Plasticizing Admixture: ASTM C 1017/C 1017M, Type I.
	8. Plasticizing and Retarding Admixture: ASTM C 1017/C 1017M, Type II.


	2.7 STEEL CONNECTION MATERIALS
	A. Carbon-Steel Shapes and Plates: ASTM A 36/A 36M.
	B. Carbon-Steel-Headed Studs: ASTM A 108, Grade 1010 through 1020, cold finished, AWS D1.1/D1.1M, Type A or B, with arc shields and with minimum mechanical properties of PCI MNL 116.
	C. Carbon-Steel Plate: ASTM A 283/A 283M, Grade C.
	D. Carbon-Steel Castings: ASTM A 27/A 27M, Grade 60-30.
	E. High-Strength, Low-Alloy Structural Steel: ASTM A 572/A 572M.
	F. Carbon-Steel Structural Tubing: ASTM A 500/A 500M, Grade B or Grade C.
	G. Deformed-Steel Wire or Bar Anchors: ASTM A 496/A 496M or ASTM A 706/A 706M.
	H. Carbon-Steel Bolts and Studs: ASTM A 307, Grade A; carbon-steel, hex-head bolts and studs; carbon-steel nuts, ASTM A 563; and flat, unhardened steel washers, ASTM F 844.
	I. High-Strength Bolts, Nuts, and Washers: ASTM F 3125/F 3125M, Grade A325, Type 1, heavy-hex steel structural bolts; ASTM A 563, Grade DH, heavy-hex carbon-steel nuts; and ASTM F 436/F 436M, Type 1, hardened carbon-steel washers.
	1. Finish: Plain.

	J. Shop-Primed Finish: Prepare surfaces of nongalvanized-steel items, except those surfaces to be embedded in concrete, according to requirements in SSPC-SP 3, and shop apply [lead- and chromate-free, rust-inhibitive primer, complying with performance...
	K. Welding Electrodes: Comply with AWS standards.
	L. Precast Accessories: Provide clips, hangers, plastic or steel shims, and other accessories required to install precast structural concrete units.

	2.8 BEARING PADS
	A. Provide one of the following bearing pads for precast structural concrete units as recommended by precast fabricator for application:
	1. Elastomeric Pads: AASHTO M 251, plain, vulcanized, 100 percent polychloroprene (neoprene) elastomer, molded to size or cut from a molded sheet, 50 to 70 Shore, Type A durometer hardness, ASTM D 2240; minimum tensile strength 2250 psi, ASTM D 412.
	2. Random-Oriented-Fiber-Reinforced Elastomeric Pads: Preformed, randomly oriented synthetic fibers set in elastomer. 70 to 90 Shore, Type A durometer hardness, ASTM D 2240; capable of supporting a compressive stress of 3000 psi with no cracking, spli...
	3. Cotton-Duck-Fabric-Reinforced Elastomeric Pads: Preformed, horizontally layered cotton-duck fabric bonded to an elastomer; 80 to 100 Shore, Type A durometer hardness, ASTM D 2240; complying with AASHTO's "AASHTO LRFD Bridge Design Specifications," ...
	4. Frictionless Pads: PTFE, glass-fiber reinforced, bonded to stainless or mild-steel plate, or random-oriented-fiber-reinforced elastomeric pads; of type required for in-service stress.
	5. High-Density Plastic: Multimonomer, nonleaching, plastic strip.


	2.9 ACCESSORIES
	A. Reglets: Specified in Section 076200 "Sheet Metal Flashing and Trim."
	B. Reglets: PVC extrusions, or Stainless steel, Type 302 or Type 304, felt or fiber filled, or with face opening of slots covered.
	C. Precast Accessories: Provide clips, hangers, high-density plastic or steel shims, and other accessories required to install structural precast concrete units.

	2.10 GROUT MATERIALS
	A. Sand-Cement Grout: Portland cement, ASTM C 150/C 150M, Type I, and clean, natural sand, ASTM C 144 or ASTM C 404. Mix at ratio of 1 part cement to 2-1/2 to 3 parts sand, by volume, with minimum water required for placement and hydration. Water-solu...
	B. Nonmetallic, Nonshrink Grout: Packaged, nonmetallic, noncorrosive, nonstaining grout containing selected silica sands, portland cement, shrinkage-compensating agents, plasticizing and water-reducing agents, complying with ASTM C 1107/C 1107M, Grade...
	C. Epoxy-Resin Grout: Two-component, mineral-filled epoxy resin; ASTM C 881/C 881M, of type, grade, and class to suit requirements.

	2.11 CONCRETE MIXTURES
	A. Prepare design mixtures for each type of precast concrete required.
	1. Use fly ash, pozzolan, ground granulated blast-furnace slag, and silica fume as needed to reduce the total amount of portland cement, which would otherwise be used, by not less than 40 percent.
	2. Limit use of fly ash to 20 percent replacement of portland cement by weight and ground granulated blast-furnace slag to 20 percent of portland cement by weight; metakaolin and silica fume to 10 percent of portland cement by weight.

	B. Design mixtures may be prepared by a qualified independent testing agency or by qualified precast plant personnel at precast structural concrete fabricator's option.
	C. Limit water-soluble chloride ions to maximum percentage by weight of cement permitted by ACI 318 (ACI 318M) or PCI MNL 116 when tested according to ASTM C 1218/C 1218M.
	D. Normal-Weight Concrete Mixtures: Proportion full-depth mixture by either laboratory trial batch or field test data methods according to ACI 211.1, with materials to be used on Project, to provide normal-weight concrete with the following properties:
	1. Compressive Strength (28 Days): 5000 psi.
	2. Maximum Water-Cementitious Materials Ratio: 0.45.

	E. Water Absorption: For structural precast concrete with an architectural finish, limit water absorption to 6 percent by weight or 14 percent by volume, tested according to ASTM C 642, except for boiling requirement.
	F. Add air-entraining admixture at manufacturer's prescribed rate to result in concrete at point of placement having an air content complying with PCI MNL 116.
	G. When included in design mixtures, add other admixtures to concrete mixtures according to manufacturer's written instructions.
	H. Concrete Mix Adjustments: Concrete mix design adjustments may be proposed if characteristics of materials, Project conditions, weather, test results, or other circumstances warrant.

	2.12 MOLD FABRICATION
	A. Molds: Accurately construct molds, mortar tight, of sufficient strength to withstand pressures due to concrete-placement operations and temperature changes and for prestressing and detensioning operations. Coat contact surfaces of molds with releas...
	B. Maintain molds to provide completed precast structural concrete units of shapes, lines, and dimensions indicated, within fabrication tolerances specified.
	1. Form joints are not permitted on faces of structural precast concrete with an architectural finish that is exposed to view in the finished work.
	2. Edge and Corner Treatment: Uniformly chamfered or radiused.


	2.13 FABRICATION
	A. Cast-in Anchors, Inserts, Plates, Angles, and Other Anchorage Hardware: Fabricate anchorage hardware with sufficient anchorage and embedment to comply with design requirements. Accurately position for attachment of loose hardware, and secure in pla...
	1. Weld-headed studs and deformed bar anchors used for anchorage according to AWS D1.1/D1.1M and AWS C5.4, "Recommended Practices for Stud Welding."

	B. Furnish loose hardware items including steel plates, clip angles, seat angles, anchors, dowels, cramps, hangers, and other hardware shapes for securing precast structural concrete units to supporting and adjacent construction.
	C. Cast-in reglets, slots, holes, and other accessories in precast structural concrete units as indicated on the Contract Drawings.
	D. Cast-in openings larger than 10 inches in any dimension. Do not drill or cut openings or prestressing strand without Architect's approval.
	E. Reinforcement: Comply with recommendations in PCI MNL 116 for fabricating, placing, and supporting reinforcement.
	1. Clean reinforcement of loose rust and mill scale, earth, and other materials that reduce or destroy the bond with concrete. When damage to epoxy-coated reinforcement exceeds limits specified in ASTM A 775/A 775M, repair with patching material compa...
	2. Accurately position, support, and secure reinforcement against displacement during concrete-placement and consolidation operations. Completely conceal support devices to prevent exposure on finished surfaces.
	3. Place reinforcing steel and prestressing strand to maintain at least 3/4-inch minimum concrete cover. Increase cover requirements for reinforcing steel to 1-1/2 inches when units are exposed to corrosive environment or severe exposure conditions. A...
	4. Install welded wire fabric in lengths as long as practicable. Lap adjoining pieces at least one full mesh spacing and wire tie laps, where required by design. Offset laps of adjoining widths to prevent continuous laps in either direction.

	F. Reinforce precast structural concrete units to resist handling, transportation, and erection stresses and specified in-place loads.
	G. Prestress tendons for precast structural concrete units by either pretensioning or post-tensioning methods. Comply with PCI MNL 116.
	1. Delay detensioning or post-tensioning of precast, prestressed structural concrete units until concrete has reached its indicated minimum design release compressive strength as established by test cylinders cured under same conditions as concrete unit.
	2. Detension pretensioned tendons either by gradually releasing tensioning jacks or by heat cutting tendons, using a sequence and pattern to prevent shock or unbalanced loading.
	3. If concrete has been heat cured, detension while concrete is still warm and moist to avoid dimensional changes that may cause cracking or undesirable stresses.
	4. Protect strand ends and anchorages with bituminous, zinc-rich, or epoxy paint to avoid corrosion and possible rust spots.
	5. Protect strand ends and anchorages with a minimum of 1-inch-thick, nonmetallic, nonshrink, grout mortar and sack rub surface. Coat or spray the inside surfaces of pocket with bonding agent before installing grout.

	H. Comply with requirements in PCI MNL 116 and in this Section for measuring, mixing, transporting, and placing concrete. After concrete batching, no additional water may be added.
	I. Place face mixture to a minimum thickness after consolidation of the greater of 1 inch or 1.5 times the maximum aggregate size, but not less than the minimum reinforcing cover specified.
	J. Place concrete in a continuous operation to prevent cold joints or planes of weakness from forming in precast concrete units.
	1. Place backup concrete mixture to ensure bond with face-mixture concrete.

	K. Thoroughly consolidate placed concrete by vibration without dislocating or damaging reinforcement and built-in items, and minimize pour lines, honeycombing, or entrapped air voids on surfaces. Use equipment and procedures complying with PCI MNL 116.
	1. Place self-consolidating concrete without vibration according to PCI TR-6, "Interim Guidelines for the Use of Self-Consolidating Concrete in Precast/Prestressed Concrete Institute Member Plants." Ensure adequate bond between face and backup concret...

	L. Comply with PCI MNL 116 procedures for hot- and cold-weather concrete placement.
	M. Identify pickup points of precast structural concrete units and orientation in structure with permanent markings, complying with markings indicated on Shop Drawings. Imprint or permanently mark casting date on each precast structural concrete unit ...
	N. Cure concrete, according to requirements in PCI MNL 116, by moisture retention without heat or by accelerated heat curing using live steam or radiant heat and moisture. Cure units until compressive strength is high enough to ensure that stripping d...
	O. Discard and replace precast structural concrete units that do not comply with requirements, including structural, manufacturing tolerance, and appearance, unless repairs meet requirements in PCI MNL 116 and meet Architect's approval.

	2.14 FABRICATION TOLERANCES
	A. Fabricate precast structural concrete units to shapes, lines, and dimensions indicated so each finished unit complies with PCI MNL 116 product dimension tolerances as well as position tolerances for cast-in items.

	2.15 COMMERCIAL FINISHES
	A. Grade B Finish: Fill air pockets and holes larger than 1/4 inch in diameter with sand-cement paste matching color of adjacent surfaces. Fill air holes greater than 1/8 inch in width that occur more than once per 2 sq. in.. Grind smooth form offsets...
	B. Screed or float finish unformed surfaces. Strike off and consolidate concrete with vibrating screeds to a uniform finish. Hand screed at projections. Normal color variations, minor indentations, minor chips, and spalls are permitted. Major imperfec...
	C. Smooth, steel trowel finish unformed surfaces. Consolidate concrete, bring to proper level with straightedge, float, and trowel to a smooth, uniform finish.
	D. Apply roughened surface finish according to ACI 318 to precast concrete units that receive concrete topping after installation.

	2.16 SOURCE QUALITY CONTROL
	A. Testing Agency: Engage a qualified testing agency to evaluate precast structural concrete fabricator's quality-control and testing methods.
	1. Allow testing agency access to material storage areas, concrete production equipment, concrete placement, and curing facilities. Cooperate with testing agency and provide samples of materials and concrete mixtures as may be requested for additional...

	B. Testing: Test and inspect precast structural concrete according to PCI MNL 116 requirements and ASTM C 1610/C 1610M, ASTM C 1611/C 1611M, ASTM C 1621/C 1621M, and ASTM C 1712/C 1712M.
	1. Test and inspect self-consolidating concrete according to PCI TR-6.

	C. Strength of precast structural concrete units is considered deficient if units fail to comply with ACI 318 requirements for concrete strength.
	D. If there is evidence that strength of precast concrete units may be deficient or may not comply with ACI 318 requirements, employ a qualified testing agency to obtain, prepare, and test cores drilled from hardened concrete to determine compressive ...
	1. A minimum of three representative cores shall be taken from units of suspect strength, from locations directed by Architect.
	2. Test cores in an air-dry condition or, if units are wet under service conditions, test cores after immersion in water in a wet condition.
	3. Strength of concrete for each series of three cores is considered satisfactory if average compressive strength is equal to at least 85 percent of 28-day design compressive strength and no single core is less than 75 percent of 28-day design compres...
	4. Report test results in writing on same day that tests are performed, with copies to Architect, Contractor, and precast concrete fabricator. Test reports include the following:
	a. Project identification name and number.
	b. Date when tests were performed.
	c. Name of precast concrete fabricator.
	d. Name of concrete testing agency.
	e. Identification letter, name, and type of precast concrete unit(s) represented by core tests; design compressive strength; type of break; compressive strength at breaks, corrected for length-diameter ratio; and direction of applied load to core in r...


	E. Patching: If core test results are satisfactory and precast structural concrete units comply with requirements, clean and dampen core holes and solidly fill with same precast concrete mixture that has no coarse aggregate, and finish to match adjace...
	F. Defective Units: Discard and replace precast structural concrete units that do not comply with requirements, including strength, manufacturing tolerances, and color and texture range. Chipped, spalled, or cracked units may be repaired, subject to A...


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine supporting structural frame or foundation and conditions for compliance with requirements for installation tolerances, bearing surface tolerances, and other conditions affecting performance of the Work.
	B. Proceed with installation only after unsatisfactory conditions have been corrected.
	C. Do not install precast concrete units until supporting, cast-in-place concrete has attained minimum allowable design compressive strength and until supporting steel or other structure is structurally ready to receive loads from precast concrete units.

	3.2 INSTALLATION
	A. Install clips, hangers, bearing pads, and other accessories required for connecting precast structural concrete units to supporting members and backup materials.
	B. Erect precast structural concrete level, plumb, and square within specified allowable tolerances. Provide temporary structural framing, shoring, and bracing as required to maintain position, stability, and alignment of units until permanent connect...
	1. Install temporary steel or plastic spacing shims or bearing pads as precast structural concrete units are being erected. Tack weld steel shims to each other to prevent shims from separating.
	2. Maintain horizontal and vertical joint alignment and uniform joint width as erection progresses.
	3. Remove projecting lifting devices and use plastic patch caps or sand-cement grout to fill voids within recessed lifting devices flush with surface of adjacent precast surfaces when recess is exposed.
	4. For hollow-core slab voids used as electrical raceways or mechanical ducts, align voids between units and tape butt joint at end of slabs.

	C. Connect precast structural concrete units in position by bolting, welding, grouting, or as otherwise indicated on Shop Drawings. Remove temporary shims, wedges, and spacers as soon as practical after connecting and grouting are completed.
	1. Do not permit connections to disrupt continuity of roof flashing.

	D. Field cutting of precast units is not permitted without approval of Architect.
	E. Fasteners: Do not use drilled or powder-actuated fasteners for attaching accessory items to precast, prestressed concrete units.
	F. Welding: Comply with applicable requirements in AWS D1.1/D1.1M and AWS D1.4/D1.4M for welding, welding electrodes, appearance, quality of welds, and methods used in correcting welding work.
	1. Protect precast structural concrete units and bearing pads from damage by field welding or cutting operations, and provide noncombustible shields as required.
	2. Clean weld-affected steel surfaces with chipping hammer followed by brushing, and apply a minimum 4.0-mil-thick coat of galvanized repair paint to galvanized surfaces according to ASTM A 780/A 780M.
	3. Clean weld-affected steel surfaces with chipping hammer followed by brushing, and reprime damaged painted surfaces.
	4. Visually inspect welds and remove, reweld, or repair incomplete and defective welds.

	G. At bolted connections, use lock washers, tack welding, or other approved means to prevent loosening of nuts after final adjustment.
	1. Where slotted connections are used, verify bolt position and tightness. For sliding connections, properly secure bolt but allow bolt to move within connection slot.
	2. For slip-critical connections, use one of the following methods to assure proper bolt pretension:
	a. Turn-of-Nut: According to RCSC's "Specification for Structural Joints Using ASTM A 325 or A 490 Bolts."
	b. Calibrated Wrench: According to RCSC's "Specification for Structural Joints Using ASTM A 325 or A 490 Bolts."
	c. Twist-off Tension Control Bolt: ASTM F 3125/F 3125M, Grade 1852.
	d. Direct-Tension Control Bolt: ASTM F 3125/F 3125M, Grade 1852.

	3. For slip-critical connections, use method and inspection procedure approved by Architect and coordinated with inspection agency.

	H. Grouting or Dry-Packing Connections and Joints: Grout connections and joints and open spaces at keyways, connections, and joints where required or indicated on Shop Drawings. Retain flowable grout in place until hard enough to support itself. Alter...
	1. Place grout and finish smooth, level, and plumb with adjacent concrete surfaces.
	2. Fill joints completely without seepage to other surfaces.
	3. Trowel top of grout joints on roofs smooth and uniform. Finish transitions between different surface levels not steeper than 1 to 12.
	4. Place grout end cap or dam in voids at ends of hollow-core slabs.
	5. Promptly remove grout material from exposed surfaces before it affects finishes or hardens.
	6. Keep grouted joints damp for not less than 24 hours after initial set.


	3.3 ERECTION TOLERANCES
	A. Erect precast structural concrete units level, plumb, square, and in alignment without exceeding the noncumulative erection tolerances of PCI MNL 135.
	B. Minimize variations between adjacent slab members by jacking, loading, or other method recommended by fabricator and approved by Architect.

	3.4 FIELD QUALITY CONTROL
	A. Special Inspections: Engage a qualified special inspector to perform the following special inspections:
	1. Erection of precast structural concrete members.

	B. Testing Agency: Engage a qualified testing agency to perform tests and inspections.
	C. Visually inspect field welds and test according to ASTM E 165 or to ASTM E 709 and ASTM E 1444. High-strength bolted connections are subject to inspections.
	D. Testing agency will report test results promptly and in writing to Contractor and Architect.
	E. Repair or remove and replace work where tests and inspections indicate that it does not comply with specified requirements.
	F. Additional testing and inspecting, at Contractor's expense, shall be performed to determine compliance of replaced or additional work with specified requirements.
	G. Prepare test and inspection reports.

	3.5 REPAIRS
	A. Repair precast structural concrete units if permitted by Architect.
	1. Repairs may be permitted if structural adequacy, serviceability, durability, and appearance of units have not been impaired.

	B. Mix patching materials and repair units so cured patches blend with color, texture, and uniformity of adjacent exposed surfaces and show no apparent line of demarcation between original and repaired work, when viewed in typical daylight illuminatio...
	C. Prepare and repair damaged galvanized coatings with galvanizing repair paint according to ASTM A 780/A 780M.
	D. Wire brush, clean, and paint damaged prime-painted components with same type of shop primer.
	E. Remove and replace damaged precast structural concrete units that cannot be repaired or when repairs do not comply with requirements as determined by Architect.

	3.6 CLEANING
	A. Clean mortar, plaster, fireproofing, weld slag, and other deleterious material from concrete surfaces and adjacent materials immediately.
	B. Clean exposed surfaces of precast concrete units after erection and completion of joint treatment to remove weld marks, other markings, dirt, and stains.
	1. Perform cleaning procedures, if necessary, according to precast concrete fabricator's written recommendations. Protect other work from staining or damage due to cleaning operations.
	2. Do not use cleaning materials or processes that could change the appearance of exposed concrete finishes or damage adjacent materials.




	042000 - UNIT MASONRY
	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. Concrete masonry units.
	2. Concrete building brick.
	3. Face brick.
	4. Structural glazed facing tile.
	5. Mortar and grout.
	6. Steel reinforcing bars.
	7. Masonry joint reinforcement.
	8. Ties and anchors.
	9. Embedded flashing.
	10. Miscellaneous masonry accessories.
	11. Masonry cell insulation.

	B. Related Sections:
	1. Division 08 Section Doors and Window work.


	1.3 DEFINITIONS
	A. CMU(s):  Concrete masonry unit(s).
	B. Reinforced Masonry:  Masonry containing reinforcing steel in grouted cells.

	1.4 PERFORMANCE REQUIREMENTS
	A. Provide structural unit masonry that develops indicated net-area compressive strengths at 28 days.
	1. Determine net-area compressive strength of masonry from average net-area compressive strengths of masonry units and mortar types (unit-strength method) according to Tables 1 and 2 in ACI 530.1/ASCE 6/TMS 602.


	1.5 SUBMITTALS
	A. Product Data:  For each type of product indicated.
	B. Shop Drawings:  For the following:
	1. Masonry Units:  Show sizes, profiles, coursing, and locations of special shapes.
	2. Reinforcing Steel:  Detail bending and placement of unit masonry reinforcing bars.  Comply with ACI 315, "Details and Detailing of Concrete Reinforcement."
	3. Fabricated Flashing:  Detail corner units, end-dam units, and other special applications.

	C. Material Certificates:  For each type and size of the following:
	1. Masonry units.
	a. Include data on material properties.
	b. For brick, include size-variation data verifying that actual range of sizes falls within specified tolerances.
	c. For exposed brick, include test report for efflorescence according to ASTM C 67.
	d. For surface-coated brick, include test report for durability of surface appearance after 50 cycles of freezing and thawing per ASTM C 67.
	e. For masonry units include data and calculations establishing average net-area compressive strength of units.

	2. Cementitious materials.  Include brand, type, and name of manufacturer.
	3. Preblended, dry mortar mixes.  Include description of type and proportions of ingredients.
	4. Grout mixes.  Include description of type and proportions of ingredients.
	5. Reinforcing bars.
	6. Joint reinforcement.
	7. Anchors, ties, and metal accessories.

	D. Mix Designs:  For each type of mortar and grout.  Include description of type and proportions of ingredients.
	1. Include test reports for mortar mixes required to comply with property specification.  Test according to ASTM C 109/C 109M for compressive strength, ASTM C 1506 for water retention, and ASTM C 91 for air content.
	2. Include test reports, according to ASTM C 1019, for grout mixes required to comply with compressive strength requirement.

	E. Statement of Compressive Strength of Masonry:  For each combination of masonry unit type and mortar type, provide statement of average net-area compressive strength of masonry units, mortar type, and resulting net-area compressive strength of mason...

	1.6 QUALITY ASSURANCE
	A. Source Limitations for Masonry Units:  Obtain exposed masonry units of a uniform texture and color, or a uniform blend within the ranges accepted for these characteristics, from single source from single manufacturer for each product required.
	B. Source Limitations for Mortar Materials:  Obtain mortar ingredients of a uniform quality, including color for exposed masonry, from single manufacturer for each cementitious component and from single source or producer for each aggregate.
	C. Masonry Standard:  Comply with ACI 530.1/ASCE 6/TMS 602 unless modified by requirements in the Contract Documents.

	1.7 DELIVERY, STORAGE, AND HANDLING
	A. Store masonry units on elevated platforms in a dry location.  If units are not stored in an enclosed location, cover tops and sides of stacks with waterproof sheeting, securely tied.  If units become wet, do not install until they are dry.
	B. Store cementitious materials on elevated platforms, under cover, and in a dry location.  Do not use cementitious materials that have become damp.
	C. Store aggregates where grading and other required characteristics can be maintained and contamination avoided.
	D. Deliver preblended, dry mortar mix in moisture-resistant containers designed for use with dispensing silos.  Store preblended, dry mortar mix in delivery containers on elevated platforms, under cover, and in a dry location or in covered weatherproo...
	E. Store masonry accessories, including metal items, to prevent corrosion and accumulation of dirt and oil.

	1.8 PROJECT CONDITIONS
	A. Protection of Masonry:  During construction, cover tops of walls, projections, and sills with waterproof sheeting at end of each day's work.  Cover partially completed masonry when construction is not in progress.
	1. Extend cover a minimum of 24 inches (600 mm) down both sides of walls and hold cover securely in place.

	B. Do not apply uniform floor or roof loads for at least 12 hours and concentrated loads for at least three days after building masonry walls or columns.
	C. Stain Prevention:  Prevent grout, mortar, and soil from staining the face of masonry to be left exposed or painted.  Immediately remove grout, mortar, and soil that come in contact with such masonry.
	1. Protect base of walls from rain-splashed mud and from mortar splatter by spreading coverings on ground and over wall surface.
	2. Protect sills, ledges, and projections from mortar droppings.
	3. Protect surfaces of window and door frames, as well as similar products with painted and integral finishes, from mortar droppings.
	4. Turn scaffold boards near the wall on edge at the end of each day to prevent rain from splashing mortar and dirt onto completed masonry.

	D. Cold-Weather Requirements:  Do not use frozen materials or materials mixed or coated with ice or frost.  Do not build on frozen substrates.  Remove and replace unit masonry damaged by frost or by freezing conditions.  Comply with cold-weather const...
	1. Cold-Weather Cleaning:  Use liquid cleaning methods only when air temperature is 40 deg F (4 deg C) and higher and will remain so until masonry has dried, but not less than seven days after completing cleaning.

	E. Hot-Weather Requirements:  Comply with hot-weather construction requirements contained in ACI 530.1/ASCE 6/TMS 602.


	PART 2 -  PRODUCTS
	2.1 MASONRY UNITS, GENERAL
	A. Defective Units:  Referenced masonry unit standards may allow a certain percentage of units to contain chips, cracks, or other defects exceeding limits stated in the standard.  Do not use units where such defects will be exposed in the completed Work.
	B. Fire-Resistance Ratings:  Where indicated, provide units that comply with requirements for fire-resistance ratings indicated as determined by testing according to ASTM E 119, by equivalent masonry thickness, or by other means, as acceptable to auth...

	2.2 CONCRETE MASONRY UNITS
	A. Regional Materials:  Provide CMUs that have been manufactured within 500 miles (800 km) of Project site from aggregate and cement that have been extracted, harvested, or recovered, as well as manufactured, within 500 miles (800 km) of Project site.
	B. Shapes:  Provide shapes indicated and as follows, with exposed surfaces matching exposed faces of adjacent units unless otherwise indicated.
	1. Provide special shapes for lintels, corners, jambs, sashes, movement joints, headers, bonding, and other special conditions.
	2. Provide bullnose units for outside corners unless otherwise indicated.

	C. CMUs:  ASTM C 90.
	1. Unit Compressive Strength:  Provide units with minimum average net-area compressive strength of 2150 psi (14.8 MPa.
	2. Density Classification: Normal weight.
	3. Size (Width): Manufactured to dimensions 3/8 inch less than nominal dimensions.
	4. Faces:  Provide color and texture matching the range represented by Architect's sample.

	D. Concrete Building Brick:  ASTM C 55.
	1. Unit Compressive Strength: Provide units with minimum average net-area compressive strength of 2800 psi (19.31 MPa).
	2. Density Classification:  Normal weight.
	3. Size (Actual Dimensions):  3-5/8 inches (92 mm) wide by 7-5/8 inches (194 mm) long.


	2.3 BRICK
	A. Regional Materials:  Provide brick that has been manufactured within 500 miles (800 km) of Project site from materials that have been extracted, harvested, or recovered, as well as manufactured, within 500 miles (800 km) of Project site.
	B. General:  Provide shapes indicated and as follows, with exposed surfaces matching finish and color of exposed faces of adjacent units:
	1. For ends of sills and caps and for similar applications that would otherwise expose unfinished brick surfaces, provide units without cores or frogs and with exposed surfaces finished.
	2. Provide special shapes for applications where stretcher units cannot accommodate special conditions, including those at corners, movement joints, bond beams, sashes, and lintels.
	3. Provide special shapes for applications requiring brick of size, form, color, and texture on exposed surfaces that cannot be produced by sawing.
	4. Provide special shapes for applications where shapes produced by sawing would result in sawed surfaces being exposed to view.

	C. Face Brick:  Facing brick complying with ASTM C 216 or hollow brick complying with ASTM C 652, Class H40V (void areas between 25 and 40 percent of gross cross-sectional area).
	1. Products: Face Brick
	2. Grade: SW.
	3. Type: FBX or HBX.
	4. Unit Compressive Strength:  Provide units with minimum average net-area compressive strength of 3350 psi (23.10 MPa).
	5. Initial Rate of Absorption:  Less than 30 g/30 sq. in. (30 g/194 sq. cm) per minute when tested per ASTM C 67.
	6. Efflorescence:  Provide brick that has been tested according to ASTM C 67 and is rated "not effloresced."
	7. Surface Coating:  Brick with colors or textures produced by application of coatings shall withstand 50 cycles of freezing and thawing per ASTM C 67 with no observable difference in the applied finish when viewed from 10 feet (3 m)
	8. Provide brick as indicated on the Architectural drawings.

	D. Building (Common) Brick: ASTM C 62, Grade SW.
	1. Unit Compressive Strength: Provide units with minimum average net-area compressive strength of 1700 psi (11.72 MPa).


	2.4 MORTAR AND GROUT MATERIALS
	A. Regional Materials:  Provide aggregate for mortar and grout, cement, and lime that have been extracted, harvested, or recovered, as well as manufactured, within 500 miles (800 km) of Project site.
	B. Portland cement:  ASTM C 150, Type I or II, except Type III may be used for cold-weather construction.  Provide natural color or white cement as required to produce mortar color indicated.
	C. Hydrated Lime:  ASTM C 207, Type S.
	D. Portland Cement-Lime Mix:  Packaged blend of Portland cement and hydrated lime containing no other ingredients.
	E. Masonry Cement:  ASTM C 91.
	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. Capital Materials Corporation; Flamingo Color Masonry Cement.
	b. CEMEX S.A.B. de C.V.; Brikset Type N Citadel Type S Dixie Type S Kosmortar Type N Richmortar Victor Plastic Cement.
	c. Essroc, Italcementi Group; Brixment or Velvet.
	d. Holcim (US) Inc.; Mortamix Masonry Cement Rainbow Mortamix Custom Buff Masonry Cement White Mortamix Masonry Cement.
	e. Lafarge North America Inc.; Magnolia Masonry Cement Lafarge Masonry Cement Trinity White Masonry Cement.
	f. Lehigh Cement Company; Lehigh Masonry Cement Lehigh White Masonry Cement.
	g. National Cement Company, Inc.; Coosa Masonry Cement.


	F. Mortar Cement:  ASTM C 1329.
	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. Lafarge North America Inc.; Lafarge Mortar Cement or Magnolia Superbond Mortar Cement.


	G. Mortar Pigments:  Natural and synthetic iron oxides and chromium oxides, compounded for use in mortar mixes and complying with ASTM C 979.  Use only pigments with a record of satisfactory performance in masonry mortar.
	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. Davis Colors; True Tone Mortar Colors.
	b. Lanxess Corporation; Bayferrox Iron Oxide Pigments.
	c. Solomon Colors, Inc.; SGS Mortar Colors.


	H. Colored Cement Product:  Packaged blend made from portland cement and hydrated  and mortar pigments, all complying with specified requirements, and containing no other ingredients.
	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. Colored Portland Cement-Lime Mix:
	1) Capital Materials Corporation; Riverton Portland Cement Lime Custom Color.
	2) Holcim (US) Inc.; Rainbow Mortamix Custom Color Cement/Lime.
	3) Lafarge North America Inc.; Eaglebond Portland & Lime.
	4) Lehigh Cement Company; Lehigh Custom Color Portland/Lime Cement.

	b. Colored Masonry Cement:
	1) Capital Materials Corporation; Flamingo Color Masonry Cement.
	2) Cemex S.A.B. de C.V.; Richcolor Masonry Cement.
	3) Essroc, Italcementi Group; Brixment-in-Color.
	4) Holcim (US) Inc.; Rainbow Mortamix Custom Color Masonry Cement.
	5) Lafarge North America Inc.; U.S. Cement Custom Color Masonry Cement.
	6) Lehigh Cement Company; Lehigh Custom Color Masonry Cement.
	7) National Cement Company, Inc.; Coosa Masonry Cement.


	2. Formulate blend as required to produce color indicated or, if not indicated, as selected from manufacturer's standard colors.
	3. Pigments shall not exceed 10 percent of portland cement by weight.
	4. Pigments shall not exceed 5 percent of masonry cement or mortar cement by weight.

	I. Aggregate for Mortar:  ASTM C 144.
	1. For mortar that is exposed to view, use washed aggregate consisting of natural sand or crushed stone.
	2. For joints less than 1/4 inch (6 mm) thick, use aggregate graded with 100 percent passing the No. 16 (1.18-mm) sieve.
	3. White-Mortar Aggregates:  Natural white sand or crushed white stone.
	4. Colored-Mortar Aggregates:  Natural sand or crushed stone of color necessary to produce required mortar color.

	J. Aggregate for Grout:  ASTM C 404.
	K. Epoxy Pointing Mortar:  ASTM C 395, epoxy-resin-based material formulated for use as pointing mortar for structural-clay tile facing units (and approved for such use by manufacturer of units); in color indicated or, if not otherwise indicated, as s...
	L. Refractory Mortar Mix:  Ground fireclay or non-water-soluble, calcium aluminate, medium-duty refractory mortar that passes ASTM C 199 test; or an equivalent product acceptable to authorities having jurisdiction.
	M. Water-Repellent Admixture:  Liquid water-repellent mortar admixture intended for use with CMUs containing integral water repellent by same manufacturer.
	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. ACM Chemistries; RainBloc for Mortar.
	b. BASF Aktiengesellschaft; Rheopel Mortar Admixture.
	c. Grace Construction Products, W. R. Grace & Co. - Conn.; Dry-Block Mortar Admixture.


	N. Water:  Potable.

	2.5 REINFORCEMENT
	A. Uncoated Steel Reinforcing Bars:  ASTM A 615/A 615M or ASTM A 996/A 996M, Grade 60 (Grade 420).
	B. Masonry Joint Reinforcement, General:  ASTM A 951/A 951M.
	1. All Walls:  Hot-dip galvanized, carbon steel.
	2. Wire Size for Side Rods:  0.148-inch (3.77-mm) diameter.
	3. Wire Size for Cross Rods: 0.148-inch (3.77-mm) diameter.
	4. Wire Size for Veneer Ties: 0.148-inch (3.77-mm) diameter.
	5. Spacing of Cross Rods, Tabs, and Cross Ties: Not more than 16 inches (407 mm) o.c.
	6. Provide in lengths of not less than 10 feet (3 m).

	C. Masonry Joint Reinforcement for Single-Wythe Masonry:  Either ladder or truss type with single pair of side rods.
	D. Masonry Joint Reinforcement for Multiwythe Masonry:
	1. Ladder type with 1 side rod at each face shell of hollow masonry units more than 4 inches (100 mm) wide, plus 1 side rod at each wythe of masonry 4 inches (100 mm) wide or less.
	2. Tab type, either ladder or truss design, with 1 side rod at each face shell of backing wythe and with rectangular tabs sized to extend at least halfway through facing wythe but with at least 5/8-inch (16-mm) cover on outside face.
	3. Adjustable (two-piece) type, either ladder or truss design, with one side rod at each face shell of backing wythe and with separate adjustable ties with pintle-and-eye connections having a maximum adjustment of 1-1/4 inches (32 mm).  Size ties to e...

	E. Masonry Joint Reinforcement for Veneers Anchored with Seismic Masonry-Veneer Anchors:  Single 0.187-inch- (4.76-mm-) diameter, hot-dip galvanized, carbon continuous wire.

	2.6 TIES AND ANCHORS
	A. Materials:  Provide ties and anchors specified in this article that are made from materials that comply with the following unless otherwise indicated.
	1. Mill-Galvanized, Carbon-Steel Wire:  ASTM A 82/A 82M; with ASTM A 641/A 641M, Class 1 coating.
	2. Hot-Dip Galvanized, Carbon-Steel Wire:  ASTM A 82/A 82M; with ASTM A 153/A 153M, Class B-2 coating.
	3. Galvanized Steel Sheet:  ASTM A 653/A 653M, Commercial Steel, G60 (Z180) zinc coating.


	2.7 MISCELLANEOUS ANCHORS
	A. Anchor Bolts:  Headed steel bolts complying with ASTM A 307, Grade A (ASTM F 568M, Property Class 4.6); with ASTM A 563 (ASTM A 563M) hex nuts and, where indicated, flat washers; hot-dip galvanized to comply with ASTM A 153/A 153M, Class C; of dime...

	2.8 EMBEDDED FLASHING MATERIALS
	A. Metal Flashing:  Provide metal flashing complying with SMACNA's "Architectural Sheet Metal Manual" and as follows:
	1. Rubberized-Asphalt Flashing:  Composite flashing product consisting of a pliable, adhesive rubberized-asphalt compound, bonded to a high-density, cross-laminated polyethylene film to produce an overall thickness of not less than 0.030 inch.
	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) Advanced Building Products Inc.; Peel-N-Seal.
	2) Carlisle Coatings & Waterproofing; CCW-705-TWF Thru-Wall Flashing.
	3) Dayton Superior Corporation, Dur-O-Wal Division; Dur-O-Barrier Thru-Wall Flashing.
	4) Grace Construction Products, W. R. Grace & Co. - Conn.; Perm-A-Barrier Wall Flashing.
	5) Heckmann Building Products Inc.; No. 82 Rubberized-Asphalt Thru-Wall Flashing.
	6) Hohmann & Barnard, Inc.; Textroflash.

	b. Accessories:  Provide preformed corners, end dams, other special shapes, and seaming materials produced by flashing manufacturer.



	2.9 MISCELLANEOUS MASONRY ACCESSORIES
	A. Compressible Filler:  Premolded filler strips complying with ASTM D 1056, Grade 2A1; compressible up to 35 percent; of width and thickness indicated; formulated from  urethane or PVC.
	B. Preformed Control-Joint Gaskets:  Made from styrene-butadiene-rubber compound, complying with ASTM D 2000, Designation M2AA-805 or PVC, complying with ASTM D 2287, Type PVC-65406 and designed to fit standard sash block and to maintain lateral stabi...
	C. Bond-Breaker Strips:  Asphalt-saturated, organic roofing felt complying with ASTM D 226, Type I (No. 15 asphalt felt).
	D. Weep/Vent Products:  Use the following unless otherwise indicated:
	1. Rectangular Plastic Weep/Vent Tubing:  Clear butyrate, 3/8 by 1-1/2 by 3-1/2 inches (9 by 38 by 89 mm) long.
	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) Advanced Building Products Inc.; Mortar Maze weep vent.
	2) Blok-Lok Limited; Cell-Vent.
	3) Dayton Superior Corporation, Dur-O-Wal Division; Cell Vents.
	4) Heckmann Building Products Inc.; No. 85 Cell Vent.
	5) Hohmann & Barnard, Inc.; Quadro-Vent.
	6) Wire-Bond; Cell Vent.




	2.10 MASONRY CLEANERS
	A. Proprietary Acidic Cleaner:  Manufacturer's standard-strength cleaner designed for removing mortar/grout stains, efflorescence, and other new construction stains from new masonry without discoloring or damaging masonry surfaces.  Use product expres...
	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. Diedrich Technologies, Inc.
	b. EaCo Chem, Inc.
	c. ProSoCo, Inc.



	2.11 MORTAR AND GROUT MIXES
	A. General: Do not use admixtures, including pigments, air-entraining agents, accelerators, retarders, water-repellent agents, antifreeze compounds, or other admixtures, unless otherwise indicated.
	1. Do not use calcium chloride in mortar or grout.
	2. Use portland cement-lime or mortar cement mortar unless otherwise indicated.

	B. Mortar for Unit Masonry:  Comply with ASTM C 270, Proportion Specification.  Provide the following types of mortar for applications stated unless another type is indicated.
	1. For masonry below grade or in contact with earth, use Type M.
	2. For reinforced masonry, use Type S.
	3. For mortar parge coats, use Type S.
	4. For exterior, above-grade, load-bearing and non-load-bearing walls and parapet walls; for interior load-bearing walls; for interior non-load-bearing partitions; and for other applications where another type is not indicated, use Type N.

	C. Pigmented Mortar: Use colored cement product or select and proportion pigments with other ingredients to produce color required.
	1. Pigments shall not exceed 10 percent of Portland cement by weight.
	2. Pigments shall not exceed 5 percent of mortar cement by weight.
	3. Application:  Use pigmented mortar for exposed mortar joints with the following units:
	a. Face brick.


	D. Grout for Unit Masonry:  Comply with ASTM C 476.
	1. Use grout of type indicated or, if not otherwise indicated, of type (fine or coarse) that will comply with Table 1.15.1 in ACI 530.1/ASCE 6/TMS 602 for dimensions of grout spaces and pour height.
	2. Proportion grout in accordance with ASTM C 476, Table 1 or paragraph 4.2.2 for specified 28-day compressive strength indicated, but not less than 2000 psi (14 MPa).
	3. Provide grout with a slump of 8 to 11 inches (203 to 279 mm) as measured according to ASTM C 143/C 143M.
	2.12 MASONRY INSULATION
	A. Plastic foamed in place insulation: Plastic foam to be two component liquid process, with a polymethylene carbamide compound resin, and a modified poly ammio reactant catalyst.  Standard dry density of 0.7 pounds per cubic feet, and standard wet de...



	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine conditions, with Installer present, for compliance with requirements for installation tolerances and other conditions affecting performance of the Work.
	1. For the record, prepare written report, endorsed by Installer, listing conditions detrimental to performance of work.
	2. Verify that foundations are within tolerances specified.
	3. Verify that reinforcing dowels are properly placed.

	B. Before installation, examine rough-in and built-in construction for piping systems to verify actual locations of piping connections.
	C. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 INSTALLATION, GENERAL
	A. Thickness:  Build cavity and composite walls and other masonry construction to full thickness shown.  Build single-wythe walls to actual widths of masonry units, using units of widths indicated.
	B. Build chases and recesses to accommodate items specified in this and other Sections.
	C. Leave openings for equipment to be installed before completing masonry.  After installing equipment, complete masonry to match the construction immediately adjacent to opening.
	D. Use full-size units without cutting if possible.  If cutting is required to provide a continuous pattern or to fit adjoining construction, cut units with motor-driven saws; provide clean, sharp, unchipped edges.  Allow units to dry before laying un...
	E. Select and arrange units for exposed unit masonry to produce a uniform blend of colors and textures.
	1. Mix units from several pallets or cubes as they are placed.

	F. Matching Existing Masonry:  Match coursing, bonding, color, and texture of existing masonry.
	G. Wetting of Brick:  Wet brick before laying if initial rate of absorption exceeds 30 g/30 sq. in. (30 g/194 sq. cm) per minute when tested per ASTM C 67.  Allow units to absorb water so they are damp but not wet at time of laying.

	3.3 TOLERANCES
	A. Dimensions and Locations of Elements:
	1. For dimensions in cross section or elevation do not vary by more than plus 1/2 inch (12 mm) or minus 1/4 inch (6 mm).
	2. For location of elements in plan do not vary from that indicated by more than plus or minus 1/2 inch (12 mm).
	3. For location of elements in elevation do not vary from that indicated by more than plus or minus 1/4 inch (6 mm) in a story height or 1/2 inch (12 mm) total.

	B. Lines and Levels:
	1. For bed joints and top surfaces of bearing walls do not vary from level by more than 1/4 inch in 10 feet (6 mm in 3 m), or 1/2 inch (12 mm) maximum.
	2. For vertical lines and surfaces do not vary from plumb by more than 1/4 inch in 10 feet (6 mm in 3 m), 3/8 inch in 20 feet (9 mm in 6 m), or 1/2 inch (12 mm) maximum.

	C. Joints:
	1. For all joints, do not vary from thickness indicated by more than plus or minus 1/8 inch (3 mm), with a maximum thickness limited to 1/2 inch (12 mm).


	3.4 LAYING MASONRY WALLS
	A. Lay out walls in advance for accurate spacing of surface bond patterns with uniform joint thicknesses and for accurate location of openings, movement-type joints, returns, and offsets.  Avoid using less-than-half-size units, particularly at corners...
	B. Bond Pattern for Exposed Masonry:  Unless otherwise indicated, lay exposed masonry in running bond at High School.  Match bond pattern at Elementary School.
	C. Lay concealed masonry with all units in a wythe in running bond or bonded by lapping not less than 2 inches (50 mm). Bond and interlock each course of each wythe at corners.  Do not use units with less than nominal 4-inch (100-mm) horizontal face d...
	D. Stopping and Resuming Work:  Stop work by racking back units in each course from those in course below; do not tooth.  When resuming work, clean masonry surfaces that are to receive mortar, remove loose masonry units and mortar, and wet brick if re...
	E. Built-in Work:  As construction progresses, build in items specified in this and other Sections.  Fill in solidly with masonry around built-in items.
	F. Fill space between steel frames and masonry solidly with mortar unless otherwise indicated.
	G. Where built-in items are to be embedded in cores of hollow masonry units, place a layer of metal lath, wire mesh, or plastic mesh in the joint below and rod mortar or grout into core.
	H. Fill cores in hollow CMUs with grout 24 inches (600 mm) under bearing plates, beams, lintels, posts, and similar items unless otherwise indicated.
	I. Build non-load-bearing interior partitions full height of story to underside of solid floor or roof structure above unless otherwise indicated.
	1. Install compressible filler in joint between top of partition and underside of structure above.
	2. Fasten partition top anchors to structure above and build into top of partition.  Grout cells of CMUs solidly around plastic tubes of anchors and push tubes down into grout to provide 1/2-inch (13-mm) clearance between end of anchor rod and end of ...
	3. Wedge non-load-bearing partitions against structure above with small pieces of tile, slate, or metal.  Fill joint with mortar after dead-load deflection of structure above approaches final position.
	4. At fire-rated partitions, treat joint between top of partition and underside of structure above to comply with Division 07 Section "Fire-Resistive Joint Systems."


	3.5 MORTAR BEDDING AND JOINTING
	A. Lay CMU’s as follows:
	1. With face shells fully bedded in mortar and with head joints of depth equal to bed joints.
	2. With webs fully bedded in mortar in all courses of piers, columns, and pilasters.
	3. With webs fully bedded in mortar in grouted masonry, including starting course on footings.
	4. With entire units, including areas under cells, fully bedded in mortar at starting course on footings where cells are not grouted.

	B. Lay solid masonry units with completely filled bed and head joints; butter ends with sufficient mortar to fill head joints and shove into place.  Do not deeply furrow bed joints or slush head joints.
	C. Tool exposed joints slightly concave when thumbprint hard, using a jointer larger than joint thickness unless otherwise indicated.

	3.6 COMPOSITE MASONRY
	A. Bond wythes of composite masonry together using one of the following methods:
	1. Masonry Joint Reinforcement:  Installed in horizontal mortar joints.
	a. Where bed joints of both wythes align, use ladder-type reinforcement extending across both wythes.
	b. Where bed joints of wythes do not align, use adjustable (two-piece) type reinforcement with continuous horizontal wire in facing wythe attached to ties.


	B. Bond wythes of composite masonry together using bonding system indicated on Drawings.
	C. Collar Joints:  Solidly fill collar joints by parging face of first wythe that is laid and shoving units of other wythe into place.
	D. Corners:  Provide interlocking masonry unit bond in each wythe and course at corners unless otherwise indicated.
	1. Provide continuity with masonry joint reinforcement at corners by using prefabricated L-shaped units as well as masonry bonding.

	E. Intersecting and Abutting Walls:  Unless vertical expansion or control joints are shown at juncture, bond walls together as follows:
	1. Provide individual metal ties not more than 8 inches (203 mm) o.c.
	2. Provide continuity with masonry joint reinforcement by using prefabricated T-shaped units.
	3. Provide rigid metal anchors not more than 24 inches (610 mm) o.c.  If used with hollow masonry units, embed ends in mortar-filled cores.


	3.7 MASONRY JOINT REINFORCEMENT
	A. General:  Install entire length of longitudinal side rods in mortar with a minimum cover of 5/8 inch (16 mm). Lap reinforcement a minimum of 6 inches (150 mm).
	1. Space reinforcement not more than 16 inches (406 mm) o.c.

	B. Interrupt joint reinforcement at control and expansion joints unless otherwise indicated.
	C. Provide continuity at wall intersections by using prefabricated T-shaped units.
	D. Provide continuity at corners by using prefabricated L-shaped units.
	E. Cut and bend reinforcing units as directed by manufacturer for continuity at corners, returns, offsets, column fireproofing, pipe enclosures, and other special conditions.

	3.8 CONTROL AND EXPANSION JOINTS
	A. General:  Install control and expansion joint materials in unit masonry as masonry progresses.  Do not allow materials to span control and expansion joints without provision to allow for in-plane wall or partition movement.
	B. Form control joints in concrete masonry as follows:
	1. Install preformed control-joint gaskets designed to fit standard sash block.

	C. Form expansion joints in brick as follows:
	1. Build in compressible joint fillers where indicated.


	3.9 LINTELS
	A. Install steel lintels where indicated.
	B. Provide concrete lintels where shown.
	C. Provide minimum bearing of 8 inches (200 mm) at each jamb unless otherwise indicated.

	3.10 FLASHING, WEEP HOLES, CAVITY DRAINAGE, AND VENTS
	A. General:  Install embedded flashing and weep holes in masonry at shelf angles, lintels, ledges, other obstructions to downward flow of water in wall, and where indicated.
	B. Install flashing as follows unless otherwise indicated:
	1. Prepare masonry surfaces so they are smooth and free from projections that could puncture flashing.  Where flashing is within mortar joint, place through-wall flashing on sloping bed of mortar and cover with mortar.  Before covering with mortar, se...
	2. At multiwythe masonry walls, including cavity walls, extend flashing through outer wythe, turned up a minimum of 4 inches (100 mm), and through inner wythe to within 1/2 inch (13 mm) of the interior face of wall in exposed masonry.  Where interior ...

	C. Install single-wythe CMU flashing system in bed joints of CMU walls where indicated to comply with manufacturer's written instructions.  Install CMU cell pans with upturned edges located below face shells and webs of CMUs above and with weep spouts...
	D. Install weep holes in head joints in exterior wythes of first course of masonry immediately above embedded flashing and as follows:
	1. Space weep holes 24 inches (600 mm) o.c. unless otherwise indicated.

	E. Place pea gravel in cavities as soon as practical to a height equal to height of first course above top of flashing, but not less than 2 inches (50 mm), to maintain drainage.

	3.11 REINFORCED UNIT MASONRY INSTALLATION
	A. Temporary Formwork and Shores:  Construct formwork and shores as needed to support reinforced masonry elements during construction.
	1. Construct formwork to provide shape, line, and dimensions of completed masonry as indicated.  Make forms sufficiently tight to prevent leakage of mortar and grout.  Brace, tie, and support forms to maintain position and shape during construction an...
	2. Do not remove forms and shores until reinforced masonry members have hardened sufficiently to carry their own weight and other loads that may be placed on them during construction.

	B. Placing Reinforcement:  Comply with requirements in ACI 530.1/ASCE 6/TMS 602.
	C. Grouting:  Do not place grout until entire height of masonry to be grouted has attained enough strength to resist grout pressure.
	1. Comply with requirements in ACI 530.1/ASCE 6/TMS 602 for cleanouts and for grout placement, including minimum grout space and maximum pour height.
	2. Limit height of vertical grout pours to not more than 60 inches (1520 mm) 12.67 ft. (3.86 m).


	3.12 REPAIRING, POINTING, AND CLEANING
	A. Remove and replace masonry units that are loose, chipped, broken, stained, or otherwise damaged or that do not match adjoining units.  Install new units to match adjoining units; install in fresh mortar, pointed to eliminate evidence of replacement.
	B. Pointing:  During the tooling of joints, enlarge voids and holes, except weep holes, and completely fill with mortar.  Point up joints, including corners, openings, and adjacent construction, to provide a neat, uniform appearance.  Prepare joints f...
	C. In-Progress Cleaning:  Clean unit masonry as work progresses by dry brushing to remove mortar fins and smears before tooling joints.
	D. Final Cleaning:  After mortar is thoroughly set and cured, clean exposed masonry as follows:
	1. Remove large mortar particles by hand with wooden paddles and nonmetallic scrape hoes or chisels.
	2. Test cleaning methods on sample wall panel; leave one-half of panel uncleaned for comparison purposes.  Obtain Architect's approval of sample cleaning before proceeding with cleaning of masonry.
	3. Protect adjacent stone and nonmasonry surfaces from contact with cleaner by covering them with liquid strippable masking agent or polyethylene film and waterproof masking tape.
	4. Wet wall surfaces with water before applying cleaners; remove cleaners promptly by rinsing surfaces thoroughly with clear water.
	5. Clean brick by bucket-and-brush hand-cleaning method described in BIA Technical Notes 20.
	6. Clean masonry with a proprietary acidic cleaner applied according to manufacturer's written instructions.
	7. Clean concrete masonry by cleaning method indicated in NCMA TEK 8-2A applicable to type of stain on exposed surfaces.
	8. Clean stone trim to comply with stone supplier's written instructions.
	9. Clean limestone units to comply with recommendations in ILI's "Indiana Limestone Handbook."
	3.13 MASONRY CELL PLASTIC FOAM INSULATION
	A. Install plastic foam insulation into cavity to fill all void spaces completely, in accordance with manufacturer’s installation instructions.


	3.14 MASONRY WASTE DISPOSAL
	A. Salvageable Materials:  Unless otherwise indicated, excess masonry materials are Contractor's property.  At completion of unit masonry work, remove from Project site.
	B. Waste Disposal as Fill Material:  Dispose of clean masonry waste, including excess or soil-contaminated sand, waste mortar, and broken masonry units.
	C. Excess Masonry Waste:  Remove excess clean masonry waste that cannot be used as fill, as described above, and other masonry waste, and legally dispose of off Owner's property.



	061000 - ROUGH CARPENTRY
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Framing with dimension lumber.
	2. Framing with engineered wood products.
	3. Wood blocking and nailers.
	4. Plywood backing panels.


	1.3 DEFINITIONS
	A. Boards or Strips: Lumber of less than 2 inches nominal (38 mm actual) size in least dimension.
	B. Dimension Lumber: Lumber of 2 inches nominal (38 mm actual) size or greater but less than 5 inches nominal (114 mm actual) size in least dimension.
	C. Exposed Framing: Framing not concealed by other construction.
	D. OSB: Oriented strand board.

	1.4 ACTION SUBMITTALS
	A. Product Data: For each type of process and factory-fabricated product. Indicate component materials and dimensions and include construction and application details.
	1. Include data for wood-preservative treatment from chemical treatment manufacturer and certification by treating plant that treated materials comply with requirements. Indicate type of preservative used and net amount of preservative retained.
	2. Include data for fire-retardant treatment from chemical treatment manufacturer and certification by treating plant that treated materials comply with requirements. Include physical properties of treated materials based on testing by a qualified ind...
	3. For fire-retardant treatments, include physical properties of treated lumber both before and after exposure to elevated temperatures, based on testing by a qualified independent testing agency according to ASTM D5664.
	4. For products receiving a waterborne treatment, include statement that moisture content of treated materials was reduced to levels specified before shipment to Project site.


	1.5 INFORMATIONAL SUBMITTALS
	A. Material Certificates: For dimension lumber specified to comply with minimum allowable unit stresses. Indicate species and grade selected for each use and design values approved by the ALSC Board of Review.
	B. Evaluation Reports: For the following, from ICC-ES:
	1. Wood-preservative-treated wood.
	2. Engineered wood products.
	3. Metal framing anchors.


	1.6 QUALITY ASSURANCE
	A. Testing Agency Qualifications: For testing agency providing classification marking for fire-retardant treated material, an inspection agency acceptable to authorities having jurisdiction that periodically performs inspections to verify that the mat...

	1.7 DELIVERY, STORAGE, AND HANDLING
	A. Stack wood products flat with spacers beneath and between each bundle to provide air circulation. Protect wood products from weather by covering with waterproof sheeting, securely anchored. Provide for air circulation around stacks and under coveri...


	PART 2 -  PRODUCTS
	2.1 WOOD PRODUCTS, GENERAL
	A. Lumber: DOC PS 20 and applicable rules of grading agencies indicated. If no grading agency is indicated, comply with the applicable rules of any rules-writing agency certified by the ALSC Board of Review. Grade lumber by an agency certified by the ...
	1. Factory mark each piece of lumber with grade stamp of grading agency.
	2. Dress lumber, S4S, unless otherwise indicated.

	B. Engineered Wood Products: Acceptable to authorities having jurisdiction and for which current model code research or evaluation reports exist that show compliance with building code in effect for Project.
	1. Allowable design stresses, as published by manufacturer, shall meet or exceed those indicated. Manufacturer's published values shall be determined from empirical data or by rational engineering analysis and demonstrated by comprehensive testing per...


	2.2 WOOD-PRESERVATIVE-TREATED LUMBER
	A. Preservative Treatment by Pressure Process: AWPA U1; Use Category UC2[ for interior construction not in contact with ground, Use Category UC3b for exterior construction not in contact with ground, and Use Category UC4a for items in contact with gro...
	1. Preservative Chemicals: Acceptable to authorities having jurisdiction and containing no arsenic or chromium.

	B. Kiln-dry lumber after treatment to a maximum moisture content of 19 percent. Do not use material that is warped or that does not comply with requirements for untreated material.
	C. Mark lumber with treatment quality mark of an inspection agency approved by the ALSC Board of Review.

	2.3 DIMENSION LUMBER FRAMING
	A. Non-Load-Bearing Interior Partitions: Construction or No. 2 grade.
	1. Application: Interior partitions not indicated as load bearing.
	2. Species:
	a. Hem-fir (north); NLGA.
	b. Southern pine or mixed southern pine; SPIB.
	c. Spruce-pine-fir; NLGA.
	d. Hem-fir; WCLIB, or WWPA.
	e. Spruce-pine-fir (south); NeLMA, WCLIB, or WWPA.


	B. Load-Bearing Partitions: Construction or No. 2 grade.
	1. Application: Exterior walls.
	2. Species:
	a. Hem-fir (north); NLGA.
	b. Southern pine; SPIB.
	c. Douglas fir-larch; WCLIB or WWPA.
	d. Southern pine or mixed southern pine; SPIB.
	e. Spruce-pine-fir; NLGA.
	f. Douglas fir-south; WWPA.
	g. Hem-fir; WCLIB or WWPA.
	h. Douglas fir-larch (north); NLGA.
	i. Spruce-pine-fir (south); NeLMA, WCLIB, or WWPA.


	C. Load-Bearing Partitions: Any species of machine stress-rated dimension lumber with a grade of not less than 2400f-2.0E.
	1. Application: Exterior walls] [and] [interior load-bearing partitions].

	D. Load-Bearing Partitions: Any species and grade with a modulus of elasticity of at least 1,500,000 psi (10 350 MPa) for 2-inch nominal (38-mm actual) thickness and 12-inch nominal (286-mm actual) width for single-member use.
	1. Application: [Exterior walls] [and] [interior load-bearing partitions].

	E. Ceiling Joists: Construction or No. 2 grade.
	1. Species:
	a. Hem-fir (north); NLGA.
	b. Southern pine; SPIB.
	c. Douglas fir-larch; WCLIB or WWPA.
	d. Douglas fir-larch (north); NLGA.
	e. Southern pine or mixed southern pine; SPIB.
	f. Spruce-pine-fir; NLGA.
	g. Hem-fir; WCLIB or WWPA.
	h. Douglas fir-south; WWPA.
	i. Spruce-pine-fir (south); NeLMA, WCLIB, or WWPA.


	F. Joists, Rafters, and Other Framing Not Listed Above: Select Structural grade.
	1. Species:
	a. Hem-fir (north); NLGA.
	b. Douglas fir-larch; WCLIB or WWPA.
	c. Southern pine or mixed southern pine; SPIB.
	d. Spruce-pine-fir; NLGA.
	e. Douglas fir-south; WWPA.
	f. Hem-fir; WCLIB or WWPA.
	g. Douglas fir-larch (north); NLGA.
	h. Spruce-pine-fir (south); NeLMA, WCLIB, or WWPA.


	G. Joists, Rafters, and Other Framing Not Listed Above: Any species and grade with a modulus of elasticity of at least 1,500,000 psi (10 350 MPa) for 2-inch nominal (38-mm actual) thickness and 12-inch nominal (286-mm actual) width for single-member use.

	2.4 ENGINEERED WOOD PRODUCTS
	A. Source Limitations: Obtain each type of engineered wood product from single source from a single manufacturer.
	B. Laminated-Veneer Lumber: Structural composite lumber made from wood veneers with grain primarily parallel to member lengths, evaluated and monitored according to ASTM D5456 and manufactured with an exterior-type adhesive complying with ASTM D2559.
	1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	a. Boise Cascade Corporation.
	b. Georgia-Pacific Building Products.
	c. Louisana-Pacific Corporation.
	d. Stark Truss Company, Inc.
	e. Weyerhaeuser Company.

	2. Extreme Fiber Stress in Bending, Edgewise: 3100 psi (21.3 MPa) for 12-inch nominal- (286-mm actual-) depth members.
	3. Modulus of Elasticity, Edgewise: 2,000,000 psi (13 700 MPa).

	C. Parallel-Strand Lumber: Structural composite lumber made from wood strand elements with grain primarily parallel to member lengths, evaluated and monitored according to ASTM D5456 and manufactured with an exterior-type adhesive complying with ASTM ...
	1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	a. Louisana-Pacific Corporation.
	b. Weyerhaeuser Company.

	2. Extreme Fiber Stress in Bending, Edgewise: 2900 psi (20 MPa) for 12-inch nominal- (286-mm actual-) depth members.
	3. Modulus of Elasticity, Edgewise: 2,200,000 psi (15 100 MPa).

	D. Wood I-Joists: Prefabricated units, I-shaped in cross section, made with solid or structural composite lumber flanges and wood-based structural panel webs, let into and bonded to flanges. Comply with material requirements of and with structural cap...
	1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	a. Boise Cascade Corporation.
	b. Georgia-Pacific Building Products.
	c. Louisana-Pacific Corporation.
	d. Stark Truss Company, Inc.
	e. Weyerhaeuser Company.

	2. Web Material: Either OSB or plywood, complying with DOC PS 1 or DOC PS 2, Exposure 1.
	3. Structural Properties: Depths and design values not less than those indicated.
	4. Comply with APA PRI-400. Factory mark I-joists with APA-EWS trademark indicating nominal joist depth, joist class, span ratings, mill identification, and compliance with APA-EWS standard.

	E. Rim Boards: Product designed to be used as a load-bearing member and to brace wood I-joists at bearing ends, complying with research or evaluation report for I-joists.
	1. Manufacturer: Provide products by same manufacturer as I-joists.
	2. Material: product made from any combination solid lumber, wood strands, and veneers.
	3. Thickness: 1-1/4 inches (32 mm).
	4. Comply with APA PRR-401, [rim board] [rim board plus] grade. Factory mark rim boards with APA-EWS trademark indicating thickness, grade, and compliance with APA-EWS standard.


	2.5 MISCELLANEOUS LUMBER
	A. General: Provide miscellaneous lumber indicated and lumber for support or attachment of other construction, including the following:
	1. Blocking.
	2. Nailers.
	3. Rooftop equipment bases and support curbs.
	4. Cants.
	5. Furring.
	6. Grounds.
	7. Utility shelving.

	B. Dimension Lumber Items: Construction or No. 2.
	1. Hem-fir (north); NLGA.
	2. Mixed southern pine or southern pine; SPIB.
	3. Spruce-pine-fir; NLGA.
	4. Hem-fir; WCLIB or WWPA.
	5. Spruce-pine-fir (south); NeLMA, WCLIB, or WWPA.
	6. Western woods; WCLIB or WWPA.
	7. Northern species; NLGA.
	8. Eastern softwoods; NeLMA.


	2.6 PLYWOOD BACKING PANELS
	A. Equipment Backing Panels: Plywood, DOC PS 1, Exposure 1, C-D Plugged, fire-retardant treated, in thickness indicated or, if not indicated, not less than 3/4-inch (19-mm) nominal thickness.

	2.7 FASTENERS
	A. General: Fasteners shall be of size and type indicated and shall comply with requirements specified in this article for material and manufacture.
	1. Where rough carpentry is exposed to weather, in ground contact, pressure-preservative treated, or in area of high relative humidity, provide fasteners with hot-dip zinc coating complying with ASTM A153/A153M.

	B. Nails, Brads, and Staples: ASTM F1667.
	C. Power-Driven Fasteners: Fastener systems with an evaluation report acceptable to authorities having jurisdiction, based on ICC-ES AC70.
	D. Post-Installed Anchors: Fastener systems with an evaluation report acceptable to authorities having jurisdiction, based on ICC-ES AC01, ICC-ES AC58, ICC-ES AC193,  or ICC-ES AC308 as appropriate for the substrate.
	1. Material: Carbon-steel components, zinc plated to comply with ASTM B633, Class Fe/Zn 5.
	2. Material: Stainless steel with bolts and nuts complying with ASTM F593 and ASTM F594, Alloy Group 1 or 2 (ASTM F738M and ASTM F836M, Grade A1 or A4).


	2.8 METAL FRAMING ANCHORS
	1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	a. Cleveland Steel Specialty Co.
	b. KC Metal Products Inc.
	c. Phoenix Metal Products Inc.
	d. Simpson Strong-Tie-Co., Inc.

	B. Allowable design loads, as published by manufacturer, shall meet or exceed those products of manufacturers listed. Manufacturer's published values shall be determined from empirical data or by rational engineering analysis and demonstrated by compr...
	C. Galvanized-Steel Sheet: Hot-dip, zinc-coated steel sheet complying with ASTM A653/A653M, G60 (Z180) coating designation.
	1. Use for interior locations unless otherwise indicated.

	D. Hot-Dip, Heavy-Galvanized Steel Sheet: ASTM A653/A653M; structural steel (SS), high-strength low-alloy steel Type A (HSLAS Type A), or high-strength low-alloy steel Type B (HSLAS Type B); G185 (Z550) coating designation; and not less than 0.036 inc...
	1. Use for wood-preservative-treated lumber and where indicated.

	E. Joist Hangers: U-shaped joist hangers with 2-inch- (50-mm-) long seat and 1-1/4-inch- (32-mm-) wide nailing flanges at least 85 percent of joist depth.
	1. Thickness: 0.062 inch (1.6 mm).

	F. I-Joist Hangers: U-shaped joist hangers with 2-inch- (50-mm-) long seat and 1-1/4-inch- (32-mm-) wide nailing flanges full depth of joist. Nailing flanges provide lateral support at joist top chord.
	1. Thickness: 0.062 inch (1.6 mm).

	G. Bridging: Rigid, V-section, nailless type, 0.050 inch (1.3 mm) thick, length to suit joist size and spacing.
	H. Post Bases: Adjustable-socket type for bolting in place with standoff plate to raise post 1 inch (25 mm) above base and with 2-inch- (50-mm-) minimum side cover, socket 0.062 inch (1.6 mm) thick, and standoff and adjustment plates 0.108 inch (2.8 m...
	I. Rafter Tie-Downs: Bent strap tie for fastening rafters or roof trusses to wall studs below, 1-1/2 inches (38 mm) wide by 0.050 inch (1.3 mm) thick.[ Tie fastens to side of rafter or truss, face of top plates, and side of stud below.]
	J. Rafter Tie-Downs (Hurricane or Seismic Ties): Bent strap tie for fastening rafters or roof trusses to wall studs below, 2-1/4 inches (57 mm) wide by 0.062 inch (1.6 mm) thick. Tie fits over top of rafter or truss and fastens to both sides of rafter...
	K. Hold-Downs: Brackets for bolting to wall studs and securing to foundation walls with anchor bolts or to other hold-downs with threaded rods and designed with first of two bolts placed seven bolt diameters from reinforced base.
	1. Bolt Diameter: 3/4 inch (19 mm).
	2. Width: 3-3/16 inches (81 mm).
	3. Body Thickness: 0.138 inch (3.5 mm).
	4. Base Reinforcement Thickness: 0.239 inch (6.1 mm).

	L. Wall Bracing: T-shaped bracing made for letting into studs in saw kerf, 1-1/8 inches (29 mm) wide by 9/16 inch (14 mm) deep by 0.034 inch (0.85 mm) thick with hemmed edges.

	2.9 MISCELLANEOUS MATERIALS
	A. Sill-Sealer Gaskets: Glass-fiber-resilient insulation, fabricated in strip form, for use as a sill sealer; 1-inch (25-mm) nominal thickness, compressible to 1/32 inch (0.8 mm); selected from manufacturer's standard widths to suit width of sill memb...
	B. Sill-Sealer Gaskets: Closed-cell neoprene foam, 1/4 inch (6.4 mm) thick, selected from manufacturer's standard widths to suit width of sill members indicated.
	C. Flexible Flashing: Composite, self-adhesive, flashing product consisting of a pliable, [butyl rubber] [or] [rubberized-asphalt] compound, bonded to a high-density polyethylene film, aluminum foil, or spunbonded polyolefin to produce an overall thic...
	D. Water-Repellent Preservative: NWWDA-tested and -accepted formulation containing 3-iodo-2-propynyl butyl carbamate, combined with an insecticide containing chloropyrifos as its active ingredient.


	PART 3 -  EXECUTION
	3.1 INSTALLATION, GENERAL
	A. Framing Standard: Comply with AF&PA's WCD 1, "Details for Conventional Wood Frame Construction," unless otherwise indicated.
	B. Framing with Engineered Wood Products: Install engineered wood products to comply with manufacturer's written instructions.
	C. Set rough carpentry to required levels and lines, with members plumb, true to line, cut, and fitted. Fit rough carpentry accurately to other construction. Locate nailers, blocking, and similar supports to comply with requirements for attaching othe...
	D. Install plywood backing panels by fastening to studs; coordinate locations with utilities requiring backing panels.[ Install fire-retardant-treated plywood backing panels with classification marking of testing agency exposed to view.]
	E. Install shear wall panels to comply with manufacturer's written instructions.
	F. Install metal framing anchors to comply with manufacturer's written instructions. Install fasteners through each fastener hole.
	G. Install sill sealer gasket to form continuous seal between sill plates and foundation walls.
	H. Do not splice structural members between supports unless otherwise indicated.
	I. Provide blocking and framing as indicated and as required to support facing materials, fixtures, specialty items, and trim.
	1. Provide metal clips for fastening gypsum board or lath at corners and intersections where framing or blocking does not provide a surface for fastening edges of panels. Space clips not more than 16 inches (406 mm) o.c.

	J. Provide fire blocking in furred spaces, stud spaces, and other concealed cavities as indicated and as follows:
	Fire block furred spaces of walls, at each floor level, at ceiling, and at not more than 96 inches (2438 mm) o.c. with solid wood blocking or noncombustible materials accurately fitted to close furred spaces.
	1. Fire block concealed spaces of wood-framed walls and partitions at each floor level, at ceiling line of top story, and at not more than 96 inches (2438 mm) o.c. Where fire blocking is not inherent in framing system used, provide closely fitted soli...
	2. Fire block concealed spaces between floor sleepers with same material as sleepers to limit concealed spaces to not more than 100 sq. ft. (9.3 sq. m) and to solidly fill space below partitions.
	3. Fire block concealed spaces behind combustible cornices and exterior trim at not more than 20 feet (6 m) o.c.

	K. Sort and select lumber so that natural characteristics do not interfere with installation or with fastening other materials to lumber. Do not use materials with defects that interfere with function of member or pieces that are too small to use with...
	L. Comply with AWPA M4 for applying field treatment to cut surfaces of preservative-treated lumber.
	1. Use inorganic boron for items that are continuously protected from liquid water.
	2. Use copper naphthenate for items not continuously protected from liquid water.

	M. Securely attach rough carpentry work to substrate by anchoring and fastening as indicated, complying with the following:
	1. Table 2304.9.1, "Fastening Schedule," in ICC's International Building Code (IBC).
	2. Table R602.3(1), "Fastener Schedule for Structural Members," and Table R602.3(2), "Alternate Attachments," in ICC's International Residential Code for One- and Two-Family Dwellings.
	3. ICC-ES evaluation report for fastener.

	N. Use steel common nails unless otherwise indicated. Select fasteners of size that will not fully penetrate members where opposite side will be exposed to view or will receive finish materials. Make tight connections between members. Install fastener...

	3.2 WOOD BLOCKING, AND NAILER INSTALLATION
	A. Install where indicated and where required for[ screeding or] attaching other work. Form to shapes indicated and cut as required for true line and level of attached work. Coordinate locations with other work involved.
	B. Attach items to substrates to support applied loading. Recess bolts and nuts flush with surfaces unless otherwise indicated.
	C. Provide permanent grounds of dressed, pressure-preservative-treated, key-beveled lumber not less than 1-1/2 inches (38 mm) wide and of thickness required to bring face of ground to exact thickness of finish material. Remove temporary grounds when n...

	3.3 WALL AND PARTITION FRAMING INSTALLATION
	A. General: Provide single bottom plate and double top plates using members of 2-inch nominal (38-mm actual) thickness whose widths equal that of studs, except single top plate may be used for non-load-bearing partitions Fasten plates to supporting co...
	1. For exterior walls, provide 2-by-6-inch nominal- size wood studs spaced 16 inches (406 mm) o.c. unless otherwise indicated.
	2. For interior partitions and walls, provide 2-by-4-inch nominal- size wood studs spaced 24 inches (610 mm), 16 inches (406 mm) o.c. unless otherwise indicated.
	3. Provide continuous horizontal blocking at midheight of partitions more than 96 inches (2438 mm) high, using members of 2-inch nominal (38-mm actual) thickness and of same width as wall or partitions.

	B. Construct corners and intersections with three or more studs.
	C. Frame openings with multiple studs and headers. Provide nailed header members of thickness equal to width of studs. Support headers on jamb studs.
	1. For non-load-bearing partitions, provide double-jamb studs and headers not less than 4-inch nominal (89-mm actual) depth for openings 48 inches (1200 mm) and less in width, 6-inch nominal (140-mm actual) depth for openings 48 to 72 inches (1200 to ...
	2. For load-bearing walls, provide double-jamb studs for openings 60 inches (1500 mm) and less in width, and triple-jamb studs for wider openings. Provide headers of depth indicated.


	3.4 RAFTER FRAMING INSTALLATION
	A. Rafters: Notch to fit exterior wall plates and toe nail or use metal framing anchors. Double rafters to form headers and trimmers at openings in roof framing, if any, and support with metal hangers. Where rafters abut at ridge, place directly oppos...
	B. Provide special framing as indicated for eaves, overhangs, dormers, and similar conditions if any.

	3.5 PROTECTION
	A. Protect wood that has been treated with inorganic boron (SBX) from weather. If, despite protection, inorganic boron-treated wood becomes wet, apply EPA-registered borate treatment. Apply borate solution by spraying to comply with EPA-registered label.
	B. Protect rough carpentry from weather. If, despite protection, rough carpentry becomes wet enough that moisture content exceeds that specified, apply EPA-registered borate treatment. Apply borate solution by spraying to comply with EPA-registered la...



	072100 - BUILDING INSULATION
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 1 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes the following:
	1. Concealed building insulation.


	1.3 SUBMITTALS
	A. General:  Submit each item in this Article according to the Conditions of the Contract and Division 1 Specification Sections.
	B. Product Data for each type of insulation product specified.
	C. Samples for verification in full-size units of each type of exposed insulation indicated for each color specified.

	1.4 QUALITY ASSURANCE
	A. Single-Source Responsibility for Insulation Products:  Obtain each type of building insulation from a single source with resources to provide products complying with requirements indicated without delaying the Work.
	B. Fire-Test-Response Characteristics:  Provide insulation and related materials with the fire-test-response characteristics indicated on Drawings or specified elsewhere in this Section as determined by testing identical products per test method indic...
	1. Surface-Burning Characteristics:  ASTM E 84.
	2. Combustion Characteristics:  ASTM E 136.


	1.5 DELIVERY, STORAGE, AND HANDLING
	A. Protect insulation materials from physical damage and from deterioration by moisture, soiling, and other sources.  Store inside and in a dry location.  Comply with manufacturer's written instructions for handling, storing, and protecting during ins...
	B. Protect plastic insulation as follows:
	1. Do not expose to sunlight, except to extent necessary for period of installation and concealment.
	2. Protect against ignition at all times.  Do not deliver plastic insulating materials to Project site before installation time.
	3. Complete installation and concealment of plastic materials as rapidly as possible in each area of construction.



	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering insulation products that may be incorporated in the work include, but are not limited to, the following:
	B. Manufacturers:  Subject to compliance with requirements, provide insulation products by one of the following:
	1. Extruded-Polystyrene Board Insulation:
	a. Amoco Foam Products Company.
	b. DiversiFoam Products.
	c. Dow Chemical Co.
	d. UC Industries, Inc.; Owens-Corning Co.



	2.2 INSULATING MATERIALS
	A. General:  Provide insulating materials that comply with requirements and with referenced standards.
	1. Preformed Units:  Sizes to fit applications indicated; selected from manufacturer's standard thicknesses, widths, and lengths.

	B. Extruded-Polystyrene Board Insulation:  Rigid, cellular polystyrene thermal insulation formed from polystyrene base resin by an extrusion process using hydrochlorofluorocarbons as blowing agent to comply with ASTM C 578 for type and with other requ...
	1. Type IV, 1.60-lb/cu. ft. (26-kg/cu. m) minimum density, unless otherwise indicated.
	2. Surface-Burning Characteristics:  Maximum flame-spread and smoke-developed indices of 5 and 165, respectively.


	2.3 VAPOR RETARDERS
	A. Polyethylene Vapor Retarder:  ASTM D 4397, 8 mils thick, with maximum permeance rating of 0.13 perm (7.5 ng/Pa x s x sq. m).
	B. Vapor-Retarder Tape:  Pressure-sensitive tape of type recommended by vapor retarder manufacturer for sealing joints and penetrations in vapor retarder.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates and conditions, with Installer present, for compliance with requirements of Sections in which substrates and related work are specified and to determine if other conditions affecting performance of insulation are satisfactory.  D...

	3.2 PREPARATION
	A. Clean substrates of substances harmful to insulations or vapor retarders, including removing projections capable of puncturing vapor retarders or that interfere with insulation attachment.

	3.3 INSTALLATION, GENERAL
	A. Comply with insulation manufacturer's written instructions applicable to products and application indicated.
	B. Install insulation that is undamaged, dry, unsoiled, and has not been exposed at any time to ice and snow.
	C. Extend insulation in thickness indicated to envelop entire area to be insulated.  Cut and fit tightly around obstructions and fill voids with insulation.  Remove projections that interfere with placement.
	D. Apply single layer of insulation to produce thickness indicated.

	3.4 INSTALLATION OF GENERAL BUILDING INSULATION
	A. Apply insulation units to substrates by method indicated, complying with manufacturer's written instructions.  If no specific method is indicated, bond units to substrate with adhesive or use mechanical anchorage to provide permanent placement and ...
	B. Seal joints between closed-cell (non-breathing) insulation units by applying adhesive, mastic, or sealant to edges of each unit to form a tight seal as units are shoved into place.  Fill voids in completed installation with adhesive, mastic, or sea...

	3.5 INSTALLATION OF VAPOR RETARDERS
	A. General:  Extend vapor retarder to extremities of areas to be protected from vapor transmission.  Secure in place with adhesives or other anchorage system as indicated.  Extend vapor retarder to cover miscellaneous voids in insulated substrates, in...
	B. Seal vertical joints in vapor retarders over framing by lapping not less than 2 wall studs.  Fasten vapor retarders to framing at top, end, and bottom edges; at perimeter of wall openings; and at lap joints.  Space fasteners 16 inches (406 mm) o.c.
	C. Firmly attach vapor retarders to substrates with mechanical fasteners or adhesives as recommended by vapor retarder manufacturer.
	D. Seal joints caused by pipes, conduits, electrical boxes, and similar items penetrating vapor retarders with vapor-retarder tape to create an airtight seal between penetrating objects and vapor retarder.
	E. Repair any tears or punctures in vapor retarders immediately before concealment by other work.  Cover with vapor-retarder tape or another layer of vapor retarder.

	3.6 PROTECTION
	A. General:  Protect installed insulation and vapor retarders from damage due to harmful weather exposures, physical abuse, and other causes.  Provide temporary coverings or enclosures where insulation is subject to abuse and cannot be concealed and p...



	075323 -EPDM ROOFING
	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. Adhered ethylene-propylene-diene-monomer (EPDM) roofing system.
	2. Roof insulation.

	B. Related Requirements:
	1. Section 076200 "Sheet Metal Flashing and Trim" for metal roof flashings and counterflashings.
	2. Section 079200 "Joint Sealants" for joint sealants, joint fillers, and joint preparation.


	1.3 DEFINITIONS
	A. Roofing Terminology: Definitions in ASTM D 1079 and glossary of NRCA's "The NRCA Roofing and Waterproofing Manual" apply to work of this Section.

	1.4 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	B. Shop Drawings: For roofing system. Include plans, elevations, sections, details, and attachments to other work, including:
	1. Base flashings and membrane terminations.
	2. Tapered insulation, including slopes.
	3. Roof plan showing orientation of steel roof deck and orientation of roofing and fastening spacings and patterns for mechanically fastened roofing.
	4. Insulation fastening patterns for corner, perimeter, and field-of-roof locations.


	1.5 INFORMATIONAL SUBMITTALS
	A. Qualification Data: For Installer and manufacturer.
	B. Manufacturer Certificates: Signed by roofing manufacturer certifying that roofing system complies with requirements specified in "Performance Requirements" Article.
	1. Submit evidence of complying with performance requirements.

	C. Product Test Reports: For components of roofing system, tests performed by manufacturer and witnessed by a qualified testing agency.
	D. Research/Evaluation Reports: For components of roofing system, from ICC-ES.
	E. Sample Warranties: For manufacturer's special warranties.

	1.6 CLOSEOUT SUBMITTALS
	A. Maintenance Data: For roofing system to include in maintenance manuals.

	1.7 QUALITY ASSURANCE
	A. Manufacturer Qualifications: A qualified manufacturer that is UL listed for roofing system identical to that used for this Project.
	B. Installer Qualifications: A qualified firm that is approved, authorized, or licensed by roofing system manufacturer to install manufacturer's product and that is eligible to receive manufacturer's special warranty.

	1.8 DELIVERY, STORAGE, AND HANDLING
	A. Deliver roofing materials to Project site in original containers with seals unbroken and labeled with manufacturer's name, product brand name and type, date of manufacture, approval or listing agency markings, and directions for storing and mixing ...
	B. Store liquid materials in their original undamaged containers in a clean, dry, protected location and within the temperature range required by roofing system manufacturer. Protect stored liquid material from direct sunlight.
	1. Discard and legally dispose of liquid material that cannot be applied within its stated shelf life.

	C. Protect roof insulation materials from physical damage and from deterioration by sunlight, moisture, soiling, and other sources. Store in a dry location. Comply with insulation manufacturer's written instructions for handling, storing, and protecti...
	D. Handle and store roofing materials, and place equipment in a manner to avoid permanent deflection of deck.

	1.9 FIELD CONDITIONS
	A. Weather Limitations: Proceed with installation only when existing and forecasted weather conditions permit roofing system to be installed according to manufacturer's written instructions and warranty requirements.

	1.10 WARRANTY
	A. Special Warranty: Manufacturer agrees to repair or replace components of roofing system that fail in materials or workmanship within specified warranty period.
	1. Special warranty includes membrane roofing, base flashings, roof insulation, fasteners, roofing accessories, and other components of roofing system.
	2. Warranty Period: 15 years from date of Substantial Completion.

	B. Special Project Warranty: Submit roofing Installer's warranty, signed by Installer, covering Work of this Section, including all components of roofing system such as membrane roofing, base flashing, roof insulation, fasteners, and walkway products,...
	1. Warranty Period: Two years from date of Substantial Completion.



	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Source Limitations: Obtain components including roof insulation and fasteners for roofing system from same manufacturer as membrane roofing or manufacturer approved by membrane roofing manufacturer.

	2.2 PERFORMANCE REQUIREMENTS
	A. General Performance: Installed roofing and base flashings shall withstand specified uplift pressures, thermally induced movement, and exposure to weather without failure due to defective manufacture, fabrication, installation, or other defects in c...
	1. Accelerated Weathering: Roofing system shall withstand 2000 hours of exposure when tested according to ASTM G 152, ASTM G 154, or ASTM G 155.
	2. Impact Resistance: Roofing system shall resist impact damage when tested according to ASTM D 3746 or ASTM D 4272.

	B. Material Compatibility: Roofing materials shall be compatible with one another and adjacent materials under conditions of service and application required, as demonstrated by roofing manufacturer based on testing and field experience.
	C. FM Global Listing: Roofing, base flashings, and component materials shall comply with requirements in FM Global 4450 or FM Global 4470 as part of a roofing system, and shall be listed in FM Global's "RoofNav" for Class 1 or noncombustible construct...
	1. Fire/Windstorm Classification: Class 1A-60.
	2. Hail-Resistance Rating: SH.


	2.3 EPDM ROOFING
	A. EPDM: ASTM D 4637, Type II, scrim or fabric internally reinforced, uniform, flexible EPDM sheet.
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Carlisle SynTec Incorporated.
	b. Firestone Building Products.
	c. GAF Materials Corporation.
	d. Johns Manville; a Berkshire Hathaway company.

	2. Thickness: 60 mils (1.5 mm), nominal.
	3. Exposed Face Color: Black.


	2.4 AUXILIARY ROOFING MATERIALS
	A. General: Auxiliary materials recommended by roofing system manufacturer for intended use and compatible with roofing.
	1. Liquid-type auxiliary materials shall comply with VOC limits of authorities having jurisdiction.

	B. Sheet Flashing: 60-mil (1.5-mm) thick EPDM, partially cured or cured, according to application.
	C. Bonding Adhesive: Manufacturer's standard.
	D. Seaming Material: Manufacturer's standard, synthetic-rubber polymer primer and 3 inch (75 mm) wide minimum, butyl splice tape with release film.
	E. Lap Sealant: Manufacturer's standard, single-component sealant.
	F. Water Cutoff Mastic: Manufacturer's standard butyl mastic sealant.
	G. Metal Termination Bars: Manufacturer's standard, predrilled stainless-steel or aluminum bars, approximately 1 by 1/8 inch (25 by 3 mm) thick; with anchors.
	H. Fasteners: Factory-coated steel fasteners and metal or plastic plates complying with corrosion-resistance provisions in FM Global 4470, designed for fastening membrane to substrate, and acceptable to roofing system manufacturer.
	I. Miscellaneous Accessories: Provide pourable sealers, preformed cone and vent sheet flashings, molded pipe boot flashings, preformed inside and outside corner sheet flashings, reinforced EPDM securement strips, T-joint covers, in-seam sealants, term...

	2.5 ROOF INSULATION
	A. General: Preformed roof insulation boards manufactured or approved by EPDM roofing manufacturer, selected from manufacturer's standard sizes suitable for application, of thicknesses indicated and that produce FM Global-approved roof insulation.
	B. Extruded-Polystyrene Board Insulation: ASTM C 578, Type IV, 1.6-lb/cu. ft. (26-kg/cu. m) minimum density, square edged.
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. DiversiFoam Products.
	b. Dow Chemical Company (The).
	c. Kingspan Insulation.
	d. Owens Corning.


	C. Polyisocyanurate Board Insulation: ASTM C 1289, Type II, Class 1, Grade 2, felt or glass-fiber mat facer on both major surfaces.
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Atlas EPS; a Division of Atlas Roofing Corporation.
	b. Firestone Building Products.
	c. GAF Materials Corporation.
	d. Homasote Company.
	e. Hunter Panels.
	f. Insulfoam-a division of Carlisle Construction Materials Inc.
	g. Johns Manville; a Berkshire Hathaway company.


	D. Tapered Insulation: Provide factory-tapered insulation boards fabricated to slope of 1/4 inch per 12 inches (1:48) unless otherwise indicated.
	E. Provide preformed saddles, crickets, tapered edge strips, and other insulation shapes where indicated for sloping to drain. Fabricate to slopes indicated.

	2.6 INSULATION ACCESSORIES
	A. General: Roof insulation accessories recommended by insulation manufacturer for intended use and compatibility with roofing.
	B. Fasteners: Factory-coated steel fasteners and metal or plastic plates complying with corrosion-resistance provisions in FM Global 4470, designed for fastening roof insulation  to substrate, and acceptable to roofing system manufacturer.
	C. Insulation Adhesive: Insulation manufacturer's recommended adhesive formulated to attach roof insulation to substrate or to another insulation layer as follows:
	1. Modified asphaltic, asbestos-free, cold-applied adhesive.
	2. Bead-applied, low-rise, one-component or multicomponent urethane adhesive.
	3. Full-spread spray-applied, low-rise, two-component urethane adhesive.


	2.7 ASPHALT MATERIALS
	A. Roofing Asphalt: ASTM D 312, Type III or Type IV.
	B. Asphalt Primer: ASTM D 41/D 41M.

	2.8 WALKWAYS
	A. Flexible Walkways: Factory-formed, nonporous, heavy-duty, solid-rubber, slip-resisting, surface-textured walkway pads or rolls, approximately 3/16 inch (5 mm) thick and acceptable to roofing system manufacturer.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates, areas, and conditions, with Installer present, for compliance with requirements and other conditions affecting performance of the Work:
	1. Verify that roof openings and penetrations are in place, curbs are set and braced, and roof-drain bodies are securely clamped in place.
	2. Verify that wood blocking, curbs, and nailers are securely anchored to roof deck at penetrations and terminations and that nailers match thicknesses of insulation.
	3. Verify that minimum concrete drying period recommended by roofing system manufacturer has passed.
	4. Verify that concrete substrate is visibly dry and free of moisture. Test for capillary moisture by plastic sheet method according to ASTM D 4263.
	5. Verify that concrete-curing compounds that will impair adhesion of roofing components to roof deck have been removed.

	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 PREPARATION
	A. Clean substrate of dust, debris, moisture, and other substances detrimental to roofing installation according to roofing system manufacturer's written instructions. Remove sharp projections.
	B. Prevent materials from entering and clogging roof drains and conductors and from spilling or migrating onto surfaces of other construction. Remove roof-drain plugs when no work is taking place or when rain is forecast.

	3.3 ROOFING INSTALLATION, GENERAL
	A. Install roofing system according to roofing system manufacturer's written instructions.
	B. Complete terminations and base flashings and provide temporary seals to prevent water from entering completed sections of roofing system at the end of the workday or when rain is forecast. Remove and discard temporary seals before beginning work on...

	3.4 INSULATION INSTALLATION
	A. Coordinate installing roofing system components so insulation is not exposed to precipitation or left exposed at the end of the workday.
	B. Comply with roofing system and insulation manufacturer's written instructions for installing roof insulation.
	C. Install tapered insulation, where required, under area of roofing to conform to slopes indicated.
	D. Install insulation under area of roofing to achieve required thickness. Where overall insulation thickness is 2.7 inches (68 mm) or greater, install two or more layers with joints of each succeeding layer staggered from joints of previous layer a m...
	E. Trim surface of insulation where necessary at roof drains so completed surface is flush and does not restrict flow of water.
	F. Install insulation with long joints of insulation in a continuous straight line with end joints staggered between rows, abutting edges and ends between boards. Fill gaps exceeding 1/4 inch (6 mm) with insulation.
	1. Cut and fit insulation within 1/4 inch (6 mm) of nailers, projections, and penetrations.

	G. Adhered Insulation: Install each layer of insulation and adhere to substrate as follows:
	1. Prime surface of concrete deck with asphalt primer at rate of 3/4 gal./100 sq. ft. (0.3 L/sq. m), and allow primer to dry.
	2. Set each layer of insulation in a solid mopping of hot roofing asphalt, applied within plus or minus 25 deg F (14 deg C) of equiviscous temperature.
	3. Set each layer of insulation in ribbons of bead-applied insulation adhesive, firmly pressing and maintaining insulation in place.
	4. Set each layer of insulation in a uniform coverage of full-spread insulation adhesive, firmly pressing and maintaining insulation in place.


	3.5 ADHERED MEMBRANE ROOFING INSTALLATION
	A. Adhere roofing over area to receive roofing according to membrane roofing system manufacturer's written instructions. Unroll membrane roofing and allow to relax before installing.
	B. Accurately align roofing, and maintain uniform side and end laps of minimum dimensions required by manufacturer. Stagger end laps.
	C. Apply roofing with side laps shingled with slope of roof deck where possible.
	D. Adhesive Seam Installation: Clean both faces of splice areas, apply splicing cement, and firmly roll side and end laps of overlapping roofing according to manufacturer's written instructions to ensure a watertight seam installation. Apply lap seala...
	1. Apply a continuous bead of in-seam sealant before closing splice if required by roofing system manufacturer.

	E. Tape Seam Installation: Clean and prime both faces of splice areas, apply splice tape, and firmly roll side and end laps of overlapping roofing according to manufacturer's written instructions to ensure a watertight seam installation. Apply lap sea...
	F. Repair tears, voids, and lapped seams in roofing that do not comply with requirements.
	G. Spread sealant or mastic bed over deck-drain flange at roof drains, and securely seal membrane roofing in place with clamping ring.

	3.6 BASE FLASHING INSTALLATION
	A. Install sheet flashings and preformed flashing accessories, and adhere to substrates according to roofing system manufacturer's written instructions.
	B. Apply bonding adhesive to substrate and underside of sheet flashing at required rate, and allow to partially dry. Do not apply to seam area of flashing.
	C. Flash penetrations and field-formed inside and outside corners with cured or uncured sheet flashing.
	D. Clean splice areas, apply splicing cement, and firmly roll side and end laps of overlapping sheets to ensure a watertight seam installation. Apply lap sealant and seal exposed edges of sheet flashing terminations.
	E. Terminate and seal top of sheet flashings and mechanically anchor to substrate through termination bars.

	3.7 WALKWAY INSTALLATION
	A. Flexible Walkways: Install walkway products in locations indicated. Adhere walkway products to substrate with compatible adhesive according to roofing system manufacturer's written instructions.

	3.8 PROTECTING AND CLEANING
	A. Protect membrane roofing system from damage and wear during remainder of construction period. When remaining construction does not affect or endanger roofing, inspect roofing for deterioration and damage, describing its nature and extent in a writt...
	B. Correct deficiencies in or remove membrane roofing system that does not comply with requirements, repair substrates, and repair or reinstall membrane roofing system to a condition free of damage and deterioration at time of Substantial Completion a...
	C. Clean overspray and spillage from adjacent construction using cleaning agents and procedures recommended by manufacturer of affected construction.



	076200 -SHEET METAL FLASHING & TRIM
	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. Coping

	B. Related Requirements:
	1. Section 061053 "Miscellaneous Rough Carpentry" for wood nailers, curbs, and blocking.


	1.3 COORDINATION
	A. Coordinate sheet metal flashing and trim layout and seams with sizes and locations of penetrations to be flashed, and joints and seams in adjacent materials.
	B. Coordinate sheet metal flashing and trim installation with adjoining roofing and wall materials, joints, and seams to provide leakproof, secure, and noncorrosive installation.

	1.4 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	1. Include construction details, material descriptions, dimensions of individual components and profiles, and finishes for each manufactured product and accessory.

	B. Shop Drawings: For sheet metal flashing and trim.
	1. Include plans, elevations, sections, and attachment details.
	2. Detail fabrication and installation layouts, expansion-joint locations, and keyed details. Distinguish between shop- and field-assembled work.
	3. Include identification of material, thickness, weight, and finish for each item and location in Project.
	4. Include details for forming, including profiles, shapes, seams, and dimensions.
	5. Include details for joining, supporting, and securing, including layout and spacing of fasteners, cleats, clips, and other attachments. Include pattern of seams.
	6. Include details of termination points and assemblies.
	7. Include details of roof-penetration flashing.
	8. Include details of connections to adjoining work.

	C. Samples for Initial Selection: For each type of sheet metal and accessory indicated with factory-applied finishes.
	D. Samples for Verification: For each type of exposed finish.
	1. Sheet Metal Flashing: 12 inches (300 mm) long by actual width of unit, including finished seam and in required profile. Include fasteners, cleats, clips, closures, and other attachments.


	1.5 INFORMATIONAL SUBMITTALS
	A. Qualification Data: For fabricator.
	B. Product Test Reports: For each product, for tests performed by a qualified testing agency.
	C. Sample Warranty: For special warranty.

	1.6 CLOSEOUT SUBMITTALS
	A. Maintenance Data: For sheet metal flashing and trim, and its accessories, to include in maintenance manuals.

	1.7 QUALITY ASSURANCE
	A. Fabricator Qualifications: Employs skilled workers who custom fabricate sheet metal flashing and trim similar to that required for this Project and whose products have a record of successful in-service performance.

	1.8 DELIVERY, STORAGE, AND HANDLING
	A. Do not store sheet metal flashing and trim materials in contact with other materials that might cause staining, denting, or other surface damage. Store sheet metal flashing and trim materials away from uncured concrete and masonry.
	B. Protect strippable protective covering on sheet metal flashing and trim from exposure to sunlight and high humidity, except to extent necessary for period of sheet metal flashing and trim installation.

	1.9 WARRANTY
	A. Special Warranty on Finishes: Manufacturer agrees to repair finish or replace sheet metal flashing and trim that shows evidence of deterioration of factory-applied finishes within specified warranty period.
	1. Exposed Panel Finish: Deterioration includes, but is not limited to, the following:
	a. Color fading more than 5 Hunter units when tested according to ASTM D 2244.
	b. Chalking in excess of a No. 8 rating when tested according to ASTM D 4214.
	c. Cracking, checking, peeling, or failure of paint to adhere to bare metal.

	2. Finish Warranty Period: 20 years from date of Substantial Completion.



	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. General: Sheet metal flashing and trim assemblies shall withstand wind loads, structural movement, thermally induced movement, and exposure to weather without failure due to defective manufacture, fabrication, installation, or other defects in cons...
	B. Sheet Metal Standard for Flashing and Trim: Comply with NRCA's "The NRCA Roofing Manual" and SMACNA's "Architectural Sheet Metal Manual" requirements for dimensions and profiles shown unless more stringent requirements are indicated.
	C. Thermal Movements: Allow for thermal movements from ambient and surface temperature changes to prevent buckling, opening of joints, overstressing of components, failure of joint sealants, failure of connections, and other detrimental effects. Base ...
	1. Temperature Change: 120 deg F (67 deg C), ambient; 180 deg F (100 deg C), material surfaces.


	2.2 SHEET METALS
	A. General: Protect mechanical and other finishes on exposed surfaces from damage by applying strippable, temporary protective film before shipping.
	B. Aluminum Sheet: ASTM B 209 (ASTM B 209M), alloy as standard with manufacturer for finish required, with temper as required to suit forming operations and performance required; with smooth, flat surface.
	1. Exposed Coil-Coated Finish:
	a. Three-Coat Fluoropolymer: AAMA 620. Fluoropolymer finish containing not less than 70 percent PVDF resin by weight in both color coat and clear topcoat. Prepare, pretreat, and apply coating to exposed metal surfaces to comply with coating and resin ...

	2. Color: As selected by Architect from manufacturer's full range.
	3. Concealed Finish: Pretreat with manufacturer's standard white or light-colored acrylic or polyester backer finish, consisting of prime coat and wash coat with minimum total dry film thickness of 0.5 mil (0.013 mm).

	C. Stainless-Steel Sheet: ASTM A 240/A 240M or ASTM A 666, Type 304, dead soft, fully annealed; with smooth, flat surface.
	1. Finish: 2D (dull, cold rolled).

	D. Metallic-Coated Steel Sheet: Provide zinc-coated (galvanized) steel sheet according to ASTM A 653/A 653M, G90 (Z275) coating designation; prepainted by coil-coating process to comply with ASTM A 755/A 755M.
	1. Surface: Smooth, flat.
	2. Exposed Coil-Coated Finish:
	a. Three-Coat Fluoropolymer: AAMA 621. Fluoropolymer finish containing not less than 70 percent PVDF resin by weight in both color coat and clear topcoat. Prepare, pretreat, and apply coating to exposed metal surfaces to comply with coating and resin ...

	3. Color: As selected by Architect from manufacturer's full range.
	4. Concealed Finish: Pretreat with manufacturer's standard white or light-colored acrylic or polyester backer finish, consisting of prime coat and wash coat with minimum total dry film thickness of 0.5 mil (0.013 mm).


	2.3 MISCELLANEOUS MATERIALS
	A. General: Provide materials and types of fasteners, solder, protective coatings, sealants, and other miscellaneous items as required for complete sheet metal flashing and trim installation and as recommended by manufacturer of primary sheet metal or...
	B. Fasteners: Wood screws, annular threaded nails, self-tapping screws, self-locking rivets and bolts, and other suitable fasteners designed to withstand design loads and recommended by manufacturer of primary sheet metal or manufactured item.
	1. General: Blind fasteners or self-drilling screws, gasketed, with hex-washer head.
	a. Exposed Fasteners: Heads matching color of sheet metal using plastic caps or factory-applied coating. Provide metal-backed EPDM or PVC sealing washers under heads of exposed fasteners bearing on weather side of metal.
	b. Blind Fasteners: High-strength aluminum or stainless-steel rivets suitable for metal being fastened.

	2. Fasteners for Aluminum Sheet: Aluminum or Series 300 stainless steel.
	3. Fasteners for Stainless-Steel Sheet: Series 300 stainless steel.
	4. Fasteners for Zinc-Coated (Galvanized) Steel Sheet: Series 300 stainless steel or hot-dip galvanized steel according to ASTM A 153/A 153M or ASTM F 2329.

	C. Solder:
	1. For Stainless Steel: ASTM B 32, Grade Sn60, with acid flux of type recommended by stainless-steel sheet manufacturer.
	2. For Zinc-Coated (Galvanized) Steel: ASTM B 32, Grade Sn50, 50 percent tin and 50 percent lead or Grade Sn60, 60 percent tin and 40 percent lead.

	D. Sealant Tape: Pressure-sensitive, 100 percent solids, polyisobutylene compound sealant tape with release-paper backing. Provide permanently elastic, nonsag, nontoxic, nonstaining tape 1/2 inch (13 mm) wide and 1/8 inch (3 mm) thick.
	E. Elastomeric Sealant: ASTM C 920, elastomeric polyurethane or silicone polymer sealant; of type, grade, class, and use classifications required to seal joints in sheet metal flashing and trim and remain watertight.
	F. Butyl Sealant: ASTM C 1311, single-component, solvent-release butyl rubber sealant; polyisobutylene plasticized; heavy bodied for hooked-type expansion joints with limited movement.
	G. Epoxy Seam Sealer: Two-part, noncorrosive, aluminum seam-cementing compound, recommended by aluminum manufacturer for exterior nonmoving joints, including riveted joints.
	H. Bituminous Coating: Cold-applied asphalt emulsion according to ASTM D 1187.
	I. Asphalt Roofing Cement: ASTM D 4586, asbestos free, of consistency required for application.

	2.4 FABRICATION, GENERAL
	A. General: Custom fabricate sheet metal flashing and trim to comply with details shown and recommendations in cited sheet metal standard that apply to design, dimensions, geometry, metal thickness, and other characteristics of item required. Fabricat...
	1. Fabricate sheet metal flashing and trim in thickness or weight needed to comply with performance requirements, but not less than that specified for each application and metal.
	2. Obtain field measurements for accurate fit before shop fabrication.
	3. Form sheet metal flashing and trim to fit substrates without excessive oil canning, buckling, and tool marks; true to line, levels, and slopes; and with exposed edges folded back to form hems.
	4. Conceal fasteners and expansion provisions where possible. Do not use exposed fasteners on faces exposed to view.

	B. Fabrication Tolerances: Fabricate sheet metal flashing and trim that is capable of installation to a tolerance of 1/4 inch in 20 feet (6 mm in 6 m) on slope and location lines indicated on Drawings and within 1/8-inch (3-mm) offset of adjoining fac...
	C. Fabrication Tolerances: Fabricate sheet metal flashing and trim that is capable of installation to tolerances specified in MCA's "Guide Specification for Residential Metal Roofing."
	D. Sealant Joints: Where movable, nonexpansion-type joints are required, form metal to provide for proper installation of elastomeric sealant according to cited sheet metal standard.
	E. Fabricate cleats and attachment devices from same material as accessory being anchored or from compatible, noncorrosive metal.
	F. Seams: Fabricate nonmoving seams with flat-lock seams. Form seams and seal with elastomeric sealant unless otherwise recommended by sealant manufacturer for intended use. Rivet joints where necessary for strength.
	G. Seams for Aluminum: Fabricate nonmoving seams with flat-lock seams. Form seams and seal with epoxy seam sealer. Rivet joints where necessary for strength.
	H. Do not use graphite pencils to mark metal surfaces.

	2.5 LOW-SLOPE ROOF SHEET METAL FABRICATIONS
	A. Roof-Penetration Flashing: Fabricate from the following materials:
	1. Stainless Steel: 0.019 inch (0.48 mm) thick.
	2. Galvanized Steel: 0.028 inch (0.71 mm) thick.



	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates, areas, and conditions, with Installer present, for compliance with requirements for installation tolerances, substrate, and other conditions affecting performance of the Work.
	1. Verify compliance with requirements for installation tolerances of substrates.
	2. Verify that substrate is sound, dry, smooth, clean, sloped for drainage, and securely anchored.
	3. Verify that air- or water-resistant barriers have been installed over sheathing or backing substrate to prevent air infiltration or water penetration.

	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 INSTALLATION, GENERAL
	A. General: Anchor sheet metal flashing and trim and other components of the Work securely in place, with provisions for thermal and structural movement. Use fasteners, protective coatings, separators, sealants, and other miscellaneous items as requir...
	1. Install sheet metal flashing and trim true to line, levels, and slopes. Provide uniform, neat seams with minimum exposure of solder, welds, and sealant.
	2. Install sheet metal flashing and trim to fit substrates and to result in watertight performance. Verify shapes and dimensions of surfaces to be covered before fabricating sheet metal.
	3. Install exposed sheet metal flashing and trim with limited oil canning, and free of buckling and tool marks.
	4. Torch cutting of sheet metal flashing and trim is not permitted.
	5. Do not use graphite pencils to mark metal surfaces.

	B. Metal Protection: Where dissimilar metals contact each other, or where metal contacts pressure-treated wood or other corrosive substrates, protect against galvanic action or corrosion by painting contact surfaces with bituminous coating or by other...
	1. Coat concealed side of uncoated-aluminum and stainless-steel sheet metal flashing and trim with bituminous coating where flashing and trim contact wood, ferrous metal, or cementitious construction.

	C. Fasteners: Use fastener sizes that penetrate wood blocking or sheathing not less than 1-1/4 inches (32 mm) for nails and not less than 3/4 inch (19 mm) for wood screws.
	D. Conceal fasteners and expansion provisions where possible in exposed work and locate to minimize possibility of leakage. Cover and seal fasteners and anchors as required for a tight installation.
	E. Seal joints as required for watertight construction.
	1. Use sealant-filled joints unless otherwise indicated. Embed hooked flanges of joint members not less than 1 inch (25 mm) into sealant. Form joints to completely conceal sealant. When ambient temperature at time of installation is between 40 and 70 ...
	2. Prepare joints and apply sealants to comply with requirements in Section 079200 "Joint Sealants."

	F. Soldered Joints: Clean surfaces to be soldered, removing oils and foreign matter. Pre-tin edges of sheets with solder to width of 1-1/2 inches (38 mm); however, reduce pre-tinning where pre-tinned surface would show in completed Work.
	1. Do not solder aluminum sheet.
	2. Do not use torches for soldering.
	3. Heat surfaces to receive solder, and flow solder into joint. Fill joint completely. Completely remove flux and spatter from exposed surfaces.
	4. Stainless-Steel Soldering: Tin edges of uncoated sheets, using solder for stainless steel and acid flux. Promptly remove acid flux residue from metal after tinning and soldering. Comply with solder manufacturer's recommended methods for cleaning an...

	G. Rivets: Rivet joints in uncoated aluminum where necessary for strength.
	1. Anchor scupper closure trim flange to exterior wall and solder or seal with elastomeric sealant to scupper.
	2. Loosely lock front edge of scupper with conductor head.
	3. Solder or seal with elastomeric sealant exterior wall scupper flanges into back of conductor head.


	3.3 ROOF FLASHING INSTALLATION
	A. Roof-Penetration Flashing: Coordinate installation of roof-penetration flashing with installation of roofing and other items penetrating roof. Seal with elastomeric or butyl sealant and clamp flashing to pipes that penetrate roof.

	3.4 ERECTION TOLERANCES
	A. Installation Tolerances: Shim and align sheet metal flashing and trim within installed tolerance of 1/4 inch in 20 feet (6 mm in 6 m) on slope and location lines indicated on Drawings and within 1/8-inch (3-mm) offset of adjoining faces and of alig...
	B. Installation Tolerances: Shim and align sheet metal flashing and trim within installed tolerances specified in MCA's "Guide Specification for Residential Metal Roofing."

	3.5 CLEANING AND PROTECTION
	A. Clean exposed metal surfaces of substances that interfere with uniform oxidation and weathering.
	B. Clean off excess sealants.
	C. Remove temporary protective coverings and strippable films as sheet metal flashing and trim are installed unless otherwise indicated in manufacturer's written installation instructions. On completion of sheet metal flashing and trim installation, r...
	D. Replace sheet metal flashing and trim that have been damaged or that have deteriorated beyond successful repair by finish touchup or similar minor repair procedures.



	079200 - JOINT SEALANTS
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of Contract, including General and Supplementary Conditions and Division 1 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes joint sealants for the following locations:
	1. Exterior joints in vertical surfaces and non-traffic horizontal surfaces as indicated below:
	a. Control and expansion joints in unit masonry.
	b. Perimeter joints between materials listed above and frames of doors and windows.
	c. Other joints as indicated.

	2. Interior joints in vertical surfaces and horizontal nontraffic surfaces as indicated below:
	a. Control and expansion joints on exposed interior surfaces of exterior walls.
	b. Perimeter joints of exterior openings where indicated.
	c. Vertical control joints on exposed surfaces of interior unit masonry and concrete walls and partitions.
	d. Perimeter joints between interior wall surfaces and frames of interior doors, windows, and elevator entrances.
	e. Perimeter joints of toilet fixtures.
	f. Other joints as indicated.


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

	1.3 SYSTEM PERFORMANCE REQUIREMENTS
	A. Provide elastomeric joint sealants that have been produced and installed to establish and to maintain watertight and airtight continuous seals without causing staining or deterioration of joint substrates.

	1.4 SUBMITTALS
	A. General:  Submit the following in accordance with Conditions of Contract and Division 1 Specification Sections.
	B. Product data from manufacturers for each joint sealant product required.
	1. Certification by joint sealant manufacturer that sealants plus the primers and cleaners required for sealant installation comply with local regulations controlling use of volatile organic compounds.

	C. Samples for initial selection purposes in form of manufacturer's standard bead samples, consisting of strips of actual products showing full range of colors available, for each product exposed to view.
	D. Samples for verification purposes of each type and color of joint sealant required.  Install joint sealant samples in 1/2-inch (13-mm) wide joints formed between two 6-inch (150-mm) long strips of material matching the appearance of exposed surface...
	E. Certificates from manufacturers of joint sealants attesting that their products comply with specification requirements and are suitable for the use indicated.
	F. Product test reports for each type of joint sealants indicated, evidencing compliance with requirements specified.
	G. Preconstruction field test reports indicating which products and joint preparation methods demonstrate acceptable adhesion to joint substrates.

	1.5 QUALITY ASSURANCE
	A. Installer Qualifications:  Engage an experienced Installer who has completed joint sealant applications similar in material, design, and extent to that indicated for Project that have resulted in construction with a record of successful in-service ...
	B. Pre-Installation Conference:  Conduct conference at Project site to comply with requirements of the Division 1 Section covering this activity.

	1.6 DELIVERY, STORAGE, AND HANDLING
	A. Deliver materials to Project site in original unopened containers or bundles with labels indicating manufacturer, product name and designation, color, expiration period for use, pot life, curing time, and mixing instructions for multicomponent mate...
	B. Store and handle materials in compliance with manufacturer's recommendations to prevent their deterioration or damage due to moisture, high or low temperatures, contaminants, or other causes.

	1.7 PROJECT CONDITIONS
	A. Environmental Conditions:  Do not proceed with installation of joint sealants under the following conditions:
	1. When ambient and substrate temperature conditions are outside the limits permitted by joint sealant manufacturer.
	2. When ambient and substrate temperature conditions are outside the limits permitted by joint sealant manufacturer or below 40 deg F (4 deg C).
	3. When joint substrates are wet.

	B. Joint Width Conditions:  Do not proceed with installation of joint sealants where joint widths are less than allowed by joint sealant manufacturer for application indicated.
	C. Joint Substrate Conditions:  Do not proceed with installation of joint sealants until contaminants capable of interfering with their adhesion are removed from joint substrates.

	1.8 SEQUENCING AND SCHEDULING
	A. Sequence installation of joint sealants to occur not less than 21 nor more than 30 days after completion of waterproofing, unless otherwise indicated.


	PART 2 -  PRODUCTS
	2.1 MATERIALS, GENERAL
	A. Compatibility:  Provide joint sealants, joint fillers, and other related materials that are compatible with one another and with joint substrates under conditions of service and application, as demonstrated by sealant manufacturer based on testing ...
	B. Colors:  Provide color of exposed joint sealants to comply with the following:
	1. Provide selections made by Architect from manufacturer's full range of standard colors for products of type indicated.


	2.2 ELASTOMERIC JOINT SEALANTS
	A. Elastomeric Sealant Standard:  Provide manufacturer's standard chemically curing elastomeric sealants that comply with ASTM C 920 and other requirements indicated on each Elastomeric Joint Sealant Data Sheet at end of this Section, including those ...
	B. Products:  Subject to compliance with requirements, provide one of the products specified in each Elastomeric Joint Sealant Data Sheet.

	2.3 LATEX JOINT SEALANTS
	A. General:  Provide manufacturer's standard one-part, nonsag, mildew-resistant, paintable latex sealant of formulation indicated that is recommended for exposed applications on interior and protected exterior locations and that accommodates indicated...
	B. Acrylic-Emulsion Sealant:  Provide product complying with ASTM C 834 that accommodates joint movement of not more than 5 percent in both extension and compression for a total of 10 percent.
	C. Products:  Subject to compliance with requirements, provide one of the following:
	1. Acrylic-Emulsion Sealant:
	a. "AC-20," Pecora Corp.
	b. "Sonolac," Sonneborn Building Products Div., ChemRex, Inc.
	c. "Tremco Acrylic Latex 834," Tremco, Inc.



	2.4 ACOUSTICAL JOINT SEALANTS
	A. Acoustical Sealant:  Manufacturer's standard nonsag, paintable, nonstaining latex sealant complying with ASTM C 834 and the following requirements:
	1. Product is effective in reducing airborne sound transmission through perimeter joints and openings in building construction as demonstrated by testing representative assemblies per ASTM E 90.

	B. Acoustical Sealant for Concealed Joints: Manufacturer's standard, nondrying, nonhardening, nonskinning, nonstaining, gunnable, synthetic rubber sealant recommended for sealing interior concealed joints to reduce transmission of airborne sound.
	C. Products:  Subject to compliance with requirements, provide one of the following:
	1. Acoustical Sealant:
	a. "SHEETROCK Acoustical Sealant," United States Gypsum Co.
	b. "AC-20 FTR Acoustical and Insulation Sealant," Pecora Corp.

	2. Acoustical Sealant for Concealed Joints:
	a. "BA-98," Pecora Corp.
	b. "Tremco Acoustical Sealant," Tremco, Inc.



	2.5 PREFORMED FOAM SEALANTS
	A. Preformed Foam Sealants: Manufacturer's standard preformed, precompressed, impregnated open-cell foam sealant manufactured from high-density urethane foam impregnated with a nondrying, water repellent agent; factory-produced in precompressed sizes ...
	1. Properties:  Permanently elastic, mildew-resistant, nonmigratory, nonstaining, and compatible with joint substrates and other joint sealants.
	2. Impregnating Agent:  Manufacturer's standard.
	3. Density:  Manufacturer's standard.
	4. Backing:  None.
	5. Products:  Subject to compliance with requirements, provide one of the following:
	a. "Emseal," Emseal Corp.
	b. "Wil-Seal 150," Wil-Seal Construction Foams Div., Illbruck.



	2.6 JOINT SEALANT BACKING
	A. General:  Provide sealant backings of material and type that are nonstaining; are compatible with joint substrates, sealants, primers and other joint fillers; and are approved for applications indicated by sealant manufacturer based on field experi...
	B. Plastic Foam Joint Fillers:  Preformed, compressible, resilient, nonstaining, nonwaxing, nonextruding strips of flexible plastic foam of material indicated below and of size, shape, and density to control sealant depth and otherwise contribute to p...
	1. Closed-cell polyethylene foam, nonabsorbent to liquid water and gas, nonoutgassing in unruptured state.
	2. Proprietary, reticulated, closed-cell polymeric foam, nonoutgassing, with a density of 2.5 pcf (40 kg/cu. m) and tensile strength of 35 psi (240 kPa) per ASTM D 1623, and with water absorption less than 0.02 g/cc per ASTM C 1083.
	3. Any material indicated above.

	C. Bond-Breaker Tape:  Polyethylene tape or other plastic tape as recommended by sealant manufacturer for preventing sealant from adhering to rigid, inflexible joint filler materials or joint surfaces at back of joint where such adhesion would result ...

	2.7 MISCELLANEOUS MATERIALS
	A. Primer: Material recommended by joint sealant manufacturer where required for adhesion of sealant to joint substrates indicated, as determined from preconstruction joint sealant-substrate tests and field tests.
	B. Cleaners for Nonporous Surfaces: Chemical cleaners acceptable to manufacturers of sealants and sealant backing materials, free of oily residues or other substances capable of staining or harming in any way joint substrates and adjacent nonporous su...
	C. Masking Tape: Nonstaining, nonabsorbent material compatible with joint sealants and surfaces adjacent to joints.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine joints indicated to receive joint sealants, with Installer present, for compliance with requirements for joint configuration, installation tolerances, and other conditions affecting joint sealant performance.  Do not proceed with installati...

	3.2 PREPARATION
	A. Surface Cleaning of Joints:  Clean out joints immediately before installing joint sealants to comply with recommendations of joint sealant manufacturer and the following requirements:
	1. Remove all foreign material from joint substrates that could interfere with adhesion of joint sealant, including dust, paints (except for permanent, protective coatings tested and approved for sealant adhesion and compatibility by sealant manufactu...
	2. Clean concrete, masonry, unglazed surfaces of ceramic tile, and similar porous joint substrate surfaces by brushing, grinding, blast cleaning, mechanical abrading, or a combination of these methods to produce a clean, sound substrate capable of dev...
	3. Remove laitance and form release agents from concrete.
	4. Clean metal, glass, porcelain enamel, glazed surfaces of ceramic tile, and other nonporous surfaces with chemical cleaners or other means that do not stain, harm substrates, or leave residues capable of interfering with adhesion of joint sealants.

	B. Joint Priming:  Prime joint substrates where indicated or where recommended by joint sealant manufacturer based on preconstruction joint sealant-substrate tests or prior experience.  Apply primer to comply with joint sealant manufacturer's recommen...
	C. Masking Tape:  Use masking tape where required to prevent contact of sealant with adjoining surfaces that otherwise would be permanently stained or damaged by such contact or by cleaning methods required to remove sealant smears.  Remove tape immed...

	3.3 INSTALLATION OF JOINT SEALANTS
	A. General:  Comply with joint sealant manufacturer's printed installation instructions applicable to products and applications indicated, except where more stringent requirements apply.
	B. Sealant Installation Standard:  Comply with recommendations of ASTM C 1193 for use of joint sealants as applicable to materials, applications, and conditions indicated.
	C. Acoustical Sealant Application Standard:  Comply with recommendations of ASTM C 919 for use of joint sealants in acoustical applications as applicable to materials, applications, and conditions indicated.
	D. Installation of Sealant Backings:  Install sealant backings to comply with the following requirements:
	1. Install joint fillers of type indicated to provide support of sealants during application and at position required to produce the cross-sectional shapes and depths of installed sealants relative to joint widths that allow optimum sealant movement c...
	a. Do not leave gaps between ends of joint fillers.
	b. Do not stretch, twist, puncture, or tear joint fillers.
	c. Remove absorbent joint fillers that have become wet prior to sealant application and replace with dry material.


	E. Installation of Sealants:  Install sealants by proven techniques that result in sealants directly contacting and fully wetting joint substrates, completely filling recesses provided for each joint configuration, and providing uniform, cross-section...
	F. Tooling of Nonsag Sealants:  Immediately after sealant application and prior to time skinning or curing begins, tool sealants to form smooth, uniform beads of configuration indicated, to eliminate air pockets, and to ensure contact and adhesion of ...
	1. Provide concave joint configuration per Figure 5A in ASTM C 1193, unless otherwise indicated.
	2. Provide recessed joint configuration, per Figure 5C in ASTM C 1193, of recess depth and at locations indicated.

	G. Installation of Preformed Foam Sealants:  Install each length of sealant immediately after removing protective wrapping, taking care not to pull or stretch material, and to comply with sealant manufacturer's directions for installation methods, mat...

	3.4 CLEANING
	A. Clean off excess sealants or sealant smears adjacent to joints as work progresses by methods and with cleaning materials approved by manufacturers of joint sealants and of products in which joints occur.

	3.5 PROTECTION
	A. Protect joint sealants during and after curing period from contact with contaminating substances or from damage resulting from construction operations or other causes so that they are without deterioration or damage at time of Substantial Completio...



	081149 - STEEL DOORS AND FRAMES
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 1 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes the following:
	1. Steel doors.
	2. Steel door frames.

	B. Related Sections include the following:
	1. Division 4 Section "Unit Masonry " for installing anchors and grouting frames in masonry construction.


	1.3 SUBMITTALS
	A. Product Data:  For each type of door and frame indicated, include door designation, type, level and model, material description, core description, construction details, label compliance, sound and fire-resistance ratings, and finishes.
	B. Shop Drawings:  Show the following:
	1. Elevations of each door design.
	2. Details of doors including vertical and horizontal edge details.
	3. Frame details for each frame type including dimensioned profiles.
	4. Details and locations of reinforcement and preparations for hardware.
	5. Details of each different wall opening condition.
	6. Details of anchorages, accessories, joints, and connections.
	7. Coordination of glazing frames and stops with glass and glazing requirements.

	C. Door Schedule:  Use same reference designations indicated on Drawings in preparing schedule for doors and frames.

	1.4 QUALITY ASSURANCE
	A. Steel Door and Frame Standard:  Comply with ANSI A 250.8, unless more stringent requirements are indicated.

	1.5 DELIVERY, STORAGE, AND HANDLING
	A. Deliver doors and frames cardboard-wrapped or crated to provide protection during transit and job storage.  Provide additional protection to prevent damage to finish of factory-finished doors and frames.
	B. Inspect doors and frames on delivery for damage, and notify shipper and supplier if damage is found.  Minor damages may be repaired provided refinished items match new work and are acceptable to Architect.  Remove and replace damaged items that can...
	C. Store doors and frames at building site under cover.  Place units on minimum 4-inch- high wood blocking.  Avoid using nonvented plastic or canvas shelters that could create a humidity chamber.  If door packaging becomes wet, remove cartons immediat...


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. Steel Doors and Frames:
	a. Amweld Building Products, Inc.
	b. Ceco Door Products; a United Dominion Company.
	c. Fenestra
	d. Pioneer Industries Inc.
	e. Republic Builders Products.
	f. Steelcraft; a division of Ingersoll-Rand.



	2.2 MATERIALS
	A. Hot-Rolled Steel Sheets:  ASTM A 569/A 569M, Commercial Steel (CS), Type B; free of scale, pitting, or surface defects; pickled and oiled.
	B. Cold-Rolled Steel Sheets:  ASTM A 366/A 366M, Commercial Steel (CS), or ASTM A 620/A 620M, Drawing Steel (DS), Type B; stretcher-leveled standard of flatness.
	C. Metallic-Coated Steel Sheets:  ASTM A 653/A 653M, Commercial Steel (CS), Type B, with an A40 zinc-iron-alloy (galvannealed) coating; stretcher-leveled standard of flatness.

	2.3 DOORS
	A. Steel Doors:  Provide 1-3/4 inch (44-mm) thick doors of materials and ANSI/SDI 100 grades and models specified below, or as indicated on Drawings or schedules:

	2.4 FRAMES
	A. General:  Provide steel frames for doors, transoms, sidelights, borrowed lights, and other openings that comply with ANSI A250.8 and with details indicated for type and profile.  Conceal fastenings, unless otherwise indicated.
	B. Provide metal frames for doors, transoms, sidelights, borrowed lights, and other openings, according to ANSI/SDI 100, and of types and styles as shown on Drawings and schedules.  Conceal fastenings, unless otherwise indicated.
	1. Fabricate frames with mitered or coped and continuously welded corners.
	2. Form interior and exterior frames from 16 gauge thick steel sheet.
	3. Galvanized exterior frames.

	C. Door Silencers:  Except on weather-stripped frames, fabricate stops to receive three silencers on strike jambs of single-door frames and two silencers on heads of double-door frames.
	D. Plaster Guards:  Provide 0.016-inch- thick, steel sheet plaster guards or mortar boxes to close off interior of openings; place at back of hardware cutouts where mortar or other materials might obstruct hardware operation.
	E. Supports and Anchors:  Fabricated from not less than 0.042-inch- thick, electrolytic zinc-coated or metallic-coated steel sheet.
	1. Wall Anchors in Masonry Construction:  0.177-inch- diameter, steel wire complying with ASTM A 510 may be used in place of steel sheet.

	F. Inserts, Bolts, and Fasteners:  Manufacturer's standard units.  Where zinc-coated items are to be built into exterior walls, comply with ASTM A 153/A 153M, Class C or D as applicable.

	2.5 FABRICATION
	A. General:  Fabricate steel door and frame units to comply with ANSI A250.8 and to be rigid, neat in appearance, and free from defects including warp and buckle.  Where practical, fit and assemble units in manufacturer's plant.
	B. Interior Door Faces:  Fabricate exposed faces of doors and panels, including stiles and rails of nonflush units from cold-rolled steel sheet.
	C. Core Construction:  One of the following manufacturer's standard core materials that produce a door complying with SDI standards:
	1. Resin-impregnated kraft/paper honeycomb, interior.
	2. Polyurethane, exterior.

	D. Clearances for Non-Fire-Rated Doors:  Not more than 1/8 inch at jambs and heads, except not more than 1/4 inch between pairs of doors.  Not more than 3/4 inch at bottom.
	E. Tolerances:  Comply with SDI 117, "Manufacturing Tolerances for Standard Steel Doors and Frames."
	F. Fabricate concealed stiffeners, reinforcement, edge channels, louvers, and moldings from either cold- or hot-rolled steel sheet.
	G. Exposed Fasteners:  Unless otherwise indicated, provide countersunk flat or oval heads for exposed screws and bolts.
	H. Thermal-Rated (Insulating) Assemblies:  At exterior locations and elsewhere as shown or scheduled, provide doors fabricated as thermal-insulating door and frame assemblies and tested according to ASTM C 236 or ASTM C 976 on fully operable door asse...
	1. Unless otherwise indicated, provide thermal-rated assemblies with U-value of  [0.41 Btu/sq. ft. x h x deg F] or better.

	I. Hardware Preparation:  Prepare doors and frames to receive mortised and concealed hardware according to final door hardware schedule and templates provided by hardware supplier.  Comply with applicable requirements in ANSI A250.6 and ANSI A115 Seri...
	1. For concealed overhead door closers, provide space, cutouts, reinforcement, and provisions for fastening in top rail of doors or head of frames, as applicable.

	J. Frame Construction:  Fabricate frames to shape shown.
	1. Fabricate frames with mitered or coped and continuously welded corners.
	2. Provide welded frames with temporary spreader bars.

	K. Reinforce doors and frames to receive surface-applied hardware.  Drilling and tapping for surface-applied hardware may be done at Project site.
	L. Locate hardware as indicated on Shop Drawings or, if not indicated, according to ANSI A250.8.

	2.6 FINISHES
	A. Factory Priming for Field-Painted Finish:  Apply shop primer that complies with ANSI A250.3 acceptance criteria, is compatible with finish paint systems indicated, and has capability to provide a sound foundation for field-applied topcoats.  Apply ...


	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. General:  Install steel doors, frames, and accessories according to Shop Drawings, manufacturer's data, and as specified.
	B. Placing Frames:  Comply with provisions in SDI 105, unless otherwise indicated.  Set frames accurately in position, plumbed, aligned, and braced securely until permanent anchors are set.  After wall construction is completed, remove temporary brace...
	1. Except for frames located in existing walls or partitions, place frames before construction of enclosing walls and ceilings.
	2. In masonry construction, provide at least three wall anchors per jamb; install adjacent to hinge location on hinge jamb and at corresponding heights on strike jamb.  Acceptable anchors include masonry wire anchors and masonry T-shaped anchors.
	3. In existing concrete or masonry construction, provide at least three completed opening anchors per jamb; install adjacent to hinge location on hinge jamb and at corresponding heights on strike jamb.  Set frames and secure to adjacent construction w...
	4. In metal-stud partitions, provide at least three wall anchors per jamb; install adjacent to hinge location on hinge jamb and at corresponding heights on strike jamb.  Attach wall anchors to studs with screws.
	5. Install fire-rated frames according to NFPA 80.

	C. Door Installation:  Comply with ANSI A250.8.  Fit hollow-metal doors accurately in frames, within clearances specified in ANSI A250.8.  Shim as necessary to comply with SDI 122 and ANSI/DHI A115.1G.

	3.2 ADJUSTING AND CLEANING
	A. Prime-Coat Touchup:  Immediately after installation, sand smooth any rusted or damaged areas of prime coat and apply touch up of compatible air-drying primer.
	B. Protection Removal:  Immediately before final inspection, remove protective wrappings from doors and frames.



	083323 -OVERHEAD COILING DOOR
	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. Service doors.

	B. Related Requirements:
	1. Section 055000 "Metal Fabrications" for miscellaneous steel supports.


	1.3 ACTION SUBMITTALS
	A. Product Data: For each type and size of overhead coiling door and accessory.
	1. Include construction details, material descriptions, dimensions of individual components, profiles for slats, and finishes.
	2. Include rated capacities, operating characteristics, electrical characteristics, and furnished accessories.

	B. Shop Drawings: For each installation and for special components not dimensioned or detailed in manufacturer's product data.
	1. Include plans, elevations, sections, and mounting details.
	2. Include details of equipment assemblies, and indicate dimensions, required clearances, method of field assembly, components, and location and size of each field connection.
	3. Include points of attachment and their corresponding static and dynamic loads imposed on structure.
	4. For exterior components, include details of provisions for assembly expansion and contraction and for excluding and draining moisture to the exterior.
	5. Include diagrams for power, signal, and control wiring.

	C. Samples for Initial Selection: Manufacturer's finish charts showing full range of colors and textures available for units with factory-applied finishes.
	1. Include similar Samples of accessories involving color selection.

	D. Samples for Verification: For each type of exposed finish on the following components, in manufacturer's standard sizes:
	1. Curtain slats.


	1.4 INFORMATIONAL SUBMITTALS
	A. Qualification Data: For Installer.

	1.5 CLOSEOUT SUBMITTALS
	A. Maintenance Data: For overhead coiling doors to include in maintenance manuals.

	1.6 QUALITY ASSURANCE
	A. Installer Qualifications: An entity that employs installers and supervisors who are trained and approved by manufacturer for both installation and maintenance of units required for this Project.
	1. Maintenance Proximity: Not more than two hours' normal travel time from Installer's place of business to Project site.

	B. Regulatory Requirements: Comply with applicable provisions in the U.S. Architectural & Transportation Barriers Compliance Board's ADA-ABA Accessibility Guidelines.


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS, GENERAL
	A. Source Limitations: Obtain overhead coiling doors from single source from single manufacturer.
	1. Obtain operators and controls from overhead coiling door manufacturer.


	2.2 PERFORMANCE REQUIREMENTS
	A. Structural Performance, Exterior Doors: Capable of withstanding the design wind loads.
	1. Design Wind Load: Uniform pressure (velocity pressure) of 20 lbf/sq. ft. (960 Pa), acting inward and outward.
	2. Testing: According to ASTM E 330 or DASMA 108 for garage doors and meeting the acceptance criteria of DASMA 108.
	3. Deflection Limits: Design overhead coiling doors to withstand design wind load without evidencing permanent deformation or disengagement of door components.


	2.3 DOOR ASSEMBLY
	A. Service Door: Overhead coiling door formed with curtain of interlocking metal slats.
	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. ACME Rolling Doors.
	b. Amarr Garage Doors.
	c. C.H.I. Overhead Doors, Inc.
	d. Clopay Building Products.
	e. Cookson Company.
	f. Cornell Iron Works, Inc.
	g. McKeon Rolling Steel Door Company, Inc.
	h. Overhead Door Corporation.
	i. Raynor.
	j. Wayne-Dalton Corp.


	B. Operation Cycles: Door components and operators capable of operating for not less than 20,000. One operation cycle is complete when a door is opened from the closed position to the fully open position and returned to the closed position.
	C. Air Infiltration: Maximum rate of 0.08 cfm/sq. ft. (0.406 L/s per sq. m) at 15 and 25 mph (24.1 and 40.2 km/h) when tested according to ASTM E 283 or DASMA 105.
	D. Door Curtain Material: Galvanized steel.
	E. Door Curtain Slats: Curved or Flat profile slats of 1-7/8-inch (48-mm) to 2-5/8-inch (67-mm) center-to-center height.
	F. Bottom Bar: Two angles, each not less than 1-1/2 by 1-1/2 by 1/8 inch (38 by 38 by 3 mm) thick; fabricated from hot-dip galvanized steel, and finished to match door.
	G. Curtain Jamb Guides: Galvanized steel with exposed finish matching curtain slats.
	H. Hood: Match curtain material and finish.
	1. Shape: Manufacturer’s standard round or square.
	2. Mounting: Face of wall.

	I. Locking Devices: Equip door with locking device assembly.
	1. Locking Device Assembly: Single-jamb side locking bar, operable from inside with thumb turn.

	J. Electric Door Operator:
	1. Usage Classification: Medium duty, up to 12 cycles per hour and up to 50 cycles per day.
	2. Operator Location: Top of hood, Front of hood, or Wall per manufacturer’s recommendations.
	3. Safety: Listed according to UL 325 by a qualified testing agency for commercial or industrial use; moving parts of operator enclosed or guarded if exposed and mounted at 8 feet (2.44 m) or lower.
	4. Motor Exposure: Exterior, wet, and humid.
	5. Emergency Manual Operation: Push-up type.
	6. Obstruction-Detection Device: Automatic electric sensor edge on bottom bar or pneumatic sensor edge on bottom bar; self-monitoring type.
	a. Sensor Edge Bulb Color: Black.

	7. Control Station(s): Interior mounted.

	K. Curtain Accessories: Equip door with weatherseals, astragal, and push/pull handles with pull-down strap.
	L. Door Finish:
	1. Baked-Enamel or Powder-Coated Finish: Color as selected by Architect from manufacturer's full range.


	2.4 MATERIALS, GENERAL
	A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.

	2.5 DOOR CURTAIN MATERIALS AND CONSTRUCTION
	A. Door Curtains: Fabricate overhead coiling-door curtain of interlocking metal slats, designed to withstand wind loading indicated, in a continuous length for width of door without splices. Unless otherwise indicated, provide slats of thickness and m...
	1. Steel Door Curtain Slats: Zinc-coated (galvanized), cold-rolled structural steel sheet; complying with ASTM A 653/A 653M, with G90 (Z275) zinc coating; nominal sheet thickness (coated) of 0.028 inch (0.71 mm); and as required.

	B. Curtain Jamb Guides: Manufacturer's standard angles or channels and angles of same material and finish as curtain slats unless otherwise indicated, with sufficient depth and strength to retain curtain, to allow curtain to operate smoothly, and to w...

	2.6 HOODS
	A. General: Form sheet metal hood to entirely enclose coiled curtain and operating mechanism at opening head. Contour to fit end brackets to which hood is attached. Roll and reinforce top and bottom edges for stiffness. Form closed ends for surface-mo...

	2.7 LOCKING DEVICES
	A. Locking Device Assembly: Fabricate with cylinder lock, spring-loaded dead bolt, operating handle, cam plate, and adjustable locking bars to engage through slots in tracks.
	1. Lock Cylinders: Cylinders specified in Section 087100 "Door Hardware" or as standard with manufacturer and keyed to building keying system.
	2. Keys: Three for each cylinder.

	B. Safety Interlock Switch: Equip power-operated doors with safety interlock switch to disengage power supply when door is locked.

	2.8 CURTAIN ACCESSORIES
	A. Weatherseals for Exterior Doors: Equip each exterior door with weather-stripping gaskets fitted to entire exterior perimeter of door for a weather-resistant installation unless otherwise indicated.
	1. At door head, use 1/8-inch (3-mm) thick, replaceable, continuous-sheet baffle secured to inside of hood or field- installed on the header.
	2. At door jambs, use replaceable, adjustable, continuous, flexible, 1/8-inch (3-mm) thick seals of flexible vinyl, rubber, or neoprene.

	B. Push/Pull Handles: Equip each emergency-operated door with lifting handles on each side of door, finished to match door.
	C. Pull-Down Strap: Provide pull-down straps for doors more than 84 inches (2130 mm) high.

	2.9 COUNTERBALANCING MECHANISM
	A. General: Counterbalance doors by means of manufacturer's standard mechanism with an adjustable-tension, steel helical torsion spring mounted around a steel shaft and contained in a spring barrel connected to top of curtain with barrel rings. Use gr...
	B. Counterbalance Barrel: Fabricate spring barrel of manufacturer's standard hot-formed, structural-quality, seamless or welded carbon-steel pipe, of sufficient diameter and wall thickness to support rolled-up curtain without distortion of slats and t...
	C. Counterbalance Spring: One or more oil-tempered, heat-treated steel helical torsion springs. Size springs to counterbalance weight of curtain, with uniform adjustment accessible from outside barrel. Secure ends of springs to barrel and shaft with c...
	D. Torsion Rod for Counterbalance Shaft: Fabricate of manufacturer's standard cold-rolled steel, sized to hold fixed spring ends and carry torsional load.
	E. Brackets: Manufacturer's standard mounting brackets of either cast iron or cold-rolled steel plate.

	2.10 ELECTRIC DOOR OPERATORS
	A. General: Electric door operator assembly of size and capacity recommended and provided by door manufacturer for door and operation-cycles requirement specified, with electric motor and factory-prewired motor controls, starter, gear-reduction unit, ...
	1. Provide manufacturers door operator, or an approved compatible operator, complying with NFPA 70.
	2. Control equipment complying with NEMA ICS 1, NEMA ICS 2, and NEMA ICS 6, with NFPA 70 Class 2 control circuit, maximum 24-V ac or dc.

	B. Usage Classification: Electric operator and components capable of operating for not less than number of cycles per hour indicated for each door.
	C. Door Operator Location(s): Operator location indicated for each door, as recommended by manufacturer.
	1. Top-of-Hood Mounted: Operator is mounted to the right or left door head plate with the operator on top of the door-hood assembly and connected to the door drive shaft with drive chain and sprockets. Headroom is required for this type of mounting.
	2. Front-of-Hood Mounted: Operator is mounted to the right or left door head plate with the operator on coil side of the door-hood assembly and connected to the door drive shaft with drive chain and sprockets. Front clearance is required for this type...
	3. Wall Mounted: Operator is mounted to the inside front wall on the left or right side of door and connected to door drive shaft with drive chain and sprockets. Side room is required for this type of mounting. Wall mounted operator can also be mounte...

	D. Motors: Reversible-type motor with controller (disconnect switch) for motor exposure indicated.
	1. Electrical Characteristics:
	a. Phase: Single phase.
	b. Volts: 115 V.
	c. Hertz: 60.

	2. Motor Size: Minimum size as indicated. If not indicated, large enough to start, accelerate, and operate door in either direction from any position, at a speed not less than 8 in./sec. (203 mm/s) and not more than 12 in./sec. (305 mm/s), without exc...
	3. Operating Controls, Controllers, Disconnect Switches, Wiring Devices, and Wiring: Manufacturer's standard unless otherwise indicated.
	4. Coordinate wiring requirements and electrical characteristics of motors and other electrical devices with building electrical system and each location where installed.

	E. Limit Switches: Equip each motorized door with adjustable switches interlocked with motor controls and set to automatically stop door at fully opened and fully closed positions.
	F. Obstruction Detection Devices: External entrapment protection consisting of indicated automatic safety sensor capable of protecting full width of door opening. For non-fire-rated doors, activation of device immediately stops and reverses downward d...
	1. Electric Sensor Edge: Automatic safety sensor edge, located within astragal or weather stripping mounted to bottom bar. Contact with sensor activates device. Connect to control circuit using manufacturer's standard take-up reel or self-coiling cable.
	a. Self-Monitoring Type: Four-wire configured device designed to interface with door operator control circuit to detect damage to or disconnection of sensor edge.

	2. Pneumatic Sensor Edge: Automatic safety sensor edge, located within astragal or weather stripping mounted to bottom bar. Contact with sensor activates device.

	G. Control Station: Three-button control station in fixed location with momentary-contact push-button controls labeled "Open" and "Stop" and sustained- or constant-pressure push-button control labeled "Close."
	1. Exterior-Mounted Units: Full-guarded, standard-duty, surface-mounted, weatherproof type, NEMA ICS 6, Type 4 enclosure, key operated.

	H. Emergency Manual Operation: Equip each electrically powered door with capability for emergency manual operation. Design manual mechanism so required force for door operation does not exceed 25 lbf (111 N).
	I. Emergency Operation Disconnect Device: Equip operator with hand-operated disconnect mechanism for automatically engaging manual operator and releasing brake for emergency manual operation while disconnecting motor without affecting timing of limit ...
	J. Motor Removal: Design operator so motor may be removed without disturbing limit-switch adjustment and without affecting emergency manual operation.

	2.11 GENERAL FINISH REQUIREMENTS
	A. Comply with NAAMM/NOMMA's "Metal Finishes Manual for Architectural and Metal Products (AMP 500-06)" for recommendations for applying and designating finishes.
	B. Appearance of Finished Work: Noticeable variations in same piece are not acceptable. Variations in appearance of adjoining components are acceptable if they are within the range of approved Samples and are assembled or installed to minimize contrast.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates areas and conditions, with Installer present, for compliance with requirements for substrate construction and other conditions affecting performance of the Work.
	B. Examine locations of electrical connections.
	C. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 INSTALLATION
	A. Install overhead coiling doors and operating equipment complete with necessary hardware, anchors, inserts, hangers, and equipment supports; according to manufacturer's written instructions and as specified.
	B. Install overhead coiling doors, hoods, controls, and operators at the mounting locations indicated for each door.
	C. Accessibility: Install overhead coiling doors, switches, and controls along accessible routes in compliance with regulatory requirements for accessibility.
	D. Power-Operated Doors: Install according to UL 325.

	3.3 STARTUP SERVICE
	A. Engage a factory-authorized service representative to perform startup service.
	1. Perform installation and startup checks according to manufacturer's written instructions.
	2. Test and adjust controls and safety devices. Replace damaged and malfunctioning controls and equipment.


	3.4 ADJUSTING
	A. Adjust hardware and moving parts to function smoothly so that doors operate easily, free of warp, twist, or distortion.
	1. Adjust exterior doors and components to be weather-resistant.

	B. Lubricate bearings and sliding parts as recommended by manufacturer.
	C. Adjust seals to provide tight fit around entire perimeter.

	3.5 DEMONSTRATION
	A. Engage a factory-authorized service representative to train Owner's maintenance personnel to adjust, operate, and maintain overhead coiling doors.



	087100 - DOOR HARDWARE
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of Contract, including General and Supplementary Conditions and Division 1 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes items known commercially as finish or door hardware that are required for swing, sliding, and folding doors, except special types of unique hardware specified in the same sections as the doors and door frames on which they are...
	B. This Section includes the following:
	1. Hinges.
	2. Lock and latch sets.
	3. Bolts.
	4. Exit devices.
	5. Closers.
	6. Overhead holders.
	7. Weather-stripping for exterior doors.
	8. Astragals or meeting seals on pairs of doors.
	9. Thresholds.

	C. Related Sections:  The following Sections contain requirements that relate to this Section:
	1. Division 8 Section "Steel Doors and Frames" for silencers integral with hollow metal frames.


	1.3 SUBMITTALS
	A. General:  Submit the following in accordance with Conditions of Contract and Division 1 Specification sections.
	B. Product data including manufacturers' technical product data for each item of door hardware, installation instructions, maintenance of operating parts and finish, and other information necessary to show compliance with requirements.
	C. Final hardware schedule coordinated with doors, frames, and related work to ensure proper size, thickness, hand, function, and finish of door hardware.
	1. Final Hardware Schedule Content:  Based on hardware indicated, organize schedule into "hardware sets" indicating complete designations of every item required for each door or opening.  Include the following information:
	a. Type, style, function, size, and finish of each hardware item.
	b. Name and manufacturer of each item.
	c. Fastenings and other pertinent information.
	d. Location of each hardware set cross referenced to indications on Drawings both on floor plans and in door and frame schedule.
	e. Explanation of all abbreviations, symbols, and codes contained in schedule.
	f. Mounting locations for hardware.
	g. Door and frame sizes and materials.
	h. Keying information.

	2. Submittal Sequence:  Submit final schedule at earliest possible date particularly where acceptance of hardware schedule must precede fabrication of other work that is critical in the Project construction schedule.  Include with schedule the product...

	D. Templates for doors, frames, and other work specified to be factory prepared for the installation of door hardware.  Check shop drawings of other work to confirm that adequate provisions are made for locating and installing door hardware to comply ...

	1.4 QUALITY ASSURANCE
	A. Single Source Responsibility:  Obtain each type of hardware (latch and lock sets, hinges, closers, etc.) from a single manufacturer.
	B. Supplier Qualifications:  A recognized architectural door hardware supplier, with warehousing facilities in the Project's vicinity, that has a record of successful in-service performance for supplying door hardware similar in quantity, type, and qu...
	1. Require supplier to meet with Owner to finalize keying requirements and to obtain final instructions in writing.


	1.5 PRODUCT HANDLING
	A. Tag each item or package separately with identification related to final hardware schedule, and include basic installation instructions with each item or package.
	B. Packaging of door hardware is responsibility of supplier.  As material is received by hardware supplier from various manufacturers, sort and repackage in containers clearly marked with appropriate hardware set number to match set numbers of approve...
	C. Inventory door hardware jointly with representatives of hardware supplier and hardware installer until each is satisfied that count is correct.
	D. Deliver individually packaged door hardware items promptly to place of installation (shop or Project site).
	E. Provide secure lock-up for door hardware delivered to the Project, but not yet installed.  Control handling and installation of hardware items that are not immediately replaceable so that completion of the Work will not be delayed by hardware losse...

	1.6 MAINTENANCE
	A. Maintenance Tools and Instructions:  Furnish a complete set of specialized tools and maintenance instructions as needed for Owner's continued adjustment, maintenance, and removal and replacement of door hardware.


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. Butts and Hinges:
	a. Bommer Industries, Inc.
	b. Cal-Royal Products, Inc.
	c. Hager Hinge Co.
	d. Lawrence Brothers, Inc.
	e. McKinney Products Co.
	f. H. Soss & Company.
	g. Stanley Hardware, Div. Stanley Works.

	2. Locks:
	a. Arrow Lock Manufacturing Co.
	b. Best Lock Corp.
	c. Corbin & Russwin Architectural Hardware, Div. Black & Decker Corp.
	d. Falcon Lock Co.
	e. Sargent Manufacturing Company.
	f. Schlage Lock, Div. Ingersoll-Rand Door Hardware Group.
	g. Yale Security Inc.

	3. Exit/Panic Devices:
	a. Adams Rite Manufacturing Co.
	b. Arrow Lock Manufacturing Co.
	c. Corbin & Russwin Architectural Hardware, Div. Black & Decker Corp.
	d. Dor-O-Matic.
	e. Monarch Hardware & Mfg. Co., Div Newman Tonks, Inc.
	f. Precision Hardware, Inc.
	g. Reed Exit Hardware, Div. Yale Security Inc.
	h. Sargent Manufacturing Company.
	i. Von Duprin, Div. Ingersoll-Rand Door Hardware Group.
	j. Yale Security Inc.

	4. Overhead Closers:
	a. Arrow Lock Manufacturing Co.
	b. Corbin & Russwin Architectural Hardware, Div. Black & Decker Corp.
	c. Dorma Door Controls International.
	d. International Door Closers, Inc.
	e. LCN, Div. Ingersoll-Rand Door Hardware Group.
	f. Monarch Hardware & Mfg. Co., Div Newman Tonks, Inc.
	g. Norton Door Controls, Div. Yale Security Inc.
	h. Rixson-Firemark, Div. Yale Security Inc.
	i. Sargent Manufacturing Company.
	j. Yale Security Inc.

	5. Door Control Devices:
	a. Baldwin Hardware Corp.
	b. Brookline Industries, Div. Yale Security Inc.
	c. Builders Brass Works Corp.
	d. Corbin & Russwin Architectural Hardware, Div. Black & Decker Corp.
	e. Glynn-Johnson Corp.
	f. Hager Hinge Co.
	g. H. B. Ives, A Harrow Company.
	h. Quality Hardware Mfg. Co., Inc.; Div. Newman Tonks, Inc.
	i. Triangle Brass Manufacturing Company (Trimco).

	6. Door Stripping and Seals:
	a. Hager Hinge Co.
	b. National Guard Products, Inc.
	c. Pemko Manufacturing Co., Inc.
	d. Reese Enterprises, Inc.
	e. Sealeze Corp.
	f. Ultra Industries.
	g. Zero International, Inc.

	7. Thresholds:
	a. Hager Hinge Co.
	b. National Guard Products, Inc.
	c. Pemko Manufacturing Co., Inc.
	d. Reese Enterprises, Inc.
	e. Sealeze Corp.
	f. Zero International, Inc.



	2.2 SCHEDULED HARDWARE
	A. Requirements for design, grade, function, finish, size, and other distinctive qualities of each type of finish hardware are indicated in the "Hardware Schedule" at the end of this Section.  Products are identified by using hardware designation numb...
	1. Manufacturer's Product Designations:  The product designation and name of one manufacturer are listed for each hardware type required for the purpose of establishing minimum requirements.  Provide either the product designated or, where more than o...


	2.3 MATERIALS AND FABRICATION
	A. Manufacturer's Name Plate:  Do not use manufacturers' products that have manufacturer's name or trade name displayed in a visible location (omit removable nameplates) except in conjunction with required fire-rated labels and as otherwise acceptable...
	1. Manufacturer's identification will be permitted on rim of lock cylinders only.

	B. Base Metals:  Produce hardware units of basic metal and forming method indicated using manufacturer's standard metal alloy, composition, temper, and hardness, but in no case of lesser (commercially recognized) quality than specified for applicable ...
	C. Fasteners:  Provide hardware manufactured to conform to published templates, generally prepared for machine screw installation.  Do not provide hardware that has been prepared for self-tapping sheet metal screws, except as specifically indicated.
	D. Furnish screws for installation with each hardware item.  Provide Phillips flat-head screws except as otherwise indicated.  Finish exposed (exposed under any condition) screws to match hardware finish or, if exposed in surfaces of other work, to ma...
	E. Provide concealed fasteners for hardware units that are exposed when door is closed except to the extent no standard units of type specified are available with concealed fasteners.  Do not use thru-bolts for installation where bolt head or nut on o...

	2.4 HINGES
	A. Templates:  Except for hinges and pivots to be installed entirely (both leaves) into wood doors and frames, provide only template-produced units.
	B. Screws:  Provide Phillips flat-head screws complying with the following requirements:
	1. For metal doors and frames install machine screws into drilled and tapped holes.
	2. For wood doors and frames install wood screws.
	3. For fire-rated wood doors install #12 x 1-1/4-inch (32-mm), threaded-to-the-head steel wood screws.
	4. Finish screw heads to match surface of hinges or pivots.

	C. Hinge Pins:  Except as otherwise indicated, provide hinge pins as follows:
	1. Out-Swing Exterior Doors:  Nonremovable pins.
	2. Out-Swing Corridor Doors with Locks:  Nonremovable pins.
	3. Interior Doors:  Nonrising pins.
	4. Tips:  Flat button and matching plug, finished to match leaves, except where hospital tip (HT) indicated.

	D. Number of Hinges:  Provide number of hinges indicated but not less than 3 hinges per door leaf for doors 90 inches (2250 mm) or less in height and one additional hinge for each 30 inches (750 mm) of additional height.

	2.5 LOCK CYLINDERS AND KEYING
	A. Existing System:  Grandmasterkey the locks to the Owner's existing system, with a new masterkey for the Project.

	2.6 LOCKS, LATCHES, AND BOLTS
	A. Strikes:  Provide manufacturer's standard wrought box strike for each latch or lock bolt, with curved lip extended to protect frame, finished to match hardware set, unless otherwise indicated.
	1. Provide flat lip strikes for locks with 3-piece, antifriction latchbolts as recommended by manufacturer.

	B. Lock Throw:  Provide 5/8-inch (16-mm) minimum throw of latch on pairs of doors.  Comply with UL requirements for throw of bolts and latch bolts on rated fire openings.
	1. Provide 1/2-inch (13-mm) minimum throw of latch for other bored and preassembled types of locks and 3/4-inch (19-mm) minimum throw of latch for mortise locks.  Provide 1-inch (25-mm) minimum throw for all dead bolts.

	C. Flush Bolt Heads:  Minimum of 1/2-inch- (13-mm-) diameter rods of brass, bronze, or stainless steel with minimum 12-inch- (300-mm-) long rod for doors up to 84 inches (2100 mm) in height.  Provide longer rods as necessary for doors exceeding 84 inc...

	2.7 CLOSERS AND DOOR CONTROL DEVICES
	A. Size of Units:  Except as otherwise specifically indicated, comply with the manufacturer's recommendations for size of door control unit depending on size of door, exposure to weather, and anticipated frequency of use.
	1. Where parallel arms are indicated for closers, provide closer unit one size larger than recommended for use with standard arms.
	2. Provide parallel arms for all overhead closers, except as otherwise indicated.

	B. Access-Free Manual Closers:  Where manual closers are indicated for doors required to be accessible to the physically handicapped, provide adjustable units complying with ANSI A117.1 provisions for door opening force and delayed action closing.

	2.8 WEATHERSTRIPPING AND SEALS
	A. General:  Provide continuous weatherstripping on exterior doors and smoke, light, or sound seals on interior doors where indicated or scheduled.  Provide noncorrosive fasteners for exterior applications and elsewhere as indicated.
	B. Replaceable Seal Strips:  Provide only those units where resilient or flexible seal strip is easily replaceable and readily available from stocks maintained by manufacturer.
	C. Weather-stripping at Jambs and Heads:  Provide bumper-type resilient insert and metal retainer strips, surface applied unless shown as mortised or semimortised.

	2.9 THRESHOLDS
	A. General:  Except as otherwise indicated, provide standard metal threshold unit of type, size, and profile as shown or scheduled.

	2.10 HARDWARE FINISHES
	A. Provide quality of finish, including thickness of plating or coating (if any), composition, hardness, and other qualities complying with manufacturer's standards, but in no case less than specified by referenced standards for the applicable units o...
	B. The designations used in schedules and elsewhere to indicate hardware finishes are the industry-recognized standard commercial finishes, except as otherwise noted.


	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Mount hardware units at heights indicated in following applicable publications, except as specifically indicated or required to comply with governing regulations and except as otherwise directed by Architect.
	1. Recommended Locations for Builders Hardware for Standard Steel Doors and Frames" by the Door and Hardware Institute.
	2. NWWDA Industry Standard I.S.1.7, "Hardware Locations for Wood Flush Doors."

	B. Install each hardware item in compliance with the manufacturer's instructions and recommendations.  Where cutting and fitting is required to install hardware onto or into surfaces that are later to be painted or finished in another way, coordinate ...
	C. Set units level, plumb, and true to line and location.  Adjust and reinforce the attachment substrate as necessary for proper installation and operation.
	D. Drill and countersink units that are not factory prepared for anchorage fasteners.  Space fasteners and anchors in accordance with industry standards.
	E. Set thresholds for exterior doors in full bed of butyl-rubber or polyisobutylene mastic sealant complying with requirements specified in Division 7 Section "Joint Sealers."
	F. Weather-stripping and Seals:  Comply with manufacturer's instructions and recommendations to the extent installation requirements are not otherwise indicated.

	3.2 ADJUSTING, CLEANING, AND DEMONSTRATING
	A. Adjust and check each operating item of hardware and each door to ensure proper operation or function of every unit.  Replace units that cannot be adjusted to operate freely and smoothly or as intended for the application made.
	1. Where door hardware is installed more than one month prior to acceptance or occupancy of a space or area, return to the installation during the week prior to acceptance or occupancy and make final check and adjustment of all hardware items in such ...

	B. Clean adjacent surfaces soiled by hardware installation.
	C. Instruct Owner's personnel in the proper adjustment and maintenance of door hardware and hardware finishes.
	D. Six-Month Adjustment:  Approximately six months after the date of Substantial Completion, the Installer, accompanied by representatives of the manufacturers of latch sets and locksets and of door control devices, and of other major hardware supplie...
	1. Examine and re-adjust each item of door hardware as necessary to restore function of doors and hardware to comply with specified requirements.
	2. Consult with and instruct Owner's personnel in recommended additions to the maintenance procedures.
	3. Replace hardware items that have deteriorated or failed due to faulty design, materials, or installation of hardware units.
	4. Prepare a written report of current and predictable problems (of substantial nature) in the performance of the hardware.


	3.3 HARDWARE SCHEDULE
	A. General:  Provide hardware for each door to comply with requirements of Section "Door Hardware," hardware set numbers indicated in door schedule, and in the following schedule of hardware sets.
	1. Hardware sets indicate quantity, item, manufacturer and product designation, size, and finish or color, as applicable.




	099100 - PAINTING 
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 1 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes surface preparation and field painting of exposed exterior and interior items and surfaces.
	1. Surface preparation, priming, and finish coats specified in this Section are in addition to shop priming and surface treatment specified in other Sections.

	B. Do not paint prefinished items, concealed surfaces, finished metal surfaces, operating parts, and labels.
	1. Prefinished items include the following factory-finished components:
	a. Finished mechanical and electrical equipment.



	1.3 DEFINITIONS
	A. General:  Standard coating terms defined in ASTM D 16 apply to this Section.
	1. Flat refers to a lusterless or matte finish with a gloss range below 15 when measured at an 85-degree meter.
	2. Low Luster (Eggshell) refers to low-sheen finish with a gloss range between 20 and 35 when measured at a 60-degree meter.
	3. Semigloss refers to medium-sheen finish with a gloss range between 35 and 70 when measured at a 60-degree meter.
	4. Full gloss refers to high-sheen finish with a gloss range more than 70 when measured at a 60-degree meter.


	1.4 SUBMITTALS
	A. Product Data:  For each paint system indicated.
	1. Material List:  An inclusive list of required coating materials.  Indicate each material and cross-reference specific coating, finish system, and application.  Identify each material by manufacturer's catalog number and general classification.
	2. Manufacturer's Information:  Manufacturer's technical information, including label analysis and instructions for handling, storing, and applying each coating material.


	1.5 QUALITY ASSURANCE
	A. Applicator Qualifications:  A firm or individual experienced in applying paints and coatings similar in material, design, and extent to those indicated for this Project, whose work has resulted in applications with a record of successful in-service...

	1.6 DELIVERY, STORAGE, AND HANDLING
	A. Deliver materials to Project site in manufacturer's original, unopened packages and containers bearing manufacturer's name and label and the following information:
	1. Product name or title of material.
	2. Product description (generic classification or binder type).
	3. Manufacturer's stock number and date of manufacture.
	4. Contents by volume, for pigment and vehicle constituents.
	5. Thinning instructions.
	6. Application instructions.
	7. Color name and number.

	B. Store materials not in use in tightly covered containers in a well-ventilated area at a minimum ambient temperature of 45 deg F.  Maintain storage containers in a clean condition, free of foreign materials and residue.
	1. Protect from freezing.  Keep storage area neat and orderly.  Remove oily rags and waste daily.


	1.7 PROJECT CONDITIONS
	A. Apply waterborne paints only when temperatures of surfaces to be painted and surrounding air are between 50 and 90 deg F.
	B. Do not apply paint in snow, rain, fog, or mist; or when relative humidity exceeds 85 percent; or at temperatures less than 5 deg F above the dew point; or to damp or wet surfaces.

	1.8 EXTRA MATERIALS
	A. Provide extra paint applied to surfaces.  Deliver extra materials to Owner.


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Products:  Subject to compliance with requirements, provide one of the products listed.
	B. Manufacturers' Names:  Shortened versions (shown in parentheses) of the following manufacturers' names are used in other Part 2 articles:
	1. Benjamin Moore & Co. (Benjamin Moore).
	2. PPG Industries, Inc. (Pittsburgh Paints).
	3. Sherwin-Williams Co. (Sherwin-Williams).


	2.2 PAINT MATERIALS, GENERAL
	A. Material Compatibility:  Provide block fillers, primers, and finish-coat materials that are compatible with one another and with the substrates indicated under conditions of service and application, as demonstrated by manufacturer based on testing ...
	B. Material Quality:  Provide manufacturer's best-quality paint material of the various coating types specified that are factory formulated and recommended by manufacturer for application indicated.  Paint-material containers not displaying manufactur...
	1. Proprietary Names:  Use of manufacturer's proprietary product names to designate colors or materials is not intended to imply that products named are required to be used to the exclusion of equivalent products of other manufacturers.  Furnish manuf...

	C. Exterior Galvanized Metal Primer:  Factory-formulated galvanized metal primer for exterior application.
	1. Benjamin Moore; Moore's IMC Acrylic Metal Primer No. M04:  Applied at a dry film thickness of not less than 2.0 mils.
	2. Pittsburgh Paints; 90-709 Pitt-Tech One Pack Interior/Exterior Primer/Finish DTM Industrial Enamel:  Applied at a dry film thickness of not less than 3.0 mils.
	3. Sherwin-Williams; primer not required over this substrate.
	4. Sherwin-Williams; Galvite HS Paint B50WZ3:  Applied at a dry film thickness of not less than 2.0 mils.


	2.3 INTERIOR PRIMERS
	A. Interior Gypsum Board Primer:  Factory-formulated latex-based primer for interior application.
	1. Benjamin Moore; Moorcraft Super Spec Latex Enamel Undercoater & Primer Sealer No. 253:  Applied at a dry film thickness of not less than 1.2 mils.
	2. Pittsburgh Paints; 6-2 SpeedHide Interior Quick-Drying Latex Sealer:  Applied at a dry film thickness of not less than 1.0 mil.
	3. Sherwin-Williams; PrepRite 200 Latex Wall Primer B28W200 Series:  Applied at a dry film thickness of not less than 1.6 mils.

	B. Interior Wood Primer for Acrylic-Enamel and Semigloss Alkyd-Enamel Finishes:  Factory-formulated alkyd- or acrylic-latex-based interior wood primer.
	1. Benjamin Moore; Moorcraft Super Spec Alkyd Enamel Underbody and Primer Sealer No. 245:  Applied at a dry film thickness of not less than 1.5 mils.
	2. Pittsburgh Paints; 6-855 SpeedHide Latex Enamel Undercoater:  Applied at a dry film thickness of not less than 1.0 mil.
	3. Sherwin-Williams; PrepRite Wall and Wood Primer B49W200 Series:  Applied at a dry film thickness of not less than 1.6 mils.
	4. Sherwin-Williams; PrepRite Classic Interior Primer B28W101 Series:  Applied at a dry film thickness of not less than 1.6 mils.


	2.4 EXTERIOR FINISH COATS
	A. Exterior Semigloss Acrylic Enamel:  Factory-formulated semigloss waterborne acrylic-latex enamel for exterior application.
	1. Benjamin Moore; Moorcraft Super Spec Latex House & Trim Paint No. 170:  Applied at a dry film thickness of not less than 1.1 mils.
	2. Pittsburgh Paints; 6-900 Series SpeedHide Exterior House & Trim Semi-Gloss Acrylic Latex Paint:  Applied at a dry film thickness of not less than 1.5 mils.
	3. Sherwin-Williams; A-100 Latex Gloss A8 Series:  Applied at a dry film thickness of not less than 1.3 mils.

	B. Exterior Full-Gloss Acrylic Enamel for Ferrous and Other Metals:  Factory-formulated full-gloss waterborne acrylic-latex enamel for exterior application.
	1. Benjamin Moore; Moore's IMC Acrylic Gloss Enamel M28:  Applied at a dry film thickness of not less than 2.0 mils.
	2. Pittsburgh Paints; 90-300 Series Pitt-Tech One Pack Interior/Exterior High Performance Waterborne High Gloss DTM Industrial Enamels:  Applied at a dry film thickness of not less than 3.0 mils.
	3. Sherwin-Williams; DTM Acrylic Coating Gloss (Waterborne) B66W100 Series:  Applied at a dry film thickness of not less than 2.4 mils.


	2.5 INTERIOR FINISH COATS
	A. Interior Flat Acrylic Paint:  Factory-formulated flat acrylic-emulsion latex paint for interior application.
	1. Benjamin Moore; Moorecraft Super Spec Latex Flat No. 275:  Applied at a dry film thickness of not less than 1.2 mils.
	2. Pittsburgh Paints; 6-70 Line SpeedHide Interior Wall Flat-Latex Paint:  Applied at a dry film thickness of not less than 1.0 mil.
	3. Sherwin-Williams; ProMar 200 Interior Latex Flat Wall Paint B30W200 Series:  Applied at a dry film thickness of not less than 1.4 mils.

	B. Interior Low-Luster Acrylic Enamel: Factory-formulated eggshell acrylic-latex interior enamel.
	1. Benjamin Moore; Moorcraft Super Spec Latex Eggshell Enamel No. 274:  Applied at a dry film thickness of not less than 1.3 mils.
	2. Pittsburgh Paints; 6-400 Series SpeedHide Eggshell Acrylic Latex Enamel:  Applied at a dry film thickness of not less than 1.25 mils.
	3. Sherwin-Williams; ProMar 200 Interior Latex Egg-Shell Enamel B20W200 Series:  Applied at a dry film thickness of not less than 1.6 mils.


	2.6 EXAMINATION
	A. Examine substrates, areas, and conditions, with Applicator present, for compliance with requirements for paint application.  Comply with procedures specified in PDCA P4.
	1. Proceed with paint application only after unsatisfactory conditions have been corrected and surfaces receiving paint are thoroughly dry.
	2. Start of painting will be construed as Applicator's acceptance of surfaces and conditions within a particular area.

	B. Coordination of Work:  Review other Sections in which primers are provided to ensure compatibility of the total system for various substrates.  On request, furnish information on characteristics of finish materials to ensure use of compatible primers.
	1. Notify Architect about anticipated problems when using the materials specified over substrates primed by others.


	2.7 PREPARATION
	A. General:  Remove hardware and hardware accessories, plates, machined surfaces, lighting fixtures, and similar items already installed that are not to be painted.  If removal is impractical or impossible because of size or weight of the item, provid...
	1. After completing painting operations in each space or area, reinstall items removed using workers skilled in the trades involved.

	B. Cleaning:  Before applying paint or other surface treatments, clean substrates of substances that could impair bond of the various coatings.  Remove oil and grease before cleaning.
	1. Schedule cleaning and painting so dust and other contaminants from the cleaning process will not fall on wet, newly painted surfaces.

	C. Surface Preparation:  Clean and prepare surfaces to be painted according to manufacturer's written instructions for each particular substrate condition and as specified.
	1. Provide barrier coats over incompatible primers or remove and reprime.
	2. Cementitious Materials:  Prepare concrete, concrete unit masonry, cement plaster, and mineral-fiber-reinforced cement panel surfaces to be painted.  Remove efflorescence, chalk, dust, dirt, grease, oils, and release agents.  Roughen as required to ...
	a. Use abrasive blast-cleaning methods if recommended by paint manufacturer.
	b. Determine alkalinity and moisture content of surfaces by performing appropriate tests.  If surfaces are sufficiently alkaline to cause the finish paint to blister and burn, correct this condition before application.  Do not paint surfaces if moistu...
	c. Clean concrete floors to be painted with a 5 percent solution of muriatic acid or other etching cleaner.  Flush the floor with clean water to remove acid, neutralize with ammonia, rinse, allow to dry, and vacuum before painting.

	3. Ferrous Metals:  Clean ungalvanized ferrous-metal surfaces that have not been shop coated; remove oil, grease, dirt, loose mill scale, and other foreign substances.  Use solvent or mechanical cleaning methods that comply with SSPC's recommendations.
	a. Blast steel surfaces clean as recommended by paint system manufacturer and according to SSPC-SP 6/NACE No. 3.
	b. Treat bare and sandblasted or pickled clean metal with a metal treatment wash coat before priming.
	c. Touch up bare areas and shop-applied prime coats that have been damaged.  Wire-brush, clean with solvents recommended by paint manufacturer, and touch up with same primer as the shop coat.

	4. Galvanized Surfaces:  Clean galvanized surfaces with nonpetroleum-based solvents so surface is free of oil and surface contaminants.  Remove pretreatment from galvanized sheet metal fabricated from coil stock by mechanical methods.

	D. Material Preparation:  Mix and prepare paint materials according to manufacturer's written instructions.
	1. Maintain containers used in mixing and applying paint in a clean condition, free of foreign materials and residue.
	2. Stir material before application to produce a mixture of uniform density.  Stir as required during application.  Do not stir surface film into material.  If necessary, remove surface film and strain material before using.
	3. Use only thinners approved by paint manufacturer and only within recommended limits.

	E. Tinting:  Tint each undercoat a lighter shade to simplify identification of each coat when multiple coats of same material are applied.  Tint undercoats to match the color of the finish coat, but provide sufficient differences in shade of undercoat...

	2.8 APPLICATION
	A. General:  Apply paint according to manufacturer's written instructions.  Use applicators and techniques best suited for substrate and type of material being applied.
	1. Paint colors, surface treatments, and finishes are indicated in the paint schedules.
	2. Do not paint over dirt, rust, scale, grease, moisture, scuffed surfaces, or conditions detrimental to formation of a durable paint film.
	3. Provide finish coats that are compatible with primers used.
	4. The term "exposed surfaces" includes areas visible when permanent or built-in fixtures, grilles, convector covers, covers for finned-tube radiation, and similar components are in place.  Extend coatings in these areas, as required, to maintain syst...
	5. Paint surfaces behind movable equipment and furniture the same as similar exposed surfaces.  Before final installation of equipment, paint surfaces behind permanently fixed equipment or furniture with prime coat only.
	6. Paint interior surfaces of ducts with a flat, nonspecular black paint where visible through registers or grilles.
	7. Paint back sides of access panels and removable or hinged covers to match exposed surfaces.
	8. Finish exterior doors on tops, bottoms, and side edges the same as exterior faces.
	9. Finish interior of wall and base cabinets and similar field-finished casework to match exterior.
	10. Sand lightly between each succeeding enamel or varnish coat.

	B. Scheduling Painting:  Apply first coat to surfaces that have been cleaned, pretreated, or otherwise prepared for painting as soon as practicable after preparation and before subsequent surface deterioration.
	1. The number of coats and film thickness required are the same regardless of application method.  Do not apply succeeding coats until previous coat has cured as recommended by manufacturer.  If sanding is required to produce a smooth, even surface ac...
	2. Omit primer over metal surfaces that have been shop primed and touchup painted.
	3. If undercoats, stains, or other conditions show through final coat of paint, apply additional coats until paint film is of uniform finish, color, and appearance.  Give special attention to ensure that edges, corners, crevices, welds, and exposed fa...
	4. Allow sufficient time between successive coats to permit proper drying.  Do not recoat surfaces until paint has dried to where it feels firm, and does not deform or feel sticky under moderate thumb pressure, and until application of another coat of...

	C. Application Procedures:  Apply paints and coatings by brush, roller, spray, or other applicators according to manufacturer's written instructions.
	1. Brushes:  Use brushes best suited for type of material applied.  Use brush of appropriate size for surface or item being painted.
	2. Rollers:  Use rollers of carpet, velvet-back, or high-pile sheep's wool as recommended by manufacturer for material and texture required.
	3. Spray Equipment:  Use airless spray equipment with orifice size as recommended by manufacturer for material and texture required.

	D. Minimum Coating Thickness:  Apply paint materials no thinner than manufacturer's recommended spreading rate to achieve dry film thickness indicated.  Provide total dry film thickness of the entire system as recommended by manufacturer.
	E. Mechanical and Electrical Work:  Painting of mechanical and electrical work is limited to items exposed in equipment rooms and occupied spaces.
	F. Prime Coats:  Before applying finish coats, apply a prime coat, as recommended by manufacturer, to material that is required to be painted or finished and that has not been prime coated by others.  Recoat primed and sealed surfaces where evidence o...
	G. Pigmented (Opaque) Finishes:  Completely cover surfaces as necessary to provide a smooth, opaque surface of uniform finish, color, appearance, and coverage.  Cloudiness, spotting, holidays, laps, brush marks, runs, sags, ropiness, or other surface ...
	H. Completed Work:  Match approved samples for color, texture, and coverage.  Remove, refinish, or repaint work not complying with requirements.

	2.9 CLEANING
	A. Cleanup:  At the end of each workday, remove empty cans, rags, rubbish, and other discarded paint materials from Project site.
	1. After completing painting, clean glass and paint-spattered surfaces.  Remove spattered paint by washing and scraping without scratching or damaging adjacent finished surfaces.


	2.10 PROTECTION
	A. Protect work of other trades, whether being painted or not, against damage from painting.  Correct damage by cleaning, repairing or replacing, and repainting, as approved by Architect.
	B. Provide "Wet Paint" signs to protect newly painted finishes.  After completing painting operations, remove temporary protective wrappings provided by others to protect their work.
	1. After work of other trades is complete, touch up and restore damaged or defaced painted surfaces.  Comply with procedures specified in PDCA P1.


	2.11 EXTERIOR PAINT SCHEDULE
	A. Concrete Unit Masonry:  Provide the following finish systems over exterior concrete unit masonry:
	1. Semigloss Acrylic-Enamel Finish:  Two finish coats over a block filler.
	a. Block Filler:  Concrete unit masonry block filler.
	b. Finish Coats:  Exterior semigloss acrylic enamel.


	B. Ferrous Metal:  Provide the following finish systems over exterior ferrous metal.  Primer is not required on shop-primed items.
	1. Full-Gloss Alkyd-Enamel Finish:  Two finish coats over a rust-inhibitive primer.
	a. Primer:  Exterior ferrous-metal primer.
	b. Finish Coats:  Exterior full-gloss alkyd enamel.





	237423 - DIRECT-FIRED MAKE-UP AIR UNITS
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 1 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes direct-fired make-up air units (MAU).

	1.3 SUBMITTALS
	A. Product Data:  Include rated capacities, furnished specialties, and accessories.
	B. Shop Drawings:  Detail equipment assemblies and indicate dimensions, weights, loads, required clearances, method of field assembly, components, and location and size of each field connection.
	1. Mounting Details: Detail fabrication including anchorages and attachments to structure and to supported equipment.
	2. Wiring Diagrams: Power, signal, and control wiring.

	C. Startup service reports.
	D. Operation and Maintenance Data:  For direct-fired make-up air units to include in emergency, operation, and maintenance manuals.

	1.4 QUALITY ASSURANCE
	A. Product Options:  Drawings indicate size, profiles, and dimensional requirements of direct-fired make-up air units and are based on the specific system indicated.  Refer to Division 1 Section "Product Requirements."
	B. Source Limitations: Obtain unit with integral heating and cooling, with all appurtenant components and accessories from a single manufacturer.
	C. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for intended use.
	D. Comply with the International Fuel Gas Code, and NFPA 70.
	E. Entire unit shall be ETL Certified per ANSI Z83.4 or Z83.18 and bear on ETL mark.

	1.5 EXTRA MATERIALS
	A. Furnish extra materials described below that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.
	1. Filters:  One set for each unit.
	2. Fan Belts:  One set for each belt-driven unit.



	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. Absolut Aire.
	2. Engineered Air.
	3. Greenheck Fan Corporation.


	2.2 PACKAGED UNITS
	A. Factory-assembled, prewired, self-contained unit consisting of cabinet, outdoor air intake weather hood, supply fan, controls, filters, packaged dx cooling, and direct-fired gas burner.  All components and accessories factory installed and tested, ...

	2.3 CABINET
	A. Cabinet: Double-wall 18 gauge galvanized-steel panels, formed to ensure rigidity and supported by galvanized-steel channels or structural channel supports with lifting lugs.   All sections shall be insulated, and be provided with 24-gauge solid gal...
	B. Access Panels: Piano hinged for furnace, cooling section, filters, damper, access sections, control panels and fan motor assemblies.
	C. Internal Insulation: Fibrous-glass duct lining, comply with ASTM C 1071, Type II;
	1. Thickness:  1-inch.
	2. Insulation Adhesive:  Comply with ASTM C 916, Type I.
	3. Mechanical Fasteners:  Galvanized steel suitable for adhesive attachment, mechanical attachment, or welding attachment to casing without damaging liner when applied as recommended by manufacturer and without causing air leakage.
	4. Locations: Fan sections, heat sections.

	D. Finish: Heat-resistant, polyester based powder resin, or air dry industrial enamel, all sections and accessories.
	E. Discharge: See plans and HVAC Equipment Schedules.

	2.4 SUPPLY-AIR FAN
	A. Fan Type:  Centrifugal, rated according to AMCA 210; statically and dynamically balanced, galvanized steel; mounted on solid-steel shaft with heavy-duty, pillow-block bearings rated for L50 or 200,000 hours with external grease fittings.
	B. Motor:  Premium efficiency, totally enclosed.
	C. Drive:  V-belt drive with matching fan pulley and adjustable motor sheaves and belt assembly.  Direct drive arrangement acceptable when specified (See HVAC Equipment Schedules on the Plans).
	D. Variable Frequency Drive: When specified (See HVAC Equipment Schedules on the Plans).
	E. Mounting:  Fan wheel, motor, and drives shall be mounted in fan casing with neoprene isolators.

	2.5 AIR FILTERS
	A. Comply with NFPA 90A.  See Plans for filter type and sections at each unit.
	B. Disposable Panel Filters:  2-inch thick, factory-fabricated, pleated-panel-type Merv-13, disposable air filters with holding frames.
	1. Media:  Interlaced non-woven and synthetic fibric media.
	2. Frame:  Galvanized steel.


	2.6 OUTDOOR-AIR INTAKE HOOD
	A. Type: Manufacturer’s standard louvered hood, with materials to match cabinet, designed to   inhibit wind-driven rain and snow from entering unit.
	B. Aluminum Mesh: Manufacturer’s mesh, to comply with ASHRAE 62.1.

	2.7 ROOF CURBS
	A. Roof Curbs: Galvanized steel with corrosion-protection coating, watertight gaskets, and factory-installed wood nailer; with a height of 18-inches minimum, complying with NRCA standards.  Roof curbs shall be 12-inches minimum height for units instal...
	1. Curb Insulation and Adhesive: Comply with NFPA 90A or NFPA 90B.
	a. Materials: ASTM C 1071, Type I or Type II.
	b. Thickness: 1-1/2 inches.



	2.8 DIRECT-FIRED GAS FURNACE
	A. Description:  Factory assembled, piped, and wired; and complying with ANSI Z83.4, "Direct Gas-Fired Make-Up Air Heaters"; ANSI Z83.18, "Direct Gas-Fired Industrial Air Heaters"; and the "International Fuel Gas Code."
	B. Controls: Electronic, modulation burner control.
	C. Burners:  Aluminum or cast-iron burner with stainless-steel mixing plates.
	1. Control Valve:  Electronic modulating with minimum turndown ratio of 30:1.
	2. Fuel: Liquified Petroleum (LP) gas.
	3. Pilot: Electrically ignited by hot-surface ceramic igniter.

	D. Safety Controls:
	1. Gas Manifold:  Safety switches and controls to comply with ANSI standards and FM Global requirements.
	2. Purge-Period Timer:  Automatically delays burner ignition and bypasses low-limit control.
	3. Airflow Proving Switch:  Dual pressure switch senses correct airflow before energizing pilot and requires airflow to be maintained within minimum and maximum pressure settings across burner.
	4. Manual-Reset, High-Limit Control Device:  Stops burner and closes main gas valve if high-limit temperature is exceeded.
	5. Manual-reset, low-limit control device:  Stops fan and burner, closes gas valve if low-limit temperature is reached.
	6. Gas Train:  Redundant, automatic main gas valves, electric pilot valve, electronic-modulating temperature control valve, main and pilot gas regulators, main and pilot manual shutoff valves, main and pilot pressure taps, and high-low gas pressure sw...
	7. Safety Lockout Switch:  Locks out ignition sequence if burner fails to light after three tries.  Controls are reset manually by turning the unit off and on.
	8. Control Transformer:  Integrally mounted 24-V ac.


	2.9 COOLING
	A. Packaged DX: Unit shall be equipped with a packaged dx cooling system to include hermetic scroll compressor(s) mounted on vibration isolators, evaporator and condenser coils, condenser fans and all appurtenant controls.  Packaged dx cooling system ...
	B. Unit to include compressor crankcase heater, liquid-line filter drier, moisture-indicating glass, hot gas bypass, thermal expansion valve, refrigerant low pressure switch (auto reset) and high pressure switch (manual reset), service/charging valves...
	C. Comply with requirements in ASHRAE 15, "Safety Standard for Refrigeration Systems."
	D. Refrigerant Charge: Factory charged with refrigerant and filled with oil.

	2.10 CONTROLS
	A. Factory-wired, fuse-protected control transformer, connection for power supply and field-wired unit to remote control panel.
	B. Unit control center shall include an integral exhaust fan starter.  Starter shall be factory-mounted and wired for an electrical interlock between the supply fan and exhaust fan.  Different means for electrical interlock shall be acceptable when sp...
	C. Control Panel:  Surface-mounted remote panel, Nema 4X, with engraved plastic cover, and the following lights and switches:
	1. Summer-Off-Winter-Auto switch.
	2. Supply-fan operation indicating light.
	3. Exhaust-fan operation indicating light.
	4. Heating operation indicating light.
	5. Cooling operation indicating light.
	6. Dirty-filter indicating light operated by unit-mounted differential pressure switch.
	7. Safety-lockout, flame failure (general alarm) indicating light.
	8. Room override thermostat.

	D. Control Devices:
	1. Adjustable discharge air temperature controls unit mounted, with adjustable room override thermostat, located in the conditioned space.

	E. Fan Control:  The fan is intended to operate continuously 24 hours/day, 365 days/year, to provide the required air ventilation rates (1 cfm per square foot minimum) per the Ohio Mechanical Code.   The make-up air unit shall be interlocked to operat...
	F. CAPACITIES, CHARACTERISTICS, AND ADDITIONAL ACCESSORIES
	1. See “Mechanical Equipment Schedule” on the Plans.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates, areas, and conditions, with Installer present, for compliance with requirements for installation tolerances and other conditions affecting installation of direct-fired make-up air units.
	B. Examine roughing-in for piping, ducts, and electrical systems to verify actual locations of connections before equipment installation.
	C. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 INSTALLATION
	A. Install gas-fired units according to the "International Fuel Gas Code."
	B. Where indicated on the plans; Install makeup air units on cast-in-place concrete equipment bases. Comply with requirements for equipment bases and foundations specified in Section 033000 "Cast-in-Place Concrete”, and as detailed on the plans.
	C. Roof Curb: Install on roof structure or concrete base, level and secure, according to NRCA's "Low-Slope Membrane Roofing Construction Details Manual," Illustration "Raised Curb Detail for Rooftop Air Handling Units and Ducts".   Install units on cu...
	D. Install controls and equipment shipped by manufacturer for field installation with direct-fired make-up air units.

	3.3 CONNECTIONS
	A. Piping Connections: Drawings indicate general arrangement of piping, fittings, and specialties.  Install piping adjacent to machine to allow service and maintenance.
	1. Gas Piping:  Comply with requirements in Division 23 Section "Liquified-Petroleum Gas Piping."  Connect gas piping with shutoff valve and union and with sufficient clearance for burner removal and service.  Provide AGA-approved flexible connectors ...
	2. Drain: Provide condensate traps and accessories on piping connections to condensate drain pans.  Piping to be schedule-40 pvc, extended to acceptable discharge point.  Where installing piping adjacent to heating and ventilating units, allow space f...

	B. Duct Connections:  Duct installation requirements are specified in Division 23 Section "Metal Ducts."  Drawings indicate the general arrangement of ducts.  Connect supply and outside air ducts to direct-fired make-up air units with flexible duct co...
	C. Ground equipment according to Division 26 Section "Grounding and Bonding."
	D. Provide control wiring between unit panel and remote control panel, according to Division 26 Section "Conductors and Cables."

	3.4 STARTUP SERVICE
	A. Engage a factory-authorized service representative to perform startup service.  Complete installation and startup checks according to manufacturer's written instructions and perform the following:
	1. Inspect for visible damage and integrity for all sections.
	2. Verify that controls are connected and operable.
	3. Verify that filters are installed.
	4. Purge gas line.
	5. Verify bearing lubrication.
	6. Inspect fan-wheel rotation for movement in correct direction without vibration and binding.
	7. Adjust fan belts to proper alignment and tension.
	8. Start unit according to manufacturer's written instructions.
	9. Complete startup sheets and attach copy with Contractor's startup report.
	10. Inspect and record performance of interlocks and protective devices; verify sequences.
	11. Operate unit for run-in period recommended by manufacturer.
	12. Perform all operations for both minimum and maximum firing and adjust burner for peak efficiency.  Measure gas pressure on manifold.  Measure combustion-air temperature at inlet to combustion chamber.  Measure supply-air temperature and volume whe...
	13. Start refrigeration system when outdoor-air temperature is within normal operating limits and measure and record the following:
	a. Cooling coil leaving-air, dry- and wet-bulb temperatures.
	b. Cooling coil entering-air, dry- and wet-bulb temperatures.
	c. Condenser coil entering-air dry-bulb temperature.
	d. Condenser coil leaving-air dry-bulb temperature.

	14. Simulate maximum cooling demand and inspect the following:
	a. Compressor refrigerant suction and hot-gas pressures.
	b. Short-circuiting of air through outside coil or from outside coil to outdoor-air intake.

	15. Calibrate thermostats.
	16. Adjust and inspect high-temperature limits.
	17. Inspect dampers, if any, for proper stroke and interlock with return-air dampers.
	18. Inspect controls for correct sequencing of heating and normal and emergency shutdown.
	19. Measure and record airflow.
	20. Verify operation of remote panel, including pilot-operation and failure modes.  Inspect high-limit heat and all alarms.
	21. After startup and performance testing, change filters, verify bearing lubrication, and adjust belt tension.

	B. Remove and replace malfunctioning components that do not pass tests and inspections and retest as specified above.
	C. Prepare written report of the results of startup services.

	3.5 ADJUSTING
	A. Adjust initial temperature set points.  Set field-adjustable switches and circuit-breaker trip ranges as indicated.
	B. Working Adjustments:  When requested within 12 months of date of Substantial Completion, provide on-site assistance in adjusting system to suit actual occupied conditions.  Provide up to two visits to Project.

	3.6 DEMONSTRATION
	A. Engage a factory-authorized service representative to train Owner's maintenance personnel to adjust, operate, and maintain direct-fired make-up air units.  Refer to Division 1 Sections.
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