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I N V I T A T I O N   T O   B I D    (U.S.)  

1. CONTRACTORS INVITED TO BID THE PROJECT:

a. Broderick & Henderson Construction  (801) 225-9213

b. Dynamic Construction  (801) 318-9711

c. Majestic Builders  (801) 798-2162

d. Oasis Builders  (801) 466-1000

e. SRFCO Inc. (801)224-1581

f. Stone River Construction (801) 636-3217

g. Warner & Associates Inc. (801) 794-0024

2. PROJECT:

Hobble Creek 1, 2, 3 Chapel HVAC Upgrade
Springville UT Hobble Creek West Stake
Property Number: 505-0871
Project Number: 505-0871-18010101

3. LOCATION:

555 South Averett Avenue
         Springville, Utah

4. OWNER:

Corporation of the Presiding Bishop of
The Church of Jesus Christ of Latter-day Saints, a Utah Corporation Sole
c/o
Salt Lake Project Management Office
1765 South 4250 West
Salt Lake City, Utah  84104

5. CONSULTANT:

Van Boerum & Frank Associates (John Alexander)
330 South 300 East
Salt Lake City, Utah 84111
Telephone (801) 530-31487
Fax (801) 530-3150

6. DESCRIPTION OF PROJECT:

A. Replace existing Chapel Air Handler. Includes (2) new 7.5 ton (single compressor) 
condensing units and associated refrigerant piping. Construct new condensing unit pad, 
exterior stairs, and doorway entrance to Chapel mechanical space. Also includes the 
removal of all remaining pneumatic controls for perimeter heating with replacement to 
electric controls.

B. Products or systems may be provided under a Value Managed Relationship (VMR) the 
Owner has negotiated with the supplier.  VMR products and systems are indicated as such 
in the Specifications.
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7. TYPE OF BID:  Bids will be on a lump-sum basis.  Segregated bids will not be accepted.

8. TIME OF SUBSTANTIAL COMPLETION:  The time limit for substantial completion of this work will 
be Ninety (90) calendar days and will be as noted in the Agreement.

9. BID OPENING:  Sealed bids will be received and publicly opened at the Project Site, 555 South 
Averett Avenue, Springville, Utah at 2:00 PM on Tuesday, January 30, 2018.

10. BIDDING DOCUMENTS:

A. Bidding Documents will be distributed at the Pre-Bid Conference with a refundable deposit of 
$0.00 per set.  Deposit will be refunded if documents are returned complete and in good 
condition within five days of bid opening.

B. Electronic copies of bidding documents may be sent by e-mail to invited bidders who confirm 
their intention of attending Pre-Bid Conference.

11. BIDDER’S QUALIFICATIONS: Bidding by the Contractors will be by invitation only.

12. OWNER’S RIGHT TO REJECT BIDS:  Owner reserves the right to reject any or all bids and to 
waive any irregularity therein.

END OF DOCUMENT
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I N S T R U C T I O N S   T O   B I D D E R S  (U.S.)

 1. DOCUMENTS:

A. Bidding Documents include Bidding Requirements and proposed Contract Documents.  
Proposed Contract Documents consist of: 
1. Contractor’s Bid Proposal and Project Agreement (U.S.)
2. Other documents included by reference 
3. Addenda. 

B. Bidding Requirements are those documents identified as such in proposed Project Manual.

C. Addenda are written or graphic documents issued prior to execution of the Contract which 
modify or interpret the Bidding Documents.  They become part of the Contract Documents 
as noted in the Contractor’s Bid Proposal and R & I Project Agreement (U.S.) upon 
execution of the Agreement by Owner.

 2. BIDDER'S REPRESENTATIONS:

A. By submitting a bid proposal, bidder represents that
1. Bidder has carefully studied and compared Bidding Documents with each other.  

Bidder understands the Bidding Documents and the bid is fully in accordance with the 
requirements of those documents,

2. Bidder has thoroughly examined the site and any building located thereon, has 
become familiar with local conditions which might directly or indirectly affect contract 
work, and has correlated its personal observations with requirements of proposed 
Contract Documents, and

3. Bid is based on materials, equipment, and systems required by Bidding Documents 
without exception.

 3. BIDDING DOCUMENTS:

A. Copies
1. Owner will provide the Bidding Documents as set forth in the Invitation to Bid.
2. Partial sets of Bidding Documents will not be issued.

B. Interpretation Or Correction Of Bidding Documents
1. Bidders will request interpretation or correction of any apparent errors, discrepancies, 

and omissions in the Bidding Documents.
2. Corrections or changes to Bidding Documents will be made by written Addenda. 

C. Substitutions And Equal Products
1. Equal products may be approved upon compliance with Contract Document 

requirements.
2. Base bid only on materials, equipment, systems, suppliers or performance qualities 

specified in the Bidding documents.
3. Where a specified product is identified as a "quality standard", products of other 

manufacturers that meet the performance, properties, and characteristics of the 
specified "quality standard" may be used without specific approval as a substitute.

D. Addenda.  Addenda will be sent to bidders and to locations where Bidding Documents are on 
file no later than three days prior to bid opening or by fax no later than 48 hours prior to bid 
opening.
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4. BIDDING PROCEDURES:

A. Form and Style of Bids
1. Use Owner’s Bid Form titled “Contractor Bid Proposal and Project
Agreement (U.S.)”.

2. Bid will be complete and executed by authorized representative of Bidder.
3. Do not delete from or add to the information requested on bid form.

B. Submission of Bids
1. Submit bid in sealed opaque envelope containing only bid form.
2. It is bidder's sole responsibility to see that its bid is received at or before the specified 

time.  Bids received after specified bid opening time may be returned to bidders 
unopened.

3. No oral, facsimile transmitted, telegraphic, or telephonic bids, modifications, or 
cancellations will be considered.

C. Modification or Withdrawal Of Bid
1. Bidder guarantees there will be no revisions or withdrawal of bid amount for 45 days 

after bid opening.
2. Prior to bid opening, bidders may withdraw bid by written request or by reclaiming bid 

envelope.
3. Prior to bid opening, bidder may mark and sign on the sealed envelope that bidder 

acknowledges any or all Addenda.

 5. CONSIDERATION OF BIDS:

A. Opening Of Bids  -  See Invitation To Bid.

B. Acceptance Of Bid
1. No bidder will consider itself under contract after opening and reading of bids until 

Owner accepts Contractor’s Bid Proposal by executing same.
2. Bidder's past performance, organization, subcontractor selection, equipment, and 

ability to perform and complete its contract in manner and within time specified, 
together with amount of bid, will be elements considered in award of contract.

6. FORM OF AGREEMENT BETWEEN OWNER AND CONTRACTOR:

A. Agreement form will be “Contractor’s Bid Proposal and Project Agreement (U.S.)” provided 
by Owner.

 7. MISCELLANEOUS:

A. Pre-Bid Conference A pre-bid conference will be held at the site (555 South Averett Avenue, 
Springville, Utah) on Friday, January 19, 2018 at 10:00 AM.

B. Examination Schedule for Existing Building and Site
1. Contact local FM group for access to building between Pre-Bid Conference and Bid 

Date.  Springville UT FM Group, Alex Nelson, (385) 201-8308.

END OF DOCUMENT
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INFORMATION AVAILABLE TO BIDDERS   (U.S.)

1. ASBESTOS-CONTAINING MATERIAL (ACM)

A. The building upon which work is being performed has been examined for asbestos-
containing material.  There is no known ACM in the area of construction. If the Contractor 
encounters material that is suspected to be ACM, the Contractor shall immediately 
discontinue work and contact the Owner and Architect immediately.

END OF DOCUMENT
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CONSTRUCTION MATERIAL ASBESTOS STATEMENT (U.S.) 

PROJECTS FOR: 
CORPORATION OF THE PRESIDING BISHOP OF 

THE CHURCH OF JESUS CHRIST OF LATTER-DAY SAINTS

Building Name: Hobble Creek 1, 2, 3 & Springville UT Hobble Creek West Stake

Building Plan Type: Undefined

Building Address: 555 S Averett Avenue, Springville, Utah

Building Owner: Corporation of the Presiding Bishop of The Church of Jesus Christ of 
Latter-day Saints, a Utah corporation sole.

Project Number: 505-0871-18010101

Completion Date:      

As PROJECT CONSULTANT and principal in charge; based on my best knowledge, information, 
inspection, and belief; I certify that on the above referenced Project, no asbestos-containing building 
materials were specified in the construction documents or given approval in shop drawings or submittals.

Project Consultant and Principal in Charge (signature) Date

Van Boerum & Frank Associates, Inc. (VBFA)
Company Name

As GENERAL CONTRACTOR in charge of construction; based on my best knowledge, information, 
inspection, and belief; I affirm that on the above-referenced Project, no asbestos-containing building 
materials were used in the construction.

General Contractor (signature) Date

     
Company Name
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CONTRACTOR BID PROPOSAL AND PROJECT AGREEMENT (U.S.)

Corporation of the Presiding Bishop of The Church of Jesus Christ of Latter-day Saints, a Utah corporation sole, 
(“Owner”) and the undersigned Contractor (“Contractor”) enter into this Contractor Bid Proposal and Project 
Agreement (U.S.) (“Agreement”) and agree as follows:

1. Property/Project.

Property/Project Number: 505087118010101
Property Address (“Project Site”): 555 S. Averett Avenue, Springville, UT 84663
Project Type: R&I Chapel HVAC Upgrade  
Project Name (“Project”): Hobble Creek 1, 2, 3
Stake Name: Springville UT Hobble Creek West

2. Scope of the Work. Contractor will furnish all labor, materials, and equipment necessary to complete the 
Work in accordance with the Contract Documents. The Work is all labor, materials, equipment, construction, 
and services required by the Contract Documents.

3. Contract Documents. Contract Documents consist of:
a. This Agreement;
b. Supplementary Conditions for Bid Proposal and Project Agreement (U.S.);
c. The Specifications (Division 01 and Divisions 02 thru 32);
d. Drawings entitled and dated Hobble Creek 1, 2, 3 - Chapel HVAC Upgrade;
e. Addendum No. with date(s)                                                                    ; and
f. All written Field Changes, written Construction Change Directives and written Change Orders when 

prepared and signed by Owner and Contractor.

4. Compensation. Owner will pay Contractor for performance of Contractor’s obligations under the Contract 
Documents the sum of                                                                                                                        Dollars 
($                            ). This is the Contractor’s Bid Proposal Amount. 

5. Payment. 
a. If the Contractor’s Bid Proposal Amount is over $100,000 or if otherwise requested by Owner, Contractor 

will submit to Owner a schedule of values which allocates the Contractor’s Bid Proposal Amount to 
various portions of the Work. This schedule, when accepted by Owner will be used as a basis for 
reviewing Contractor’s payment requests.

b. Not more than once each month, Contractor will submit a payment request to Owner. Owner will pay 
Contractor for work completed within thirty (30) days after Owner receives: 
1) Contractor’s payment request for work to date; 
2) a certification by Contractor that Contractor has paid for all labor, materials, and equipment relating to 

the Work covered by prior payment requests and that Contractor will pay for all labor, materials, and 
equipment relating to the Work covered by the current payment request; and 

3) releases of all mechanics’ liens and claims of subcontractors, laborers, or material suppliers who 
supplied labor and/or materials for the Work covered by the payment request.

4) updated Construction Schedule. 
c. Owner may modify or reject the payment request if, in Owner’s opinion, the Work for which payment is 

requested is not acceptable or is less complete than represented on the payment request.

6. Extras and Change Orders. Owner may order changes in the Work by altering, adding to, or deducting from 
the Work. In the event of such a change, Contractor’s compensation and/or the time of completion will be 
adjusted to reflect the change. Contractor will not commence work on any change until either: (a) Contractor 
and Owner have agreed in writing to the amount of the adjustment resulting from the change; or (b) Owner 
has issued a written order for the change acknowledging that there is a dispute regarding the compensation 
adjustment relating to the change. If Contractor proceeds with a change in the Work without complying with 
the preceding sentence, Contractor agrees that it will not be entitled to any additional compensation for such 
change.
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7. Correction of Work.  Contractor will promptly correct, at its own expense,  
a. any portion of the Work which 

1) fails to conform to the requirements of the Contract Documents, or
2) is rejected by the Owner as defective or because it is damaged or rendered unsuitable during 

installation or resulting from failure to exercise proper protection.
b. any defects due to faulty materials, equipment, or workmanship which appear within a period of one year 

from the date of Substantial Completion or within such longer period of time as may be prescribed by law 
or the terms of any applicable special warranty required by the Contract Documents.

8. Time of Completion. Contractor will complete the Work and have it ready for Owner’s inspection within 
90 (Ninety) calendar days from Notice to Proceed issued by Owner. Time is of the essence. If Contractor is 
delayed at any time in the progress of the Work by any act or neglect of Owner, or by changes in the Work, or 
by strikes, lockouts, unusual delay in transportation, unavoidable casualties, or acts of nature beyond 
Contractor’s control, then the time for completion will be extended by the time that completion of the Work is 
delayed. However, Contractor expressly waives any damages for any such delays other than those delays 
willfully caused by Owner.

9. Permits, Surveys, and Taxes. Contractor will obtain and pay for all permits and licenses, and also pay any 
applicable taxes. Contractor will also obtain and pay for any surveys it needs to perform the Work. Contractor 
will conform to all ordinances and covenants governing the Project Site and/or Work.

10. Compliance with Laws.  Contractor will comply with all applicable laws, ordinances, rules, regulations, and 
orders of any public authorities relating to performance of the Work.

11. Payment of Subcontractors and Materialmen. Contractor will promptly pay for all labor, materials, and 
equipment used to perform the Work.

12. Contractor’s Insurance. Prior to performing any work, Contractor will obtain and maintain during the term of 
this Agreement the following insurance: 
a. Workers Compensation Insurance.
b. Employers Liability Insurance with minimum limits of the greater of $500,000 E.L. each accident, $500,000 

E. L. disease-each employee, $500,000 E.L. disease-policy limit or as required by the law of the state in 
which the Project is located.

c. Commercial General Liability Insurance – ISO Form CG 00 01 (12/07) or equivalent Occurrence policy 
which will provide primary coverage to the additional insureds (the Owner and the Architect) in the event of 
any Occurrence, Claim, or Suit with:
1) Limits of the greater of:  Contractor’s actual coverage amounts or the following:

a) $2,000,000 General Aggregate;
b) $2,000,000 Products - Comp/Ops Aggregate;
c) $1,000,000 Personal and Advertising Liability;
d) $1,000,000 Each Occurrence; and
e) $50,000 Fire Damage to Rented Premises (Each Occurrence)

2) Endorsements attached to the General Liability policy including the following or their equivalent: 
a) ISO Form CG-25-03 (05/09), Amendment of Limits of Insurance (Designated Project or Premises) 

describing the Agreement and specifying limits as shown above.
b) ISO Form CG 20 10 (07/04), Additional Insured – Owners, Lessees, Or Contractors (Form B), 

naming Owner and Architect as additional insureds.
d. Automobile Liability Insurance, with:

1) Combined Single Limit each accident in the amount of $500,000 or Contractor’s actual coverage, 
whichever is greater; and

2) Coverage applying to "Any Auto" or its equivalent. 

Contractor will provide evidence of these insurance coverages to Owner by providing an ACORD 25 
(2010/05) Form or its equivalent: (1) listing Owner as the Certificate Holder and Additional Insured on the 
general liability and any excess liability policies, (2) listing the insurance companies providing coverage (all 
companies listed must be rated in A.M. Best Company Key Rating Guide-Property-Casualty and each 
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company must have a rating of B+ Class VII or higher), (3) attaching the endorsements set forth above for the 
Certificate of Liability Insurance, and (4) bearing the name, address and telephone number of the producer 
and signed by an authorized representative of the producer.  (The signature may be original, stamped, or 
electronic.)  Notwithstanding the foregoing, Owner may, in writing and at its sole discretion, modify these 
insurance requirements.  

13. Independent Contractor Relationship. The parties expressly agree that Contractor is not an agent or 
employee of Owner but is an independent contractor solely responsible for all expenses relating to 
Contractor’s business.

14. Comply with Intellectual Property Rights of Others.  Contractor represents and warrants that no Work 
(with its means, methods, goods, and services attendant thereto), provided to Owner will infringe or violate 
any right of any third party and that Owner may use and exploit such Work, means, methods, goods, and 
services without liability or obligation to any person or entity (specifically and without limitation, such Work, 
means, methods, goods, and services will not violate rights under any patent, copyright, trademark, or other 
intellectual property right or application for the same).

15. Confidentiality / Property Rights.
a. Owner will retain ownership and intellectual property rights in all plans, designs, drawings, documents, 

concepts, and materials provided by or on behalf of Owner to Contractor and to all work products of 
Contractor for or relative to Work performed under this Agreement, such products, services, and Work 
of Contractor constituting works made for hire.  Contractor will not reuse any portions of such items 
provided by Owner or developed by Contractor for Owner pursuant to this Agreement, or disclose any 
such items to any third party without the prior written consent of Owner.  Owner may withhold its 
consent in its’ absolute discretion.

b. In addition, Contractor shall ensure that Contractor, Subcontractors, and the employees, agents and 
representatives of Contractor and its Subcontractors maintain in strict confidence, and shall use and 
disclose only as authorized by Owner all Confidential Information of Owner that Contractor receives in 
connection with the performance of this Agreement. Notwithstanding the foregoing, Contractor may use 
and disclose any information to the extent required by an order of any court or governmental authority, 
but only after it has notified Owner and Owner has had an opportunity to obtain reasonable protection 
for such information in connection with such disclosure.  For purposes of this Agreement, “Confidential 
Information” means:
1) The name or address of any affiliate, customer or contractor of Owner or any information concerning 

the transactions of any such person with Owner;
2) Any information relating to contracts, agreements, business plans, budgets or other financial 

information  of Owner to the extent such information has not been made available to the public by the 
Owner; and

3) Any other information that is marked or noted as confidential by the Owner at the time of its 
disclosure.

16. Ownership and Use of Renderings and Photographs.  Renderings representing the Work are the property 
of Owner. All photographs of the Work, whether taken during performance of the Work or at completion, are 
the property of the Owner.  The Owner reserves all rights including copyrights to renderings and photographs 
of the Work. No renderings or photographs shall be used or distributed without written consent of the Owner.

17. Public Statements Regarding Work or Property.  Contractor will not make any statements or provide any 
information to the media about the Work or Property without the prior written consent of Owner.  If Contractor 
receives any requests for information from media, Contractor will refer such requests to Owner.

18. No Commercial Use of Transaction or Relationship. 
a. Without the prior written consent of Owner, which Owner may grant or withhold in its sole discretion, 

neither Contractor nor Contractor’s affiliates, officers, directors, agents, representatives, shareholders, 
members, Subcontractors, or employees shall make any private commercial use of their relationship to 
Owner or the Work or Property, including, without limitation:
1) By referring to this Agreement, Owner, or the Work or Property verbally or in any sales, marketing or 

other literature, letters, client lists, press releases, brochures or other written materials except as may 
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be necessary for Contractor to perform Contractor’s obligations under the terms of this Agreement; 
2) By using or allowing the use of any photographs of the Work or any part thereof, or of any service 

marks, trademarks or trade names or other intellectual property now or which may hereafter be 
associated with, owned by or licensed by Owner in connection with any service or product; or

3) By contracting with or receiving money or anything of value from any person or commercial entity to 
facilitate such person or entity obtaining any type of commercial identification, advertising or visibility 
in connection with the Work or Property.

b. Notwithstanding the foregoing, Contractor may include a reference to Owner and the services and 
equipment provided under this Agreement in a professional résumé or other similar listing of Contractor’s 
references without seeking Owner’s written consent in each instance; provided, that such reference to 
Owner, the services and equipment is included with at least several other similar references and is given 
no more prominence than such other references.

19. Indemnity and Hold Harmless.  
a. Contractor will indemnify and hold harmless Owner and Owner's representatives, employees, agents, 

architects, and consultants from and against any and all claims, damages, liability, demands, costs, 
judgments, awards, settlements, causes of action, losses and expenses (collectively “Claims” or “Claim”), 
including but not limited to attorney fees, consultant fees, expert fees, copy costs, and other costs and 
expenses, arising out of or resulting from performance of the Work, attributable to bodily injury, sickness, 
disease, or death, or to injury to or destruction of real or personal property, including loss of use resulting 
therefrom, except to the extent that such liability arises out of the negligence of Owner, its 
representatives, agents, and employees. This indemnity includes, without limitation, indemnification of 
Owner from all losses or injury to Owner’s property, except to the extent that such loss or injury arises out 
of the negligence of Owner, its representatives, agents, and employees. This indemnity applies, without 
limitation, to include Claims occurring both during performance of the Work and/or subsequent to 
completion of the Work.  In the event that any Claim is caused in part by a party indemnified hereunder, 
that party will bear the cost of such Claim to the extent it was the cause thereof. In the event that a 
claimant asserts a Claim for recovery against any party indemnified hereunder, the party indemnified 
hereunder may tender the defense of such Claim to Contractor. If Contractor rejects such tender of 
defense and it is later determined that the negligence of the party indemnified hereunder did not cause all 
of the Claim, Contractor will reimburse the party indemnified hereunder for all costs and expenses 
incurred by that party in defending against the Claim. Contractor will not be liable hereunder to indemnify 
any party for damages resulting from the sole negligence of that party.

b. In addition to the foregoing, Contractor will be liable to defend Owner in any lawsuit filed by any Subcon-
tractor relating to the Project.  Where liens have been filed against Owner's property, Contractor (and/or 
its bonding company which has issued bonds for the Project) will obtain lien releases and record them in 
the appropriate county and/or local jurisdiction and provide Owner with a title free and clear from any liens 
of Subcontractors.  In the event that Contractor and/or its bonding company are unable to obtain a lien 
release, Owner in its absolute discretion may require Contractor to provide a bond around the lien or a 
bond to discharge the lien, at Contractor's sole expense. 

c. In addition to the foregoing, Contractor will indemnify and hold Owner harmless from any claim of any 
other contractor resulting from the performance, nonperformance or delay in performance of the Work by 
Contractor.

d. The indemnification obligation herein will not be limited by a limitation on the amount or type of damages, 
compensation or benefits payable by or for Contractor or a Subcontractor under worker's compensation 
acts, disability benefit acts, or other employee benefit acts.

20. Resolution of Disputes. In the event there is any dispute arising under the Contract Documents which 
cannot be resolved by agreement between the parties, either party may submit the dispute with all 
documentation upon which it relies to Director of Architecture, Engineering, and Construction, 50 East North 
Temple, Salt Lake City, Utah 84150, who will convene a dispute resolution conference within thirty (30) days.  
The dispute resolution conference will constitute settlement negotiations and any settlement proposal made 
pursuant to the conference will not be admissible as evidence of liability.  In the event that the parties do not 
resolve their dispute pursuant to the dispute resolution conference, either party may commence legal action to 
resolve the dispute.  Any such action must be commenced within six (6) months from the first day of the 
dispute resolution conference or be time barred.  Submission of the dispute to the Director as outlined above 
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is a condition precedent to the right to commence legal action to resolve any dispute.  In the event that either 
party commences legal action to adjudicate any dispute without first submitting the dispute to the Director, the 
other party will be entitled to obtain an order dismissing the litigation without prejudice and awarding such 
other party any costs and attorneys fees incurred by that party in obtaining the dismissal, including without 
limitation copy costs, and expert and consultant fees and expenses.

21. Termination of Agreement by Contractor. In the event Owner materially breaches any term of the Contract 
Documents, Contractor will promptly give Written Notice of the breach to Owner.  If Owner fails to cure the 
breach within ten (10) days of the Written Notice, Contractor may terminate this Agreement by giving Written 
Notice to Owner and recover from Owner the percentage of the Contract Sum represented by the Work 
completed on the Project site as of the date of termination together with any out of pocket loss Contractor has 
sustained with respect to materials and equipment as a result of the termination prior to completion of the 
Work, less any offsets.  Contractor will not be entitled to unearned profits or any other compensation or 
damages as a result of the termination and hereby waives any claim therefor.  Contractor will provide to 
Owner all warranty, as built, inspection, and other close out documents as well as materials that Contractor 
has in its possession or control at the time of termination.  Without limitation, Contractor’s indemnities and 
obligations as well as all warranties relative to Work provided through the date of termination survive a 
termination hereunder.

22. Termination of Agreement by Owner for Cause. Should Contractor make a general assignment for the 
benefit of its creditors, fail to apply enough properly skilled workmen or specified materials to properly 
prosecute the Work in accordance with Contractor’s schedule, or otherwise materially breach any provision of 
the Contract Documents, then Owner may, without any prejudice to any other right or remedy, give Contractor 
Written Notice thereof.  If Contractor fails to cure its default within ten (10) days, Owner may terminate this 
Agreement by giving Written Notice to Contractor, take possession of the premises and all materials, tools, 
and appliances thereon, and finish the Work by whatever method Owner deems expedient.  In such case, 
Contractor will not be entitled to receive any further payment until the Work is finished.  If the unpaid balance 
of the Contract Sum exceeds the expense of finishing the Work, including compensation for additional 
administrative, architectural, consultant, and legal services (including without limitation attorneys fees, expert 
fees, copy costs, and other expenses), such excess will be paid to Contractor, less any offsets and 
recoupment.  If such expense exceeds the unpaid balance, Contractor will pay the difference to Owner.  
Contractor will provide to Owner all warranty, as built, inspection, and other close out documents as well as 
materials that Contractor has in its possession or control at the time of termination.  Without limitation, 
Contractor’s indemnities and obligations as well as all warranties relative to Work provided through the date of 
termination survive a termination hereunder.

23. Termination of Agreement by Owner for Convenience. Notwithstanding any other provision contained in 
the Contract Documents, Owner may, without cause and in its absolute discretion, terminate this Agreement 
at any time.  In the event of such termination, Contractor will be entitled to recover from Owner the 
percentage of the Contract Sum equal to the percentage of the Work which Owner and/or its architect 
determines has been completed on the Project site as of the date of termination together with any out of 
pocket loss Contractor has sustained with respect to materials and equipment as a result of the termination 
prior to completion of the Work, less any offsets and recoupment.  Contractor will not be entitled to unearned 
profits or any other compensation as a result of the termination and hereby waives any claim therefor.  
Contractor will provide to Owner all warranty, as built, inspection, and other close out documents as well as 
materials that Contractor has in its possession or control at the time of termination.  Owner may, in Owner’s 
sole discretion, take legal assignment of subcontracts and other contractual rights of Contractor.  Without 
limitation, Contractor’s indemnities and obligations as well as all warranties relative to Work provided through 
the date of termination survive a termination hereunder.

24. Assignment of Contract. The parties hereto will not assign any rights or obligations under this Agreement 
without the prior written consent of the other party.

25. Integration Clause. The Contract Documents reflect the full agreement of the parties with respect to the 
Project and the Work and supersede all prior discussions, agreements, and representations regarding the 
subject matter of the Contract Documents. The Contract Documents may be amended only in a written 
document signed by both parties hereto.
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26. Applicable Law. The parties acknowledge that the Contract Documents have substantial connections to the 
State of Utah.  The Contract Documents will be deemed to have been made, executed, and delivered in Salt 
Lake City, Utah.  To the maximum extent permitted by law, (i) the Contract Documents and all matters related 
to their creation and performance will be governed by and enforced in accordance with the laws of the State 
of Utah, excluding conflicts of law rules, and (ii) all disputes arising from or related to the Contract Documents 
will be decided only in a state or federal court located in Salt Lake City, Utah and not in any other court or 
state.  Toward that end, the parties hereby consent to the jurisdiction of the state and federal courts located in 
Salt Lake City, Utah and waive any other venue to which they might be entitled by virtue of domicile, habitual 
residence, place of business, or otherwise.

27. Enforcement. In the event either party commences legal action to enforce or rescind any term of the Contract 
Documents, the prevailing party will be entitled to recover its attorneys fees and costs, including without 
limitation all copy costs and expert and consultant fees and expenses, incurred in that action and on all 
appeals, from the other party.

28. Bid Proposal/Agreement. Contractor’s submission to Owner of this agreement signed by Contractor will 
constitute Contractor’s offer and bid proposal to perform the Work described in this agreement according to 
the terms thereof. Owner’s signing of this agreement and delivery to Contractor of a signed copy will 
constitute acceptance of Contractor’s offer and will convert this document to a binding agreement.

29. Effective Date. The effective date of this Agreement is the date indicated by the Owner’s signature.
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OWNER: CONTRACTOR:
Corporation of the Presiding Bishop of 
The Church of Jesus Christ of Latter-day Saints,
a Utah corporation sole.

(company)

Signature: Signature:

Print Name: Milan R Malkovich Print Name:       

Title: Project Manager Title:       

Address:  
PMO-AF Location
PO Box 268
American Fork UT 84003

Address:  
     

Telephone No: 801-763-4520 x201 Telephone No:      

Facsimile No: 801-763-4548 Facsimile No:      

Email:  malkovichmr@ldschurch.org Email:       

Effective Date:      Fed. I.D. or SSN:      

License No:      

Reviewed By:       Date Signed:      
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S U P P L E M E N T A R Y   C O N D I T I O N S
FOR CONTRACTOR BID PROPOSAL AND PROJECT AGREEMENT (U.S.)

ITEM 1  -  GENERAL

1. Conditions of the Contract apply to each Division of the Specifications.

2. Provisions contained in Division 01 apply to all Divisions of the Specifications.

ITEM  2  -  LIQUIDATED DAMAGES PAYABLE TO OWNER

This section may be included as a separate additional paragraph to the Bid Proposal and Project 
Agreement, at Owner’s discretion:

Delay in Completion of the Work.  For each day after the expiration of the designated Time of 
Completion that Contractor has not completed the Work, Contractor will pay Owner the amount of 
Two-Hundred Fifty dollars ($250) per day as liquidated damages for Owner's loss of use and the 
added administrative expense to Owner to administer the Project during the period of delay.  In 
addition, Contractor will reimburse Owner for any additional Architect's fees, attorneys’ fees, expert 
fees, consultant fees, copy costs, and other expenses incurred by Owner as a result of the delay.  
Owner may deduct any liquidated damages or reimbursable expenses from any money due or to 
become due to Contractor.  If the amount of liquidated damages and reimbursable expenses 
exceeds any amounts due to Contractor, Contractor will pay the difference to Owner within ten (10) 
days after receipt of a written request from Owner for payment.

ITEM  3  -  STATE SPECIFIC SUPPLEMENTARY CONDITIONS

Utah

UTAH STATE SALES TAX:

Add the following to the Bid Proposal and Project Agreement:

1. Contractors should be exempt on purchases of material installed or converted into real 
property to be used by the Owner. The Contractor will furnish each vendor with a completed 
Exemption Certificate Form TC-721. The certificate will be prepared by the Contractor for 
each vendor in order to obtain the exemption.

2. The Owner’s tax exempt number is 11871701-002-STC.

UTAH NOTICE OF INTENT TO OBTAIN FINAL COMPLETION:

Add the following to the Bid Proposal and Project Agreement:

A.  Contractor shall file with the State Construction Registry, on its own behalf and/or on behalf of 
Owner, a notice of intent to obtain final completion at least 45 days before the day on which 
the Owner or Contractor files or could file a notice of completion under Utah Code Ann. 
Section 38-1a-506 if:

1. The completion of performance time under the original contract for construction 
work is greater than 120 days; 

2. The total original construction contract price exceeds $500,000; and
3. The original contractor or owner has not obtained a payment bond in accordance 

with Utah Code Ann. Section 14-2-1. 

UTAH NOTICE OF COMPLETION:

Add the following to the Bid Proposal and Project Agreement:

http://www.ilru.org/html/publications/directory/utah.html
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A. Within five (5) calendar days of final completion of the Project and in compliance with Section 
38-1a-507 Utah Code Annotated, Contractor shall file with the State Construction Registry, 
and copy to Owner, a notice of completion which shall include, without limitation, the following: 

1. The name, address, telephone number, and email address of the person filing 
the notice of completion; 

2. The name of the county in which the Project and/or Project site is located;
3. The date on which final completion is alleged to have occurred; 
4. The method used to determine final completion; and
5. One of the following:

a. The tax parcel identification number of each parcel included in the Project 
and/or Project site; 

b. The entry number of a preliminary notice on the same project that includes 
the tax parcel identification number of each parcel included in the Project 
and/or Project site; or

c. The entry number of the building permit issued for the Project.
B. Notwithstanding any other provision of the Contract Documents to the contrary, Contractor 

and Owner agree that any breach or failure to comply with this Section by the Contractor will 
constitute a breach of contract and the Contractor will be liable for any direct, indirect, or 
consequential damages to the Owner flowing from this breach.

UTAH STATE PROGRESS PAYMENTS AND FINAL PAYMENT:

Replace paragraph 5 of the Bid Proposal and Project Agreement with the following:

5. Payment
a. If the Contractor’s Bid Proposal Amount is over $100,000.00, Contractor will submit to 

Owner a schedule of values which allocates the Contractor’s Bid Proposal Amount to various 
portions of the Work.  This schedule, when accepted by Owner, will be used as a basis for 
reviewing Contractor’s payment requests.  

b. Progress Payments:  Not more than once each month, Contractor will submit a payment 
request to Owner.  Owner will pay Contractor progress payments for work completed within 
fifteen (15) days after Owner receives:
1. Contractor’s progress payment request for work to date; 
2. A certification by Contractor that Contractor has paid for all labor, materials, and 

equipment relating to the Work covered by prior payment requests and that Contractor 
will pay for all labor, materials, and equipment relating to the Work covered by the 
current payment request; and

3. Conditional Waiver and Release Upon Progress Payment documents submitted by 
Contractor (in content complying with Utah Code § 38-1a-802) executed by each of 
the subcontractors performing work and/or providing materials covered by the 
Contractor’s progress payment request. 

c. Final Payment:  Owner will make full and final payment of the Contract Sum due within thirty 
(30) days of the completion of all of the following requirements:
1. Contractor has submitted its final payment request;
2. Contractor has submitted a certification that Contractor has paid for all labor, materials, 

and equipment relating to the Work covered by prior payment requests and that 
Contractor will pay for all labor, materials, and equipment relating to the Work covered by 
the final payment request; and

3. Contractor has submitted Waiver and Release Upon Final Payment documents (in 
content complying with Utah Code § 38-1a-802) executed by each of the subcontractors 
performing work and/or providing materials covered by the Contractor’s final payment 
request. 

Acceptance of final payment by Contractor or any Subcontractor will constitute a waiver of 
claims by the payee except for those claims previously made to Owner in writing and identified 
by Contractor in its affidavit as still pending.
If the aggregate of previous payments made by Owner exceeds the amount due Contractor, 
Contractor will reimburse the difference to Owner.

d. Owner may modify or reject any payment request if, in Owner’s opinion, the Work for which 
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payment is requested is not acceptable or is less complete than represented on the payment 
request.

e. Upon receipt of any payment from Owner, Contractor will pay to each Subcontractor the amount 
paid to Contractor on account of such Subcontractor's portion of the Work.

f. Contractor will maintain a copy of each payment request at the Project site for review by the 
Subcontractors.

g. No payment made, either in whole or in part, by Owner will be construed to be an acceptance of 
defective or improper materials or workmanship.

ITEM  4  -  AMOUNT FOR PERMITS AND FEES

Include in the bid the sum of $10,000.00 to be used as the amount for permits and fees to Springville City. 
Once the exact amount of permits and fees is known, the amount will be adjusted up or down by change 
order. The Owner will then receive a credit back or the Contractor will receive an extra.

ITEM  5  -  AMOUNT FOR AIR TEST AND BALANCE

Include in the bid the sum of $2,500.00 to be used as the amount for Air Testing & Balancing. Once the 
exact amount of Air test & Balance is known, the amount will be adjusted up or down by change order. 
The Owner will then receive a credit back or the Contractor will receive an extra.

END OF DOCUMENT
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Project No. 505-0871-18010101 January 2018 Hobble Creek 1, 2, 3 - Chapel HVAC Upgrade

General Requirements - 1 - Division 01

DIVISION 01
SECTION  01 0000

GENERAL  REQUIREMENTS:  R&I PROJECT

01 1000  SUMMARY
01 1200  MULTIPLE CONTRACT SUMMARY
01 1400  WORK RESTRICTIONS
01 3000  ADMINISTRATIVE REQUIREMENTS
01 3100  PROJECT MANAGEMENT AND COORDINATION
01 3300  SUBMITTAL PROCEDURES
01 3500  SPECIAL PROCEDURES
01 4000  QUALITY REQUIREMENTS
01 4301  QUALITY ASSURANCE – QUALIFICATIONS
01 4523  TESTING AND INSPECTING SERVICES
01 4546   DUCT TESTING, ADJUSTING, AND BALANCING
01 5000  TEMPORARY FACILITIES AND CONTROLS
01 6100  PRODUCT REQUIREMENTS
01 6200  PRODUCT OPTIONS
01 6400  OWNER-FURNISHED PRODUCTS
01 6600  DELIVERY, STORAGE, AND HANDLING REQUIREMENTS
01 7000  EXECUTION REQUIREMENTS
01 7400  CLEANING AND WASTE MANAGEMENT
01 7700  CLOSEOUT PROCEDURES
01 7800  CLOSEOUT SUBMITTALS

SECTION 01 1000  SUMMARY

A. Provisions contained in Division 01 apply to all other sections and divisions of Specifications. All instructions 
contained in Specifications are directed to Contractor. Unless specifically provided otherwise, all obligations 
set forth in Specifications are obligations of Contractor.

B. Comply with applicable laws and regulations.

C. Owner may provide furnishings and/or equipment for Project. Contractor will receive, store, and protect such 
items on site until the date Owner accepts Project.

D. Work by Owner:  Owner will furnish and install some portions of the Work with its own forces.  Complete the 
Work necessary to accommodate the Work to be performed by Owner before scheduled date for performance 
of such Work.

SECTION 01 1200  MULTIPLE CONTRACT SUMMARY

A. Separate Contracts may be issued by Owner for performance of certain construction operations at Project 
site.  Contractor will afford other contractors reasonable opportunity to place and store their materials and 
equipment on site and to perform their work and will properly connect and coordinate its work with theirs 
where applicable.

SECTION 01 1400  WORK RESTRICTIONS

A. During construction period, Contractor will have use of premises for construction operations.  Contractor will 
ensure that Contractor, its employees, subcontractors, and employees comply with following requirements:
1. Confine operations to areas within Contract limits shown on Drawings. Do not disturb portions of site 

beyond Contract limits.
2. Do not allow alcoholic beverages, illegal drugs, or persons under their influence on Project Site.
3. Do not allow use of tobacco in any form on Project Site.
4. Do not allow pornographic or other indecent materials on site.
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5. Do not allow work on Project Site on Sundays except for emergency work.
6. Refrain from using profanity or being discourteous or uncivil to others on Project Site or while performing 

The Work.
7. Wear shirts with sleeves, wear shoes, and refrain from wearing immodest, offensive, or obnoxious 

clothing, while on Project Site.
8. Do not allow playing of obnoxious and loud music on Project Site. Do not allow playing of any music 

within existing facilities.
9. Do not build fires on Project Site.
10. Do not allow weapons on Project Site, except those carried by law enforcement officers and/or other 

uniformed security personnel who have been retained by Owner or Contractor to provide security 
services.

B. Existing Facilities:
1. If Owner will occupy existing building, reasonably accommodate use of existing facilities by Owner.

SECTION 01 3000  ADMINISTRATIVE REQUIREMENTS

A. Coordinate construction activities to ensure efficient and orderly installation of each part of the Work. 
Coordinate construction operations that are dependent upon each other for proper installation, connection, 
and operation. Coordinate construction activities to ensure that operations are carried out with consideration 
given to conservation of energy, water, and materials.

SECTION 01 3100  PROJECT MANAGEMENT AND COORDINATION

A. Multiple Contract Coordination:
1. Contractor shall be responsible for coordination of Temporary Facilities and Controls, Construction Waste 

Management and Disposal services, and Final Cleaning for entire Project unless directed otherwise by 
Owner’s Representative for those who perform work on Project from Notice to Proceed to date of 
Substantial Completion.

B. Preconstruction Conference:
1. Attend preconstruction conference and organizational meeting scheduled by Architect or Owner 

Representative at Project site or other convenient location.
2. Be prepared to discuss items of significance that could affect progress, including such topics as:

a. Construction schedule, equipment deliveries, general inspection of tests, preparation of record 
documents and O&M manuals, project cleanup, security, shop drawings, samples, use of premises, 
work restrictions, and working hours.

SECTION 01 3300  SUBMITTAL PROCEDURES

A. Coordination preparation and processing of submittals with performance of construction activities.  Transmit 
each submittal sufficiently before performance of related construction activities to avoid delay.

B. Allow sufficient review time so installation will not be delayed by time required to process submittals.

C. Place permanent label or title block on each submittal for identification.  Include name of entity that prepared 
each submittal on label or title block.

D. Package each submittal appropriately for transmittal and handling.

SECTION 01 3500  SPECIAL PROCEDURES

A. Hot Work Permit (Available from Owner's Representative):
1. Required for doing hot work involving open flames or producing heat or sparks such as:

a. Brazing.
b. Cutting.
c. Grinding.
d. Soldering.
e. Thawing pipe.
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f. Torch applied roofing.
g. Welding.

SECTION 01 4000  QUALITY REQUIREMENTS

A. Testing and inspecting services are used to verify compliance with requirements specified or indicated.   
These services do not relieve Contractor of responsibility for compliance with Contract Document 
requirements.

B. Conflicting Requirements:  If compliance with two or more standards is specified and standards establish 
different or conflicting requirements for minimum quantities or quality levels, comply with most stringent 
requirement.

C. Minimum Quantity or Quality Levels:  Quantity or quality level shown or specified shall be the minimum 
provided or performed.  Actual installation may comply exactly with minimum quantity or quality specified, or it 
may exceed minimum within reasonable limits.

D. Quality Assurance Services:  Activities, actions, and procedures performed before and during execution of the 
Work to verify compliance and guard against defects and deficiencies and substantiate that proposed 
construction will comply with requirements.  Owner or Owner’s designated representative(s) will perform 
quality assurance to verify compliance with Contract Documents.

E. Quality Control Services:  Quality Control will be sole responsibility of Contractor.  Tests, inspections, 
procedures, and related actions during and after execution of the Work to evaluate that actual products 
incorporated into the Work and completed construction comply with requirements performed by Contractor.  
They do not include inspections, tests or related actions performed by Architect or Owner Representative, 
governing authorities or independent agencies hired by Owner or Architect.  Quality assurance performed by 
Owner will be used to validate Quality Control performed by Contractor:
1. Where services are indicated as Contractor's responsibility, engage qualified Testing Agency to perform 

these quality control services:
a. Contractor will not employ same testing entity engaged by Owner, without Owner’s written approval.

F. Notify Owner immediately if asbestos-containing materials or other hazardous materials are encountered 
while performing the Work.

G. Submit to Owner permits, licenses, certifications, inspection reports, releases, jurisdictional settlements, 
notices, receipts for fee payments, judgments, and similar documents, correspondence, and records 
establishing compliance with standards and regulations bearing upon performance of the Work.

H. Repair And Protection:
1. On completion of testing, inspecting, sample taking, and similar services, repair damaged construction 

and restore substrates and finishes.
2. Protect construction exposed by or for Quality Assurance and Quality Control activities.
3. Repair and protection are Contractor’s responsibility, regardless of assignment of responsibility for Quality 

Assurance and Quality Control Services.

SECTION 01 4301  QUALITY ASSURANCE -  QUALIFICATIONS

A. Qualifications:   Qualifications in this Section establish minimum qualification levels required; individual 
Specification Sections specify additional requirements:
1. Fabricator / Supplier / Installer Qualifications:

a. Firm experienced in producing products similar to those indicated for this Project and with record of 
successful in-service performance, as well as sufficient production capacity to produce required 
units:
1) Where heading ‘VMR (Value Managed Relationship) Suppliers / Installers' is used to identify list 

of specified suppliers or installers, Owner has established relationships that extend beyond 
requirements of this Project.  No other suppliers / installers will be acceptable.  Follow specified 
procedures to preserve relationships between Owner and specified suppliers / installers and 
advantages that accrue to Owner from those relationships.
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2) Where heading 'Acceptable or Approved Suppliers / Installers / Fabricators' is used to identify 
list of specified suppliers / installers / fabricators, use only one of listed suppliers / installers / 
fabricators.  No others will be acceptable.

2. Factory-Authorized Service Representative Qualifications:
a. Authorized representative of manufacturer who is trained and approved by manufacturer to inspect 

installation of manufacturer's products that are similar in material, design, and extent to those 
indicated for this Project.

3. Installer Qualifications:
a. Firm or individual experienced in installing, erecting, or assembling work similar in material, design, 

and extent to that indicated for this Project, whose work has resulted in construction with record of 
successful in-service performance.

4. Manufacturer Qualifications:
a. Firm experienced in manufacturing products or systems similar to those indicated for this Project and 

with record of successful in-service performance, as well as sufficient production capacity to produce 
required units.

5. Manufacturer’s Field Services Qualifications:
a. Experienced authorized representative of manufacturer to inspect field-assembled components and 

equipment installation, including service connections.
6. Professional Engineer Qualifications:

a. Professional engineer who is legally qualified to practice in jurisdiction where Project is located and 
who is experienced in providing engineering services of kind indicated:
1) Engineering services are defined as those performed for installations of system, assembly, or 

products that are similar to those indicated for this Project in material, design, and extent.
7. Specialists:

a. Certain sections of Specifications require that specific construction activities will be performed by 
entities who are recognized experts in those operations:
1) Specialists will satisfy qualification requirements indicated and will be engaged for activities 

indicated.
2) Requirement for special will not supersede building codes and regulations governing the Work.

8. Testing Agency Qualifications:
a. Independent Testing Agency with experience and capability to conduct testing and inspecting 

indicated, as documented according to ASTM E329; and with additional qualifications specified in 
individual Sections; and where required by authorities having jurisdiction, that is acceptable to 
authorities.

b. Testing Laboratory:
1) AASHTO Materials Reference Laboratory (AMRL) Accreditation Program.
2) Cement and Concrete Reference Laboratory (CCRL).
3) Nationally Recognized Testing Laboratory (NRTL):  Nationally recognized testing laboratory 

according to 29 CFR 1910.7.
4) National Voluntary Laboratory (NVLAP): Testing Agency accredited according to National 

Institute of Standards and Technology (NIST) Technology Administration, U. S. Department of 
Commerce Accreditation Program.

SECTION 01 4523  TESTING AND INSPECTION SERVICES

A. Submittals:
1. Certificates:  Testing Agency will submit certified written report of each inspection, test, or similar service.
2. Tests and Evaluation Reports:

a. Testing Agency or Agencies will prepare logs, test reports, and certificates applicable to specific 
tests and inspections and deliver copies to Owner’s Representative and to each of following if 
involved on project:  Architect, Consulting Engineers (Engineer of Record), General Contractor, 
Authorities Having Jurisdiction (if required).

3. Testing Agency:
a. Qualifications of Testing Agency management, personnel, inspector and technicians designated to 

project.
b. Provide procedures for non-destructive testing, equipment calibration records, personnel training 

records, welding inspection, bolting inspection, shear connector stud inspection, and seismic 
connection inspections.

B. Quality Assurance:

http://www.nist.gov/public_affairs/factsheet/strengthen_economy_safety.htm
http://www.nist.gov/public_affairs/factsheet/strengthen_economy_safety.htm
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1. Owner or Owner’s designated representative(s) will perform quality assurance.  Owner’s quality 
assurance procedures may include observations, inspections, testing, verification, monitoring and any 
other procedures deemed necessary by Owner to verify compliance with Contract Documents.

2. Owner will employ independent Testing Agencies to perform certain specified testing, as Owner deems 
necessary.

3. Certification:
a. Product producers and associations, which have instituted approved systems of quality control and 

which have been approved by document approval agencies, are not required to have further testing.
b. Concrete mixing plants, plants producing fabricated concrete and wood or plywood products certified 

by agency, lumber, plywood grade marked by approved associates, and materials or equipment 
bearing underwriters’ laboratory labels require no further testing and inspection.

4. Written Practice for Quality Assurance:
a. Testing Agency will maintain written practice for selection and administration of inspection 

personnel, describing training, experience, and examination requirements for qualification and 
certification of inspection personnel.

b. Written practice will describe testing agency procedures for determining acceptability of structure in 
accordance with applicable codes, standards, and specifications.

c. Written practice will describe Testing Agency inspection procedures, including general inspection, 
material controls, visual welding inspection, and bolting inspection.

C. Quality Control:
1. Quality Control will be sole responsibility of Contractor.  Contractor will be responsible for testing, 

coordination, start-up, operational checkout, and commissioning of all items of the Work included in 
Project.  All costs for these services will be included in Contractor’s cost of the Work.

2. Notify results of all Testing and Inspection performed by Contractor’s independent Testing Agencies to 
Architect and/or Owner’s Representative within 24 hours of test or inspection having been performed:
a. Testing and Inspection Reports will be distributed as follows:

1) 1 copy to Owner’s Representative.
2) 1 copy to Architect.
3) 1 copy to Consulting Engineer(s) (Engineer of Record).
4) 1 copy to Authorities Having Jurisdiction (if required).

3. Contractor’s Responsibility:
a. Owner’s employment of an independent Testing Agency does not relieve Contractor of Contractor’s 

obligation to perform the Work in strict accordance with requirements of Contract Documents.
b. Tests and inspections that are not explicitly assigned to Owner are responsibility of Contractor.
c. Cooperate with Testing Agency(s) performing required inspections, tests, and similar services and 

provide reasonable auxiliary services as requested.  Notify Testing Agency before operations to 
allow assignment of personnel.  Auxiliary services required include but are not limited to:
1) Providing access to the Work and furnishing incidental labor, equipment, and facilities deemed 

necessary by Testing Agency to facilitate inspections and tests at no additional cost to Owner.
2) Taking adequate quantities of representative samples of materials that require testing or 

helping Testing Agency in taking samples.
3) Providing facilities for storage and curing of test samples, and delivery of samples to testing 

laboratories.
4) Providing Testing Agency with preliminary design mix proposed for use for materials mixes that 

require control by Testing Agency.
d. For any requested inspection, Contractor will complete prior inspections to ensure that items are 

ready for inspection.
e. All Work is subject to testing and inspection and verification of correct operation.
f. Comply:

1) Upon completion of Testing Agency’s inspection, testing, sample-taking, and similar services, 
repair damaged construction and restore substrates and finishes to eliminate deficiencies, 
including deficiencies in visual qualities of exposed finishes.

2) Comply with Contract Documents in making such repairs.
g. Data:

1) Furnish records, drawings, certificates, and similar data as may be required by testing and 
inspection personnel to assure compliance with Contract Documents.

h. Defective Work (Non-Conforming Work): Non-conforming Work as covered in General Conditions 
applies, but is not limited to following requirements Protection:
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1) Where results of inspections, tests, or similar services show that the Work does not comply with 
Contract Document requirements, correct deficiencies in the Work promptly to avoid work 
delays.

2) Where testing personnel take cores or cut-outs to verify compliance, repair prior to acceptance.
3) Contractor will be responsible for any and all costs incurred resulting from inspection that was 

scheduled prematurely or retesting due to failed tests.
4) Remove and replace any Work found defective or not complying with contract document 

requirements at no additional cost to Owner.
5) Should test return unacceptable results, Contractor will bear all costs of retesting and re-

inspection as well as cost of all material consumed by testing, and replacement of 
unsatisfactory material and/or workmanship.

i. Protection:
1) Protect construction exposed by or for quality assurance and quality control service activities, 

and protect repaired construction.
j. Scheduling:  Contractor is responsible for scheduling times for inspections, tests, taking samples, 

and similar activities:
1) Schedule testing and inspections in advance so as not to delay the Work and to eliminate any 

need to uncover the Work for testing or inspection.
2) Notify Testing Agency and Architect or Owner as noted in Sections in Division 01 thru Division 

50 prior to any time required for such services.
3) Incorporate adequate time for performance of all inspections and correction of noted 

deficiencies.
4) Schedule sequence of activities to accommodate required services with minimum of delay.
5) Schedule sequence of activities to avoid necessity of removing and replacing construction to 

accommodate testing and inspections.
k. Test and Inspection Log:

1) Provide system of tracking all field reports, describing items noted, and resolution of each item.  
Prepare record of tests and inspections.  Include following requirements:
(a) Date test or inspection was conducted.
(b) Description of the Work tested or inspected.
(c) Date test or inspection results were transmitted to Architect or Owner Representative.
(d) Identification of Testing Agency or inspector conducting test or inspection.

2) Maintain log at Project site.  Post changes and modifications as they occur.  Provide access to 
test and inspection log for Architect's or Owner’s reference during normal working hours.

D. Tests And Inspections - General:
1. Testing specifically identified to be conducted by Owner, will be performed by an independent entity and 

will be arranged and paid for by Owner.
2. Individual Sections in Division 01 through Division 50 indicate if Owner will provide testing and inspection 

of the Work of that Section.
3. Owner may engage additional consultants for testing, air balancing, commissioning, or other special 

services:
a. Activities of any such Owner consultants are in addition to Contractor testing of materials or systems 

necessary to prove that performance is in compliance with Contract requirements.
b. Contractor must cooperate with persons and firms engaged in these activities.

4. Tests include but not limited to those described in detail in 'Field Quality Control' in Part 3 of Individual 
Sections in Divisions 01 through Division 50.

5. Taking Specimens:
a. Only testing laboratory shall secure, handle, transport, or store any samples and specimens for 

testing.
6. Scheduling Testing Agency:

a. Contractor will coordinate the Work and facilitate timeliness of such testing and inspecting services 
so as not to delay the Work.

b. Contractor will notify Testing Agency and Architect or Owner Representative to schedule tests and / 
or inspections.

E. Testing Agency Services And Responsibility:
1. Testing Agency, including independent testing laboratories, will be licensed and authorized to operate in 

jurisdiction in which Project is located:
a. Approved Testing Agency Qualifications:  Requirements of Section 01 4301 apply.

2. Testing and Inspection Services:
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a. Testing Agency will not release, revoke, alter, or increase Contract Document requirements or 
approve or accept any portion of the Work.

b. Testing Agency will not give direction or instruction to Contractor.
c. Testing Agency will have full authority to see that the Work is performed in strict accordance with 

requirements of Contract Documents and directions of Owner’s Representative and/or Architect.
d. Testing Agency will not provide additional testing and inspection services beyond scope of the Work 

without prior approval of Owner’s Representative and/or Architect.
3. Testing Agency Duties:

a. Independent Testing Agency engaged to perform inspections, sampling, and testing of materials and 
construction specified in individual specification Sections will cooperate with Architect or Owner 
Representative and Contractor in performance of its duties and will provide qualified personnel to 
perform required inspections and tests.

b. Testing Agency will test or obtain certificates of tests of materials and methods of construction, as 
described herein or elsewhere in technical specification.

c. Testing Agency will provide management, personnel, equipment, and services necessary to perform 
testing functions as outlined in this section.

d. Testing Agency must have experience and capability to conduct testing and inspecting indicated by 
ASTM standards and that specializes in types of tests and inspections to be performed.

e. Testing Agency will comply with requirements of ASTM E329, ASTM E543, ASTM C1021, ASTM 
C1077, ASTM C1093, ASTM D3666, ASTM D3740, and other relevant ASTM standards.

f. Testing Agency must calibrate all testing equipment at reasonable intervals (minimum yearly) with 
accuracy traceable to either National Bureau of Standards or accepted values of natural physical 
constants.

g. Welding Procedure Review:  Testing Agency will provide review and approval or rejection of all 
welding procedures to be used and verify compliance with all reference standard requirements.

4. Testing and Inspection Reports:
a. Conduct and interpret tests and inspections and state in each report whether tested and inspected 

Work complies with or deviates from requirements.
b. Laboratory Reports:  Testing Agency will furnish reports of materials and construction as required, 

including:
1) Description of method of test.
2) Identification of sample and portion of the Work tested:

(a) Description of location in the Work of sample.
(b) Time and date when sample was obtained.
(c) Weather and climatic conditions at time when sample was obtained.

3) Evaluation of results of tests including recommendations for action.
c. Inspection Reports:

1) Testing Agency will furnish “Inspection at Site” reports for each site visit documenting activities, 
observations, and inspections.

2) Include notation of weather and climatic conditions, time and date conditions and status of the 
Work, actions taken, and recommendations or evaluation of the Work.

d. Reporting Testing and Inspection (Conforming Work):
1) Submit testing and inspection reports as required within twenty four (24) hours of test or 

inspection having been performed.
e. Reporting Testing and Inspection Defective Work (Non-Conforming Work):

1) Testing Agency, upon determination of irregularities, deficiencies observed or test failure(s) 
observed in the Work during performance of its services of test or inspection having been 
performed, will:
(a) Verbally notify results to Architect, Contractor, and Owner’s Representative within one 

hour of test or inspection having been performed (if Defective Work (Non-Conforming 
Work) is incorporated into project).

(b) Submit written inspection report and test results as required within twenty four (24) hours 
of test or inspection having been performed.

f. Final Report:
1) Submit final report of tests and inspections at Substantial Completion, which identify unresolved 

deficiencies.
F. Architect's Responsibility:

1. Architect Duties:
a. Notify Owner’s Representative before each test and/or inspection:

G. Field Quality Control:
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1. Field Tests And Inspections:
a. Field Test and Inspection requirements are described in detail in ‘Field Quality Control’ in Part 3 

Execution' of individual Sections in Division 01 thru Division 49.

SECTION 01 4546 DUCT TESTING, ADJUSTING, AND BALANCING

A. See full section at end of General Requirements section.

SECTION 01 5000 TEMPORARY FACILITIES AND CONTROLS

A. Owner will provide electric power for construction activities within limits available at existing facility.

B. Proprietary Camera Services:  In its absolute discretion, and with or without notice to Contractor, Owner may 
provide from time to time, but is not obligated to provide, one or more cameras on or about Project site and/or 
signage or notices of the same:
1. If provided by Owner, such camera(s) and/or signage and notices are solely for Owner’s benefit and 

convenience and shall not be for benefit of Contractor, Subcontractor(s) or for any third person.
2. Owner shall have no liability, obligation, or responsibility to Contractor, Subcontractors, or any third 

person relative to such camera(s), signage, or notices, or absence of camera(s), signage, or notices, 
including without limitation, installation, maintenance, operation, repair, testing, functionality, capacity, 
recording, monitoring, posting, etc., of the same (hereafter ‘Proprietary Camera Services’).

3. Contractor, with Owner’s prior consent (which shall not be unreasonably withheld), may relocate such 
camera(s), signage, or notices as necessary to not unreasonably, materially and physically interfere with 
work at Project Site.

4. Contractor’s obligations under Contract Documents, including but not limited to, Contractor’s obligation for 
security of Project Site, are not modified by Owner’s opportunity to provide, actually providing, or not 
providing Proprietary Camera Services and/or signage or notices regarding the same.

5. This Specification Section does not preclude Contractor from providing its own camera(s), signage, or 
notices pursuant to terms and conditions of this Agreement.  Neither does this Section reduce, expand or 
modify any other right or obligation of Owner pursuant to terms of this Agreement.

C. Exercise caution to avoid fire damage:  Do not build fires on site.

D. Permanent mechanical system may be operated upon following conditions:
1. Do not interfere with normal set-back temperature patterns except as approved by Project Manager.
2. Do not operate system when the Work causing airborne dust is occurring or when dust caused by such 

Work is present without first installing temporary filtering system.

E. Existing lighting system may be used by Contractor.

F. Contractor will use existing water supply for construction purposes to extent of existing facilities.

G. Existing restroom facilities may be used by Contractor. Clean restrooms and portions of existing building used 
in accessing restrooms daily.  If existing facilities are not usable, provide and maintain temporary sanitary 
toilet.

H. Erect adequate barricades, warning signs, and lights necessary to protect persons from injury or harm.

I. Contractor is responsible for security of materials, tools, and equipment. Do not permit others to use building 
keys provided by Owner. Safeguard building and contents while the Work is being performed and secure 
building when the Work is finished for day.

J. Protect existing trees and plants. Remove and replace vegetation that dies or is damaged beyond repair due 
to construction activities.

K. Provide temporary enclosures at exterior building openings for security and protection from weather, theft, 
and vandalism. Erect and maintain dust-proof partitions and enclosures as required to prevent spread of dust 
and fumes to occupied portions of building.
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L. Provide protection, operate temporary facilities, and conduct construction in ways and by methods that 
comply with environmental regulations and reduce possibility that air, waterways, and subsoil might be 
contaminated or polluted, or that other undesirable effects might result:
1. Avoid use of tools and equipment that produce harmful noise.
2. Restrict use of noisemaking tools and equipment to hours that will minimize complaints from persons or 

firms near site.
3. Protect the Work, materials, apparatus, and fixtures from injury due to weather, theft, and vandalism.

SECTION 01 6100 PRODUCT REQUIREMENTS

A. Provide products that comply with Contract Documents, are undamaged, and, unless otherwise indicated, are new 
and unused at time of installation. Provide products complete with accessories, trim, finish, safety guards, and other 
devices and details needed for complete installation and for intended use and effect.

SECTION 01 6200 PRODUCT OPTIONS

A. Product selection is governed by Contract Documents and governing regulations, not by previous Project 
experience.  Procedures governing product selection include:
1. Substitutions And Equal Products:

a. Generally speaking, substitutions for specified products and systems, as defined in Uniform 
Commercial Code, are not acceptable.  However, equal products may be approved upon compliance 
with Contract Document requirements.

b. Approved Products / Manufacturers / Suppliers / Installers:
1) Category One:

(a) Owner has established ‘Value Managed Relationships’ that extend beyond requirements 
of this Project.  No substitutions or equal products will be allowed on this Project.

(b) Follow specified procedures to preserve relationships between Owner and specified 
manufacturers / suppliers and advantages that accrue to Owner from those relationships.

2) Category Two:
(a) Owner has established National Contracts that contain provisions extending beyond 

requirements of this Project.  No substitutions or equal products will be allowed on this 
Project.

(b) Follow specified procedures to preserve relationships between Owner and specified 
manufacturers / suppliers and advantages that accrue to Owner from those relationships.

3) Category Three:
(a) Specified products are provided to Church Projects under a National Account Program.  

Use these products to preserve advantages that accrue to Owner from those programs.  
No substitutions or equal products will be allowed on this Project.

4) Category Four:
(a) Provide only specified products available from manufacturers listed.  No substitutions, 

private-labeled, or equal products, or mixing of manufacturers’ products is allowed on this 
Project.

(b) In Sections where lists recapitulating Manufacturers previously mentioned in Section are 
included under heading ‘Manufacturers’ or ‘Approved Manufacturers’, this is intended as 
convenience to Contractor as listing of contact information only.  It is not intended that all 
manufacturers in list may provide products where specific products and manufacturers are 
listed elsewhere in Section.

c. Acceptable Products / Manufacturers / Suppliers / Installers:
1) Type One:  Use specified products / manufacturers unless approval to use other products / 

manufacturers has been obtained from Architect or Owner Representative by Addendum.
2) Type Two:  Use specified products / manufacturers unless approval to use other products and 

manufacturers has been obtained from Architect or Owner Representative in writing before 
installing or applying unlisted or private-labeled products.

3) Use ‘Equal Product Approval Request Form’ to request approval of equal products, 
manufacturers, or suppliers before bidding or before installation, as noted in individual 
Sections.

d. Quality / Performance Standard Products / Manufacturers:
1) Class One:  Use specified product / manufacturer or equal product from specified 

manufacturers only.
2) Class Two:  Use specified product / manufacturer or equal product from any manufacturer.
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3) Products / manufacturers used will conform to Contract Document requirements.

SECTION 01 6400 OWNER-FURNISHED PRODUCTS

A. Install items furnished by Owner or receive and store in safe condition items purchased directly by Owner 
according to requirements of Contract Documents.

SECTION 01 6600 DELIVERY, STORAGE, AND HANDLING REQUIREMENTS

A. Deliver, store, and handle products according to manufacturer's recommendations, using means and 
methods that will prevent damage, deterioration, and loss, including theft.

B. Coordinate delivery with installation time to ensure minimum holding time for items that are flammable, 
hazardous, easily damaged, or sensitive to deterioration, theft, and other losses.

C. Deliver products to site in manufacturer's original sealed container or other packaging system, complete with 
labels and instructions for handling, storing, unpacking, protecting, and installing.

D. Inspect products upon delivery to ensure compliance with Contract Documents, and to ensure that products 
are undamaged and properly protected.

E. Store products at site in manner that will simplify inspection and measurement of quantity or counting of units.

F. Store heavy materials away from Project structure so supporting construction will not be endangered.

G. Store products subject to damage by elements above ground, under cover in weather tight enclosure, with 
ventilation adequate to prevent condensation.  Maintain temperature and humidity within range required by 
manufacturer's instructions.

SECTION 01 7000 EXECUTION REQUIREMENTS

A. Design, furnish, and install all shoring, bracing, and sheathing as required for safety and for proper execution 
of the Work and, unless otherwise required, remove same when the Work is completed.

B. Require installer of each major component to inspect both substrate and conditions under which the Work is 
to be done:
1. Notify Owner in writing of unsatisfactory conditions.
2. Do not proceed until unsatisfactory conditions have been corrected.

C. Provide attachment and connection devices and methods necessary for securing the Work:
1. Secure the Work true to line and level.
2. Allow for expansion and building movement.

D. Recheck measurements and dimensions before starting each installation.

E. Where mounting heights are not shown, install individual components at standard mounting heights 
recognized within industry or local codes for that application. Refer questionable mounting height decisions to 
Owner for final decision.

F. Cover and protect furniture, equipment, and fixtures from soiling and damage when demolition the Work is 
performed in rooms and areas from which such items have not been removed.

G. Completion Inspection:
1. Upon 100 percent completion of Project, Contractor will request Substantial Completion Inspection.
2. Owner will conduct Substantial Completion Inspection in presence of Contractor and furnish list of items 

to be corrected.
3. Contractor will notify Owner in writing when items have been corrected.

SECTION 01 7400 CLEANING AND WASTE MANAGEMENT

A. Disposal Of Waste:
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1. Except for items or materials to be salvaged, recycled, or otherwise reused, remove waste materials from 
Project site and legally dispose of them in landfill or incinerator acceptable to authorities having 
jurisdiction:
a. Except as otherwise specified, do not allow waste materials that are to be disposed of accumulate 

on-site.
b. Remove and transport debris in manner that will prevent spillage on adjacent surfaces and areas.

2. Burning:  Do not burn waste materials.
3. Disposal:  Transport waste materials off Owner’s property and legally dispose of them.

B. Progress Cleaning:
1. Keep premises broom-clean during progress of the Work.
2. During handling and installation, protect construction in progress and adjoining materials in place. Apply 

protective covering where required to ensure protection from soiling, damage, or deterioration until 
Substantial Completion.

3. Clean and maintain completed construction as frequently as necessary throughout construction period.
4. Remove waste materials and rubbish caused by employees, subcontractors, and contractors under 

separate contract with Owner and dispose of legally.

C. Final Cleaning:
1. Clean each surface or unit to condition expected in normal, commercial-building cleaning and 

maintenance program. Comply with manufacturer’s instructions. Remove all rubbish from under and 
about building and leave building clean and habitable.

2. In addition to general cleaning noted above, perform cleaning for all trades at completion of the Work in 
areas where construction activities have occurred.

3. If Contractor fails to clean up, Owner may do so and charge cost to Contractor.

SECTION 01 7700 CLOSEOUT PROCEDURES

A. General:
1. Closeout process consists of three specific project closeout inspections.  Contractor shall plan sufficient 

time in construction schedule to allow for required inspections before expiration of Contract Time.
2. Contractor shall conduct his own inspections of The Work and shall not request closeout inspections until 

The Work of the contract is reasonably complete and correction of obvious defects or omissions are 
complete or imminent.

3. Date of Substantial Completion shall not occur until completion of construction work, unless agreed to by 
Architect / Owner’s Representative and included on Certificate of Substantial Completion.

B. Preliminary Closeout Review:
1. When Architect, Owner and Contractor agree that project is ready for closeout, Pre-Substantial Inspection 

shall be scheduled.  Preparation of floor substrate to receive carpeting and any work which could 
conceivably damage or stain carpet must be completed, as carpet installation will be scheduled 
immediately following this inspection.

2. Prior to this inspection, completed test and evaluation reports for HVAC system and font, where one 
occurs, are to be provided to Project Manager, Architect, and applicable consultants.

3. Architect, Owner and Contractor review completion of punch list items.  When Owner and Architect 
confirm that Contractor has achieved Substantial Completion of The Work, Owner, Architect and 
Contractor will execute Certificate of Substantial Completion that contains:
a. Punch list of items requiring completion and correction will be created.
b. Time frame for completion of punch list items will be established, and date for Substantial 

Completion Inspection shall be set.
C. Substantial Completion Inspection:

1. When Architect, Owner and Contractor agree that project is ready for Substantial Completion, an 
inspection is held.  Punch list created at Pre-Substantial Inspection is to be substantially complete.

2. Prior to this inspection, Contractor shall discontinue or change over and remove temporary facilities from 
the site, along with construction tools, mock-ups and similar elements.

3. Architect, Owner and Contractor review completion of punch list items.  When Owner and Architect 
confirm that Contractor has achieved Substantial Completion of The Work, Owner, Architect and 
Contractor will execute Certificate of Substantial Completion that contains:
a. Date of Substantial Completion.
b. Punch List Work not yet completed, including seasonal and long lead items.
c. Amount to be withheld for completion of Punch List Work.
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d. Time period for completion of Punch List Work.
e. Amount of liquidated damages set forth in Supplementary Conditions to be assessed if Contractor 

fails to complete Punch List Work within time set forth in Certificate.
4. Contractor shall present Closeout Submittals to Architect and place tools, spare parts, extra stock, and 

similar items required by Contract Documents in locations as directed by Facilities Manager.
D. Final Acceptance Meeting:

1. When punch list items except for any seasonal items or long lead items which will not prohibit occupancy 
are completed, Final Acceptance Meeting is held.

2. Owner, Architect and Contractor execute Owner’s Project Closeout - Final Acceptance form, and verify:
a. All seasonal and long lead items not prohibiting occupancy, if any, are identified, with  committed to 

completion date and amount to be withheld until completion.
b. Owner’s maintenance personnel have been instructed on all system operation and maintenance as 

required by the Contract Documents.
c. Final cleaning requirements have been completed.

3. If applicable, once any seasonal and long lead items are completed, Closeout Inspection is held where 
Owner and Architect verify that The Work has been satisfactorily completed, and Owner, Architect and 
Contractor execute Closeout portion of the Project Closeout - Final Acceptance form.

4. When Owner and Architect confirm that The Work is satisfactorily completed, Architect will authorize final 
payment.

SECTION 01 7800 CLOSEOUT SUBMITTALS

A. Operations And Maintenance Data:  Operations And Maintenance Manual that include:
1. Project Manual:

a. Copy of complete Project Manual including Addenda, Modifications as defined in General 
Conditions, and other interpretations issued during construction:
(1) Mark these documents to show variations in actual Work performed in comparison with text of 

specifications and Modifications.  Show substitutions, selection of options, and similar 
information, particularly on elements that are concealed or cannot otherwise be readily 
discerned later by direct observation.

(2) Note related record drawing information and Product Data.
2. Soils Report:

a. Copy of Soils Report.
3. Operations and Data:

a. Operations and maintenance submittals required by Contract Documents.
4. Warranty Documentation:

a. Copies of warranties required by Contract Documents.
5. Record Documentation:

a. Certifications required by Contract Documents.
b. Documentation submittals required by Contract Documents.
c. Testing and Inspection Reports required by Contract Documents.

6. Landscape Management Plan (LMP):
a. Irrigation Section:

(1) Documentation required by Sections under 32 8000 Heading: Irrigation.
b. Landscaping Section:

(1) Documentation required by Sections under 32 8000 Heading: Irrigation.

B. Warranties:
1. When written guarantees beyond one (1) year after substantial completion are required by Contract 

Documents, secure such guarantees and warranties properly addressed and signed in favor of Owner.  
Include these documents in Operations & Maintenance Manual(s) specified above.

2. Delivery of guarantees and warranties will not relieve Contractor from obligations assumed under other 
provisions of Contract Documents.

C. Project Record Documents:
1. Do not use record documents for construction purposes:

a. Protect from deterioration and loss in secure, fire-resistive location.
b. Provide access to record documents for reference during normal Working hours.
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2. Maintain clean, undamaged set of Drawings.  Mark set to show actual installation where installation varies 
from the Work as originally shown.  Give particular attention to concealed elements that would be difficult 
to measure and record at later date.
a. Mark record sets with red erasable pencil.  Use other colors to distinguish between variations in 

separate categories of the Work.
b. Mark new information that is important to Owner, but was not shown on Contract Drawings.
c. Note related Change Order numbers where applicable.

END  OF  SECTION
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SECTION  01 4546

DUCT  TESTING,  ADJUSTING,  AND  BALANCING

PART 1 - GENERAL

1.1 SUMMARY

A. Includes But Not Limited To:
1. Test, balance, and adjust air duct systems as described in Contract Documents.

B. Related Requirements:
1. Section 01 0000:  ‘General Requirements’:

a. Section 01 1200:  Multiple contracts.
b. Section 01 4000:  ‘Quality Requirements’ for administrative and procedural requirements for 

quality assurance and quality control.
c. Section 01 4301:  ‘Quality Assurance – Qualifications’ establishes minimum qualification 

levels required.
d. Section 01 4523:  ‘Testing and Inspecting Services’ for testing and inspection, and testing 

laboratory services for materials, products, and construction methods.
e. Section 01 7800:  ‘Closeout Submittals’.

2. Division 23:
a. Completing installation and start-up of mechanical systems, and changing sheaves, belts, 

and dampers as required for correct balance.
b. Maintain HVAC system and equipment in full operation each working day of testing, 

balancing, and adjusting.

1.2 REFERENCES

A. Definitions (Following are specifically referenced for testing):
1. Approved:  To authorize, endorse, validate, confirm, or agree to.
2. Field Quality Assurance:  Testing, Inspections, Special Testing and Special Inspections provided 

for by Owner.
3. Field Quality Control:  Testing, Inspections, Special Testing and Special Inspections provided for 

by Contractor.
4. Inspection/Special Inspection:  Inspection of materials, installation, fabrication, erection or 

placement of components and connections requiring special expertise to ensure compliance with 
approved construction documents and referenced standards.  “Inspection” is not required by code 
provisions but may be required by Contract Documents.  “Special inspection” is required by code 
provisions and by Contract Documents.
a. Inspection-Continuous:  Full-time observation of the Work requiring inspection by approved 

inspector who is present in area where the Work is being performed.
b. Inspection-Periodic:  Part-time or intermittent observation of the Work requiring inspection by 

approved inspector who is present in area where the Work has been or is being performed 
and at completion of the Work.

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

6. Observation:  Visual observation of building / site elements or structural system by registered 
design professional for general conformance to approved construction documents at significant 
construction stages and at completion.  Observation does not include or waive responsibility for 
performing inspections or special inspections.

7. Owner’s Representative:  Owner’s Designated Representative (Project Manager or Facilities 
Manager) whom will have express authority to bind Owner with respect to all matters requiring 
Owner’s approval or authorization.
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8. Service Provider:  Agency or firm qualified to perform required tests and inspections.
9. Testing Agency:  Entity engaged to perform specific tests, inspections, or both.
10. Test/Special Test:  Field or laboratory tests to determine characteristics and quality of building 

materials and workmanship.  “Test” is not required by code provisions but may be required by 
Contract Documents.  “Special test” is required by code provisions and by Contract Documents.

11. Verification:  Act of reviewing, inspecting, testing, etc. to establish and document that product, 
service, or system meets regulatory, standard, or specification requirements.

B. Reference Standards:
1. ASTM International (Following are specifically referenced for Testing Agencies):

a. ASTM E329-09: ‘Standard Specification for Agencies Engaged in Construction Inspection 
and/or Testing.’

1.3 ADMINISTRATIVE REQUIREMENTS

A. Coordination:
1. Assisting Testing Agency in testing and balancing of mechanical system.

B. Scheduling:
1. Schedule this work in cooperation with other Sections involved and to comply with completion 

date for test, balance, and adjust air duct systems as described in Contract Documents.
2. Contact Testing Agency and coordinate:

a. One inspection when 90 percent of equipment and ductwork is installed.
3. Contact Testing Agency and coordinate date(s) for test and balance work when following is 

completed:
a. HVAC and exhaust systems including installation of specialties, devices, and new filters.
b. Proper function of control system components including electrical interlocks, damper 

sequences, air and water reset, and fire and freeze stats has been verified.
c. Automatic temperature controls have been calibrated and set for design operating 

conditions.
d. Verification of proper thermostat calibration and setting of control components such as static 

pressure controllers and other devices that may need set points changed during process of 
balancing system.

4. If, in opinion of Testing Agency, systems are not ready for test and balance, reschedule as 
required.

1.4 SUBMITTALS

A. Informational Submittals:
1. Test and Evaluation Reports:

a. Preliminary Report:
1) Four copies to be given to Owner’s Representative.

b. Final Report :
1) Four copies to be given to Owner’s Representative.

B. Closeout Submittals:
1. Include following in Operations And Maintenance Manual specified in Section 01 7800:

a. Record Documentation:
1) Testing and Inspection Reports:

a) Testing Agency Testing and Evaluation Final Report of testing, balancing, and 
adjusting air duct systems.  Bind approved copy of Testing and Evaluation Report 
in Operations And Maintenance Manual for Division 23.

1.5 QUALITY ASSURANCE

A. Qualifications:

http://en.wikipedia.org/wiki/Standard
http://en.wikipedia.org/wiki/Specification
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1. Approved Testing Agency.  Section 01 4301 applies, but is not limited to following:
a. Testing Agency shall specialize in testing and balancing of heating, ventilating, and cooling 

systems to balance, adjust, and test air moving equipment, air distribution, and exhaust 
systems.

b. Testing Agency shall provide proof of having successfully completed at least five years of 
specialized experience in air and hydronic system balancing.

c. Testing Agency shall provide testing under direct supervision of qualified heating and 
ventilating engineer.

d. Neither Architect's engineering consultant nor anyone performing work on this Project under 
other Sections of Division 23 shall be permitted to do this work.

2. Testing and Inspection.
a. Owner will provide Testing and Inspection for testing, balancing, and adjusting air duct 

systems:
1) See Section 01 1200:  ‘Multiple Contract Summary’.

PART 2 - PRODUCTS:  Not Used

PART 3 - EXECUTION

3.1 FIELD QUALITY CONTROL

A. Field Tests:
1. Air System Testing, Adjusting, And Balance:

a. Inspections and site visits. (For paragraph a thru c, note deficiencies, if any, that needs to be 
corrected and report this to Owner’s Representative, Architect, and Mechanical Engineer):
1) One inspection when equipment installation is 90% complete.
2) Site visit for test and balance.  Before commencing test and balance, perform an 

inspection to verify 100% completion of system.  Confirm completion of work, correction 
of previously noted deficiencies, and look for new deficiencies not noted in previous 
inspections.  If the work is complete, then proceed with test and balance.  If the work is 
not complete and ready for test and balance, inform Contractor and submit an invoice to 
Owner’s Representative for compensation for travel time, expenses, and time on site.  
Report deficiencies or incomplete work to Owner’s Representative, Architect, and 
Mechanical Engineer.

3) Additional site visits (beyond those set forth above) to complete the work after issues 
are resolved may be needed and will be paid for separately from compensation for 
services set forth in this Agreement, pursuant to hourly rates and conditions set forth in 
Attachment “A”.

b. Checklist for Inspections and site visits:
1) Pre-Startup Inspection – use for inspections and site visits a thru d in paragraph 1 

above.  All pertinent items shall be checked, including but not limited to following:
a) Removal of shipping blocks and stops.
b) Vibration isolators’ alignment and adjustment.
c) Flexible connections properly installed and aligned.
d) Safety controls, safety valves and high or low limits in operation.
e) All systems properly filled.
f) Filters in place and seal provided around edges.
g) Filters and strainers are clean.
h) Fire damper installation and operation, and access door installation.
i) Installation of all gauges on equipment.
j) Control system is operating.
k) All dampers, valves, and operators are properly installed and operating.
l) All ductwork is installed and sealed.
m) Voltage to unit matches nameplate voltage.

2) First Run Inspection – use for inspections and site visits d and e in paragraph 1 above.  
Recheck items in Pre-Startup list, and check for following items:



Project No. 505-0871-18010101 January 2018 Hobble Creek 1, 2, 3 - Chapel HVAC Upgrade

Duct Testing, Adjusting, And Balancing - 4 - 01 4546

a) Excessive vibration or noise.
b) Loose components.
c) Initial control settings.
d) Motor amperages.
e) Heat buildup in motors.
f) Control system is calibrated and functioning as required.

3) System Operation Inspection – use for inspections and site visits d and e in paragraph 
1 above.  Observe mechanical systems under operation for sufficient amount of time to 
ensure proper operation in all running modes.  Check following items periodically.
a) Filters and strainers.
b) Filters and strainers.
c) Check for system leaks at seals and valves.

c. Performance Requirements:
1) Testing and balancing in complete accordance with Associated Air Balance Council 

(AABC) Standards for Field Measurement & Instructions, Form P1266, Volume I.
2) Noise level in chapel and / or cultural hall shall not exceed NC 35 with all HVAC 

equipment operating in full or second stage cooling mode.
d. Site tests: Air Test and Balancing Procedure:

1) Instruments used by Consultant shall be accurately calibrated and maintained in good 
working order.

2) All supply air and return air fans in all HVAC zone systems, energy recovery ventilators, 
and exhaust fans in building shall be operating when final setup of all units is 
performed.

3) Perform tests at high and low speeds of multi-speed systems and single speed 
systems.

4) Perform following testing and balancing functions in accordance with Associated Air 
Balance Council National Standards.
a) Fan Speeds - Air handling units (with variable pitch pulleys and sheaves): Test and 

adjust fan RPM to achieve design CFM requirements.
b) Fan Speeds - Furnaces (with direct drive motors):  Set fan speed to lowest 

possible setting that will achieve design CFM requirements.  Adjust down from 
Contractor setting, if necessary.  Adjust low voltage fan speed jumpers (provided 
and installed by installing contractor) as necessary to achieve design cooling air 
flow at lowest possible setting.  An exception to this would be when furnace is 
variable speed blower for dehumidification applications.

c) Current And Voltage:  Measure and record motor current and voltage.
d) Pitot-Tube Traverse Method:

(1) Make measurements in duct where velocity is uniform, 7-1/2 duct diameters 
downstream and 2 duct diameters minimum upstream from any turbulence, 
i.e., elbow, damper, take-off, etc.

(2) Perform pitot-tube traverse of outdoor ventilation air duct serving each piece 
of air moving equipment.

(3) Where single outdoor ventilation air trunk duct serves multiple pieces of 
equipment, perform pitot-tube traverse of duct branch serving each piece of 
equipment as well as pitot-tube traverse of total air flow in trunk with all 
pieces of equipment operating.

e) Where pitot-tube traverse is not possible or if pitot-tube traverse is unreliable, flow 
hood measurement over exterior intake louver or grille is acceptable for measuring 
outdoor ventilation air.

f) Use proportionate method of air balance leaving fan at lowest possible speed and 
at least one branch balance damper fully open.

5) Static Pressure:  Test and record system static pressures, including suction and 
discharge static pressure of each fan.

6) Air Temperature:  Take wet and dry bulb air temperatures on entering and leaving side 
of each cooling coil.  Dry bulb temperatures shall be taken on entering and leaving side 
of each heating unit.

7) Zone Ducts: Adjust zone ducts to within design CFM requirements.  At least one zone 
balancing damper shall be completely open.

8) Branch Ducts:  Adjust branch ducts to within design CFM requirements.  Multi-diffuser 
branch ducts shall have at least one outlet or inlet volume damper completely open.
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9) Tolerances:  Test and balance all fans, zone ducts, registers, diffusers etc. to + or – 5% 
of design.  When multiple registers and/or diffusers serve common space tolerances 
can be + or – 10% for outlet to outlet balance, but total air flow in space shall be + or – 
5% of design requirements.

10) Identification:  Identify location and area of each grille, diffuser, register, and terminal 
box.  Record on air outlet data sheets.

11) Description:  Record size, type, and manufacturer of each diffuser, grille, and register 
on air outlet data sheets.

12) Drafts:  Adjust diffusers, grilles, and registers to minimize drafts.  For high sidewall 
supply air diffusers install horizontal blade core to direct air flow upward 15° and set 
adjustable vertical blades to spread air flow horizontally and evenly in fan pattern.

13) Permanently mark all outside air, supply air, and return air damper positions after 
balancing has been completed.

14) Smoke testing:  Smoke testing, or some other approved means, may be required to 
determine leak locations if air balance report indicates that any system's CFM total is 
less than 90 percent of design CFM.  Prior to test, verify that system's duct joints have 
been sealed as specified and that air moving device in question is supplying required 
design system air flow.  Mechanical Engineer will approve test method required.  If 
smoke test is selected, use following procedure.  Provide necessary precautions to 
protect those performing or observing test from being exposed to smoke.
a) Use zinc chloride smoke candles, titanium tetrachloride ampules or sticks, or other 

devices acceptable to Mechanical engineer to generate smoke.
b) Close openings in duct except for one opening at farthest end of duct run.
c) Circulate smoke at pressurized condition of 1/2 inch (13 mm) minimum water 

gauge static pressure.
d) Report findings to mechanical engineer in writing.

e. Air System Test and Evaluation Report:
1) Record test data on AABC standard forms or facsimile.
2) Preliminary Report: Provide and deliver four copies of complete data for evaluation and 

approval to Owner.
3) Final report: Provide and deliver complete four copies of final report to Owner prior to 

project Substantial Completion date.
4) Complete with logs, data, and records as required herein.  Print logs, data, and records 

on white bond paper bound together in report form.
5) Certified accurate and complete by Consultant’s certified test and balance engineer.
6) Contain following general data in format selected by Consultant:

a) Project Number.
b) Project Title.
c) Project Location.
d) Project Architect and Mechanical Engineer.
e) Consultant and Certified Engineer.
f) Contractor and mechanical sub-contractor.
g) Dates tests were performed.
h) Certification Document.
i) Report Forms similar to AABC Standard format.

7) Report shall include following:
a) Instrumentation List including type, model, manufacturer, serial number, and 

calibration dates.
b) HVAC zone identification to include reduced ductwork floor plan from project 

documents with outlets and inlets numbered to match written test and balance 
report.  This page may be oversized but it should fold up neatly within standard 
81/2 x 11 report paper size.

c) Record following for each piece of air handling equipment:
(1) Manufacturer, model number, and serial    number.
(2) Design and manufacture rated data.
(3) Actual CFM.
(4) Suction and discharge static pressure of each fan.
(5) Outdoor-ventilation-air and return-air total CFM.
(6) Final RPM of each motor or speed tap.
(7) Actual operating current, voltage, and brake horsepower of each fan motor.
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(8) Fan and motor sheave manufacturer, model, size, number of grooves and 
center distance.

(9) Belt size and quantity.

3.2 PREPARATION

A. Heating, ventilating, and cooling systems and equipment shall be in full operation and continue in 
operation during each working day of testing and balancing.

END  OF  SECTION
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SECTION 02 4119

SELECTIVE  STRUCTURE  DEMOLITION

PART 1 - GENERAL

1.1 SUMMARY

A. Includes But Not Limited To:
1. Demolition and removal of selected portions of building or structure.
2. Salvage of existing items to be reused or recycled.

1.2 REFERENCES

A. Reference Standards:
1. National Fire Protection Association / American National Standards Institute:

a. NFPA 241, ‘Standard for Safeguarding Construction, Alteration, and Demolition Operations’, 
2013 Edition.

2. American Society of Safety Engineers:
a. ASSE A10.6-2006, ‘Safety Requirements for Demolition Operations’.

1.3 ADMINISTRATIVE REQUIREMENTS

A. Coordination:
1. Storage or sale of removed items or materials will not be permitted on-site.

B. Pre-Installation Conference:
1. Before beginning Selective Demolition work, in addition to requirements of Section 01 3100, meet 

on site to confirm work to be demolished, items to be salvaged or reused, and coordination with 
Owner.

C. Scheduling:
1. Indicate detailed sequence of selective demolition and removal work, with starting and ending 

dates for each activity, on Schedule specified in Section 01 3200.

1.4 QUALITY ASSURANCE

A. Regulatory Agency Sustainability Approvals:
1. Comply with governing EPA notification regulations before beginning selective demolition.
2. Comply with hauling and disposal regulations of authorities having jurisdiction.
3. Standards:  Comply with ANSI A10.6 and NFPA 241.

1.5 FIELD CONDITIONS

A. Existing Conditions:
1. Conditions existing at time of inspection for bidding purpose will be maintained by Owner as far 

as practical.
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PART 2 - PRODUCTS:  Not Used

PART 3 - EXECUTION

3.1 EXAMINATION

A. Verification Of Conditions:
1. Survey existing conditions and correlate with requirements indicated to determine extent of 

selective demolition required.
a. Notify Architect of discrepancies between existing conditions and Drawings before 

proceeding with selective demolition.

B. Evaluation And Assessment:
1. Hazardous Materials:

a. It is not expected that hazardous materials will be encountered in the Work.  Identified 
hazardous materials will be removed by Owner before start of the Work.

b. If materials suspected of containing hazardous materials are encountered, do not disturb 
and immediately notify Architect.

2. Inventory and record condition of items to be removed and reinstalled and items to be removed 
and salvaged.

3. When unanticipated mechanical, electrical, or structural elements that conflict with intended 
function or design are encountered, investigate and measure nature and extent of conflict.  
Promptly submit written report to Architect.

4. Engage a professional engineer to survey condition of building to determine whether removing 
any element might result in structural deficiency or unplanned collapse of any portion of structure 
or adjacent structures during selective demolition operations.

5. Perform surveys as the Work progresses to detect hazards resulting from selective demolition 
activities.

3.2 PREPARATION

A. Temporary Facilities:
1. Provide temporary barricades and other protection required to prevent injury to people and 

damage to adjacent buildings and facilities to remain.
2. Maintain fire-protection facilities in service during selective demolition operations.

B. Temporary Shoring:
1. Provide and maintain shoring, bracing, and structural supports as required to preserve stability 

and prevent movement, settlement, or collapse of construction and finishes to remain, and to 
prevent unexpected or uncontrolled movement or collapse of construction being demolished.

2. Strengthen or add new supports when required during progress of selective demolition.

C. Utility Services:
1. Existing Services/Systems:  Maintain services/systems indicated to remain and protect them 

against damage during selective demolition operations.
2. Service/System Requirements:  Locate, identify, disconnect, and seal or cap off indicated utility 

services and mechanical/electrical systems serving areas to be selectively demolished.
a. Arrange to shut off indicated utilities with utility companies.
b. If services/systems are required to be removed, relocated, or abandoned, before proceeding 

with selective demolition, provide temporary services/systems that bypass area of selective 
demolition and that maintain continuity of services/systems to other parts of building.

3.3 SELECTIVE DEMOLITION

A. General:
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1. Conduct selective demolition and debris-removal operations to ensure minimum interference with 
roads, streets, walks, walkways, and other adjacent occupied and used facilities.

2. Demolish and remove existing construction only to extent required by new construction and as 
indicated.  Use methods required to complete the Work within limitations of governing regulations 
and as follows:
a. Neatly cut openings and holes plumb, square, and true to dimensions required.  Use cutting 

methods least likely to damage construction to remain or adjoining construction.  Use hand 
tools or small power tools designed for sawing or grinding, not hammering and chopping, to 
minimize disturbance of adjacent surfaces.  Temporarily cover openings to remain.

b. Cut or drill from the exposed or finished side into concealed surfaces to avoid marring 
existing finished surfaces.

c. Do not use cutting torches until work area is cleared of flammable materials.  At concealed 
spaces, such as duct and pipe interiors, verify condition and contents of hidden space before 
starting flame-cutting operations.  Maintain fire watch and portable fire-suppression devices 
during flame-cutting operations.

d. Maintain adequate ventilation when using cutting torches.
e. Remove decayed, vermin-infested, or otherwise dangerous or unsuitable materials and 

promptly dispose of off-site.
f. Remove structural framing members and lower to ground by method suitable to avoid free 

fall and to prevent ground impact or dust generation.
g. Locate selective demolition equipment and remove debris and materials so as not to impose 

excessive loads on supporting walls, floors, or framing.
h. Dispose of demolished items and materials promptly.

B. Selective Demolition Procedures For Specific Materials:
1. Concrete:  Demolish in sections.  Cut concrete full depth at junctures with construction to remain 

and at regular intervals, using power-driven saw, then remove concrete between saw cuts.
2. Masonry:  Demolish in small sections.  Cut masonry at junctures with construction to remain, 

using power-driven saw, then remove masonry between saw cuts.
3. Concrete Slabs-on-Grade:  Saw-cut perimeter of area to be demolished, then break up and 

remove.

C. Removed and Salvaged Items:
1. Relics, and similar objects including, but not limited to, cornerstones and their contents, 

commemorative plaques and tablets, antiques, and other items of interest or value to Owner that 
may be encountered during selective demolition remain Owner's property.  Carefully remove and 
salvage each item or object in a manner to prevent damage and deliver promptly to Owner.
a. Clean salvaged items as directed by Owner.
b. Pack or crate items after cleaning.  Identify contents of containers.
c. Store items in a secure area until delivery to Owner.
d. Transport items to Owner's storage area designated by Owner.
e. Protect items from damage during transport and storage.

D. Removed and Reinstalled Items:
1. Clean and repair items to functional condition adequate for intended reuse.  Paint equipment to 

match new equipment.
2. Pack or crate items after cleaning and repairing.  Identify contents of containers.
3. Protect items from damage during transport and storage.
4. Reinstall items in locations indicated.  Comply with installation requirements for new materials 

and equipment.  Provide connections, supports, and miscellaneous materials necessary to make 
item functional for use indicated.

E. Existing Items to Remain:
1. Protect construction indicated to remain against damage and soiling during selective demolition.
2. When permitted by Architect, items may be removed to a suitable, protected storage location 

during selective demolition and cleaned and reinstalled in their original locations after selective 
demolition operations are complete.
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3.4 CLEANING

A. General:
1. Clean adjacent structures and improvements of dust, dirt, and debris caused by selective 

demolition operations.
2. Return adjacent areas to condition existing before selective demolition operations began.

B. Waste Management:
1. Disposal of Demolished Materials:

a. Remove demolished materials from Project site and legally dispose of them in an EPA-
approved landfill.  Do not burn demolished materials.
1) Do not allow demolished materials to accumulate on-site.
2) Remove and transport debris in a manner that will prevent spillage on adjacent surfaces 

and areas.
3) Remove debris from elevated portions of building by chute, hoist, or other device that 

will convey debris to grade level in a controlled descent.

END  OF  SECTION
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SECTION  03 1113

STRUCTURAL  CAST-IN-PLACE  CONCRETE  FORMING

PART 1 - GENERAL

1.1 SUMMARY

A. Includes But Not Limited To:
1. Design, construction, and safety of formwork.
2. Furnish and install required formwork ready for placing of concrete.
3. Strip and dispose of formwork.

B. Related Requirements:
1. Section 03 3111:  ‘Cast-In-Place Structural Concrete’ for:

a. Tolerances for placing structural concrete.
b. Pre-installation conference held jointly with other concrete related sections.

1.2 REFERENCES

A. Reference Standards:
1. American Concrete Institute:

a. ACI 318-14, ‘Building Code Requirements for Structural Concrete and Commentary'.

1.3 ADMINISTRATIVE REQUIREMENTS

A. Pre-Installation Conference:
1. Participate in pre-installation conference as specified in Section 03 3111.
2. In addition to agenda items specified in Section 01 3100 and 31 3111, review following:

a. Review Section 01 4523 for Testing and Inspection administrative requirements and 
responsibilities and Field Quality Control tests and inspections required of this section.
1) Review requirements and frequency of testing and inspections.

B. Scheduling:
1. Notify Testing Agency and Architect as directed in Section 03 3111.

1.4 SUBMITTALS

A. Informational Submittals:
1. Manufacturer Instructions:

a. Printed application instructions for form release agents.

PART 2 - PRODUCTS

2.1 COMPONENTS

A. Forms:  Wood, metal, or plastic as arranged by Contractor:
1. Forming material shall be compatible with specified form release agents and with finish 

requirements for concrete to be left exposed or to receive a smooth rubbed finish.



Project No. 505-0871-18010101       January 2018                Hobble Creek 1, 2, 3 - Chapel HVAC Upgrade

Structural Cast-In-Place Concrete Forming - 2 - 03 1113

2.2 ACCESSORIES

A. Form Release Agents:
1. Unexposed Surfaces Only:  Contractor's option.

B. Form Release / Finish Agent:
1. Vertical, Exposed Surfaces or Unexposed Surfaces:

a. Chemically acting type.
b. Type Two Acceptable Products.

1) Crete-Lease 727 or 20-VOC by Cresset Chemical Co, Weston, OH  www.cresset.com.
2) Clean Strip (J-1 or J-3 VOC) by Dayton Superior Specialty Chemicals, Kansas City, KS  

www.daytonsuperiorchemical.com.
3) E-Z Strip or DEBOND Form Coating by L & M Construction Chemicals, Omaha, NE  

www.lmcc.com.
4) Q-2 by Unitex, Kansas City, MO  www.unitex-chemicals.com.
5) U S Spec SlicKote by U S Mix Products Co  www.usspec.com.
6) Duogard or Duogard II by W R Meadows, Elgin, IL  www.wrmeadows.com.
7) Equal as approved by Architect before use.  See Section 01 6200.

C. Expansion / Contraction Joints:
1. 1/2 inch (13 mm) thick.
2. Manufactured commercial fiber type:

a. Meet requirements of ASTM D1751.
b. Type Two Acceptable Products:

1) Conflex by Knight-Celotex, Northfield, IL  www.aknightcompany.com.
2) Sealtight by W R Meadows Inc, Hampshire, IL  www.wrmeadows.com.
3) Equal as approved by Architect before installation.  See Section 01 6200.

3. Recycled Vinyl:
a. Light gray color.
b. Type Two Acceptable Products:

1) Proflex by Oscoda Plastics Inc, Oscoda, MI  www.oscodaplastics.com.
2) Equal as approved by Architect before Installation.  See Section 01 6200.

PART 3 - EXECUTION

3.1 INSTALLATION

A. Forms:
1. Assemble forms so forms are sufficiently tight to prevent leakage.
2. Properly brace and tie forms.
3. Make proper form adjustments before, during, and after concreting.
4. Use new forms, or used forms that have been cleaned of loose concrete and other debris from 

previous concreting and repaired to proper condition.  Use APA Plyform B-B Class I, or APA HDO 
Plyform B-B Class I, on exposed to view concrete that do not receive a smooth rubbed finish.

B. Accessories:
1. General:

a. Provide for installation of inserts, templates, fastening devices, sleeves, and other 
accessories to be set in concrete before placing.

b. Position anchor bolts for hold-down anchors and columns and securely tie in place before 
placing concrete.

2. Form Release / Finish Agents:
a. Film thickness shall be no thicker than as recommended by Manufacturer.
b. Allow no release / finish agent on reinforcing steel or footings.

3. Expansion Joints:
a. Install at joints between floor slab and foundation wall where shown on Drawings.

http://www.cresset.com/
http://www.daytonsuperiorchemical.com/
http://www.lmcc.com/
http://www.unitex-chemicals.com/
http://www.usspec.com/
http://www.wrmeadows.com/
http://www.aknightcompany.com/
http://www.wrmeadows.com/
http://www.oscodaplastics.com/
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C. Form Removal (Slab on Grade):
1. Removal of forms can usually be accomplished in twelve (12) to twenty-four (24) hours.
2. If temperature is below 50 deg F (10 deg C) or if concrete (stairs, beams, etc) depends on forms 

for structural support, leave forms intact for sufficient period for concrete to reach adequate 
strength.

3. For exposed to view surfaces that receive a smooth rubbed finish, remove forms while concrete is 
still “green”.

4. Metal bars or prys should not be used.  Use wood wedges, tapping gradually when necessary.

3.2 FIELD QUALITY CONTROL

A. Field Tests And Inspections:
1. Concrete Formwork:

a. Inspections are not required and will be performed at discretion of Architect.

END  OF  SECTION



Project No. 505-0871-18010101       January 2018                Hobble Creek 1, 2, 3 - Chapel HVAC Upgrade

Structural Cast-In-Place Concrete Forming - 4 - 03 1113

B L A N K   P A G E



Project No. 505-0871-18010101       January 2018                Hobble Creek 1, 2, 3 - Chapel HVAC Upgrade

Concrete Anchors - 1 - 03 1511

SECTION  03 1511

CONCRETE ANCHORS

PART 1 - GENERAL

1.1 SUMMARY

A. Products Furnished But Not Installed Under This Section:
1. Cast-in place and post-installed concrete anchors including:

a. Adhesive anchors for concrete.
b. Expansion anchors for concrete.
c. Screw anchors for concrete.
d. Concrete anchors and inserts not specified elsewhere.

2. Installer responsible when inspection results of concrete anchors require corrective actions.

B. Related Requirements:
1. Section 01 1200:  'Multiple Contract Summary' for Owner Furnished Testing and Inspecting 

Services.
2. Section 01 4523: ‘Testing and Inspecting Services’ for testing and inspection, and testing 

laboratory services for materials, products, and construction methods.
3. Section 03 3111: ‘Cast-In-Place Structural Concrete’ for installation and inspection of cast-in-

place anchors.
4. Section 06 1100: 'Wood Framing' for installation of drilled in anchors.

1.2 REFERENCES

A. Reference Standards:
1. American Concrete Institute:

a. ACI 355.4-11, 'Qualification of Post-Installed Adhesive Anchors in Concrete and 
Commentary'.

b. ACI 548.12-12, 'Specification for Bonding Hardened Concrete and Steel to Hardened 
Concrete with an Epoxy Adhesive'.

2. American National Standards Institute / American Welding Society (Following are specifically 
referenced for Structural Steel testing):
a. ANSI/AWS D1.1/D1.1M:2015, ‘Structural Welding Code - Steel’.

3. ASTM International:
a. ASTM A307-14, 'Standard Specification for Carbon Steel Bolts and Studs, 60 000 psi 

Tensile Strength’.
b. ASTM A563-15, 'Standard Specification for Carbon and Alloy Steel Nuts’.
c. ASTM A706/A706M-16, ‘Standard Specification for Low-Alloy Steel Deformed and Plain 

Bars for Concrete Reinforcement’.
d. ASTM F1554-15, ‘Standard Specification for Anchor Bolts, Steel, 36, 55, and 105-ksi Yield 

Strength’.
e. ASTM F3125/F3125-15a, ‘Standard Specification for High Strength Structural Bolts, Steel 

and Alloy Steel, Heat Treated, 120 ksi (830 MPa) and 150 ksi (1040 MPa) Minimum Tensile 
Strength, Inch and Metric Dimensions'.

4. International Code Council (IBC) (2015 or latest approved AHJ edition):
a. IBC Chapter 17, ‘Structural Tests and Special Inspections’.

1.3 ADMINISTRATIVE REQUIREMENTS

A. Scheduling:
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1. Inspection shall be performed according IBC requirements.
2. Notify Testing Agency and Architect one week before installing anchors so inspection may be 

scheduled.

1.4 SUBMITTALS

A. Action Submittals:
1. Product Data:

a. Manufacturer's product literature for each item.

B. Informational Submittals:
1. Certificates:

a. Adhesive Anchors:
1) Installer to provide current ACI/CRSI certification to Architect prior to installation of 

anchors.
2. Test And Evaluation Reports:

a. Provide ESR for products used indicating conformance with current applicable ESR 
Acceptance Criteria.

3. Manufacturer’s Instructions:
a. Manufacturer's published installation recommendations for each item.

4. Qualification Statements:
a. All concrete anchors except Adhesive Anchors:

1) Installer to provide record of installer installation training showing dates and those 
trained for all installed products when required when by Architect.

C. Closeout Submittals:
1. Include following in Operations And Maintenance Manual specified in Section 01 7800:

a. Record Documentation:
1) Testing and Inspection Reports:

a) Testing Agency inspection reports of all inspected anchors.

1.5 QUALITY ASSURANCE

A. Qualifications:
1. Manufacturer:

a. Having sufficient capacity to produce and deliver required materials without causing delay in 
work.

2. Installer:
a. Acceptable to Manufacturer, experienced in performing work of this section and has 

specialized in installation of work similar to that required for this project.
b. Adhesive Anchors:

1) Adhesive Anchors installed in horizontal to vertical overhead orientation to support 
sustained tension loads shall be installed by Certified Adhesive Anchor Installer (AAI) 
as certified through ACI/CRSI:
a) Refer to most current version of ACI 318 for certification requirements.
b) Proof of current certification shall be submitted to the Architect for approval prior to 

commencement of installation.
c. All other Concrete Anchors:

1) Arrange for manufacturer’s field representative to provide installation training for all 
products to be used, prior to commencement of work:
a) Provide installation training when required by Architect.

B. Field Inspection:
1. Owner is responsible for Quality Assurance.  Quality assurance performed by Owner will be used 

to validate Quality Control performed by Contractor.
2. Owner will provide Inspection for post-installed concrete anchors:
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a. Owner will employ testing agency to perform inspection for post-installed concrete anchors 
as specified in Field Quality Control in Part 3 of this specification:
1) Owner’s employment of an independent Testing Agency does not relieve Contractor of 

Contractor’s obligation to perform the Work in strict accordance with requirements of 
Contract Documents and perform contractor testing and inspection.

2) See Section 01 1200: ‘Multiple Contract Summary’.

1.6 DELIVERY, STORAGE, AND HANDLING

A. Delivery And Acceptance Requirements:
1. Materials shall be delivered in original, unopened packages with labels intact.

B. Storage And Handling Requirements:
1. Store materials protected from exposure to harmful weather conditions and as directed by 

Manufacturer.

PART 2 - PRODUCTS

2.1 MATERIALS

A. Concrete Anchors:
1. General:

a. Use hot-dipped galvanized or stainless steel with matching nuts and washers in exterior and 
moist interior applications unless indicated otherwise on Contract Drawings.

b. Install hot-dipped or stainless steel anchor bolts to attach wood sill plates to foundation with 
1/4 inch (6.4 mm) by 3 inch (76 mm) x 3 inch (76 mm) minimum adjustable plate washers 
and standard cut washers between wood sill plates and nuts.

c. Nut:  Conform to requirements of ASTM A563, Grade A, Hex.
d. Conform to requirements of ASTM F3125/F3125 for chemical, physical and mechanical 

requirements for quenched and tempered bolts manufactured from steel and alloy steel.
2. Threaded rod for adhesive anchors and cast-in anchors:

a. Conform to requirements of ASTM A307, Grade A or ASTM F1554 Grade 36 unless 
indicated otherwise on Contract Drawings.

3. Cast-In-Place Anchor Bolts:
a. J-Bolts:

1) Non-headed type threaded 2 inches (50 mm) minimum conforming to requirements of 
ASTM F1554, Grade A.

2) Anchor hook to project 2 inches (50 mm) minimum including bolt diameter.
b. Headed Bolts:

1) Headed type threaded 2 inches (50 mm) minimum conforming to requirements of ASTM 
F1554, Grade A.

4. Reinforcing Bars:
a. Composed of deformed carbon steel meeting requirements of ASTM A615/A615M, Grade 

60.
5. Adhesive Anchors:

a. Products shall have current ESR conforming to current ICC Acceptance Criteria AC308 for 
concrete.

b. Rod diameter and embedment length as indicated on Contract Drawings.
c. Type Two Acceptable Products:

1) HIT-RE 500V3 with SafeSet Epoxy Adhesive by Hilti Fastening Systems, Tulsa, OK  
www.us.hilti.com.

2) Pure 110+ by Powers Fasteners Inc., Brewster NY  www.powers.com.
3) SET-XP Epoxy by Simpson Strong-Tie Co., Pleasanton, CA 

www.simpsonanchors.com.
4) Equal as approved by Architect before installation.  See Section 01 6200.

http://www.us.hilti.com/
http://www.powers.com/
http://www.simpsonanchors.com/
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6. Expansion Anchors:
a. Products shall have current ESR conforming to current ICC Acceptance Criteria AC193 for 

concrete.
b. Type Two Acceptable Products:

1) KWIK Bolt TZ Expansion Anchor by Hilti Fastening Systems, Tulsa, OK  
www.us.hilti.com.

2) Power-Stud +SD2 by Powers Fasteners Inc., Brewster NY  www.powers.com.
3) Strong-Bolt by Simpson Strong-Tie Co., Pleasanton, CA www.simpsonanchors.com.
4) Equal as approved by Architect before installation.  See Section 01 6200.

7. Screw Anchors:
a. Provide anchors with length identification markings conforming to ICC Acceptance Criteria 

AC 193 for concrete.
b. Type Two Acceptable Products:

1) KWIK HUS-EZ by Hilti Fastening Systems, Tulsa, OK www.us.hilti.com.
2) Wedge-Bolt+ by Powers Fasteners Inc., Brewster NY  www.powers.com.
3) Titen HD by Simpson Strong Tie Co, Pleasonton, CA www.simpsonanchors.com.
4) Equals as approved by Architect through shop drawing submittal before installation.  

See Section 01 6200.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Verification Of Conditions:
1. Embedded Items:

a. Identify position of reinforcing steel and other embedded items before drilling holes for 
anchors:
1) Exercise care in coring or drilling to avoid damaging existing reinforcing or embedded 

items.
2) Take precautions as necessary to avoid damaging pre-stressing tendons, electrical and 

telecommunications conduit, and gas lines.
b. Notify Engineer if reinforcing steel or other embedded items are encountered during drilling.

2. Base Material Strength:
a. Unless otherwise specified, do not drill holes in concrete until:

1) Concrete has minimum age of 21 days at time of anchor installation.
2) Concrete has achieved full design strength for load achievement.

3.2 PREPARATION

A. Surface Preparation:
1. Clean surfaces prior to installation.
2. Prepare surface in accordance with Manufacturer’s written recommendations.

3.3 INSTALLATION

A. Post-Installed Anchors:
1. General:

a. Drill holes with rotary impact hammer drills using carbide-tipped bits.
b. Unless otherwise shown on Drawings, drill holes perpendicular to concrete surface.
c. Perform anchor installation in accordance with Manufacturer’s published instructions.

2. Adhesive Anchors:
a. Clean holes in accordance with Manufacturer’s published instructions before installation of 

adhesive:

http://www.us.hilti.com/
http://www.powers.com/
http://www.simpsonanchors.com/
http://www.powers.com/
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1) Follow Manufacturer’s recommendations to ensure proper mixing of adhesive 
components.

b. Adhesive:
1) Inject adhesive into holes proceeding from bottom of hole and progressing toward 

surface so as to avoid introduction of air pockets into adhesive.
2) Inject sufficient adhesive into hole to ensure that annular gap is filled to surface.
3) Remove excess adhesive from surface and threads of anchor as necessary.

c. Shim anchors with suitable device to center anchor in hole.  Do not disturb or load anchors 
before Manufacturer’s specified cure time has elapsed.

d. Temperature:
1) Observe Manufacturer’s recommendations with respect to installation temperatures for 

adhesive anchors.
2) Base material temperatures must be maintained above minimum temperatures allowed 

by Manufacturer for full required epoxy cure time.
3. Expansion Anchors:

a. Protect threads from damage during anchor installation and prior to use.
b. Set anchors to Manufacturer’s recommended torque, using a torque wrench.  Following 

attainment of ten (10) percent of specified torque, one hundred (100) percent of specified 
torque shall be reached within 7 or fewer complete turns of nut.  If specified torque is not 
achieved within required number of turns, remove and replace anchor, unless otherwise 
directed by Architect.

4. Screw Anchors:
a. Protect threads from damage during anchor installation and prior to use.
b. Set anchor flush, collared.
c. Do not exceed Manufacturer’s maximum allowed torque when seating anchor.

3.4 FIELD QUALITY CONTROL

A. Field And Inspections:
1. Civil and structural field inspections are provided by Owner’s independent Testing Agency as 

specified in Section 01 4523 ‘Testing And Inspection Services’:
a. Quality Control is sole responsibility of Contractor.

1) Owner’s employment of an independent Testing Agency does not relieve Contractor of 
Contractor’s obligation to perform testing and inspection as part of his Quality Control:
a) Testing and inspections, if performed by Contractor, will be responsibility of 

Contractor to be performed by an independent entity.
2. Expansion Anchors / Adhesive Anchors / Screw Anchors:

a. Certified Inspector from Testing Agency shall verify procedures used for installation of all 
concrete anchors and monitor their installation for compliance with Manufacturer’s 
requirements.

b. Inspections:
1) Inspections shall include required verification and inspection of anchors as referenced 

in IBC Table 1704.4 and in accordance with most current version of ACI 318 or ACI 
318M and applicable ASTM material standards that:
a) The correct rod/anchor is used; size and type.
b) The correct hole size is used and prepared per Manufacturer’s instructions.
c) That climactic conditions, and concrete temperature, allow for the anchors’ 

installation and use.
d) Proper hole cleaning equipment, per Manufacturer’s instructions, is used.
e) Torque applied to anchors does not exceed Manufacturer’s allowable limits.
f) Torque applied to anchors is per Manufacturer’s instructions.

B. Non-Conforming Work:
1. Contractor is to immediately notify Architect of incorrectly placed, misplaced or malfunctioning 

anchors and request instructions for corrective actions.
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3.5 CLEANING

A. Waste Management:
1. Disposal of rubbish, debris, and packaging materials.

3.6 PROTECTION

A. General:
1. Protect installed products from damage during construction.

END  OF  SECTION
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SECTION  03 2100

REINFORCEMENT  BARS

PART 1 - GENERAL

1.1 SUMMARY

A. Includes But Not Limited To:
1. Furnish and install concrete reinforcement bars as described in Contract Documents.

B. Related Requirements:
1. Section 01 0000:  ‘General Requirements’:

a. Section 01 1200:  'Multiple Contract Summary' for Owner Furnished Testing and Inspecting 
Services.

b. Section 01 4523:  ‘Testing and Inspecting Services’ for testing and inspection, and testing 
laboratory services for materials, products, and construction methods.

2. Section 03 1113:  Structural Cast-In-Place Concrete Forming'.
3. Section 03 2116:  'Epoxy-Coated Reinforcement Bars'.
4. Section 03 3111:  ‘Cast-In-Place Structural Concrete’ for:

a. Reinforcement installed in concrete.
b. Pre-installation conference held jointly with other concrete related sections.

1.2 REFERENCES

A. Association Publications:
1. American Concrete Institute:

a. ACI 'Detailing Manual' (2004 Edition).
2. Concrete Reinforcing Steel Institute (CRSI):

a. CRSI, 'Manual of Standard Practice' (2009 28th Edition).

B. Reference Standards:
1. American Concrete Institute:

a. ACI 117-10: ‘Specifications for Tolerances for Concrete Construction and Materials and 
Commentary’ (Reapproved 2015).

b. ACI 318-14, ‘Building Code Requirements for Structural Concrete and Commentary'.
2. ASTM International (Following are specifically referenced for reinforcement bars testing):

a. ASTM A615/A615M-16, ‘Standard Specification for Deformed and Plain Carbon-Steel Bars 
for Concrete Reinforcement'.

1.3 ADMINISTRATIVE REQUIREMENTS

A. Pre-Installation Conferences:
1. Participate in pre-installation conference as specified in Section 03 3111.
2. In addition to agenda items specified in Section 01 3100, and Section 03 3111, review following:

a. Installation scheduling and reinforcing placement.
b. Review Section 01 4523 for Testing and Inspection administrative requirements and 

responsibilities and Field Quality Control tests and inspections required of this section.
1) Review requirements and frequency of testing and inspections.

B. Scheduling:
1. Notify Testing Agency and Architect as directed in Section 03 3053 and Section 03 3111.
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1.4 SUBMITTALS

A. Action Submittals:
1. Shop Drawings:

a. Reinforcing placement drawings.

B. Informational Submittals:
1. Certificates:

a. Mill certificates for mill tests for reinforcing in accordance with ASTM A615/A615M.

C. Closeout Submittals:
1. Include following in Operations And Maintenance Manual specified in Section 01 7800:

a. Record Documentation:
1) Testing and Inspection Reports:

a) Testing Agency Inspection Reports of reinforcement bars.

1.5 QUALITY ASSURANCE

A. Regulatory Agency Sustainability Approvals:
1. Comply with provisions of following codes and standards except where more stringent 

requirements are shown or specified:
a. American Concrete Institute:

1) ACI 318, ‘Building Code Requirements for Structural Concrete and Commentary'.
b. Concrete Reinforcing Steel Institute:

1) CRSI, 'Manual of Standard Practice'.

B. Qualifications:
1. Throughout progress of the work of this section, provide at least one (1) person who shall be 

thoroughly familiar with Construction Documents and other applicable specified requirements, 
completely trained and experienced in necessary skills, and who shall be present at site and shall 
direct all work performed under this Section:
a. In actual installation of the work of this Section, use adequate numbers of skilled workmen to 

ensure installation in strict accordance with approved design.
b. In acceptance or rejection of work performed under this Section, no allowance will be made 

for lack of skill on part of workmen.

C. Testing And Inspection:
1. Owner is responsible for Quality Assurance.  Quality assurance performed by Owner will be used 

to validate Quality Control performed by Contractor.
2. Owner will provide Testing and Inspection for inspection of reinforcement bars:

a. Owner will employ testing agencies to perform testing and inspection for inspection of 
reinforcement bars as specified in Field Quality Control in Part 3 of this specification:
1) Owner’s employment of an independent Testing Agency does not relieve Contractor of 

Contractor’s obligation to perform the Work in strict accordance with requirements of 
Contract Documents and perform contractor testing and inspection.

2) See Section 01 1200:  ‘Multiple Contract Summary’.

1.6 DELIVERY, STORAGE, AND HANDLING

A. Delivery And Acceptance Requirements:
1. Deliver bars separated by size and tagged with manufacturer's heat or test identification number.
2. Reinforcement bars shall be free of heavy rust scales and flakes, or other coating at time of 

delivery and placing.

B. Storage And Handling Requirements:
1. Properly protect rebar on site after delivery.
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PART 2 - PRODUCTS

2.1 MATERIAL

A. Reinforcement Bars:
1. Bars shall have grade identification marks and conform to ASTM A615/A615M:

a. Grade 60 minimum, except dowels that are to be field bent, Grade 40 minimum.
2. Bars shall be deformed type.
3. Bars shall be free of heavy rust scales and flakes, or other bond-reducing coatings.

2.2 ACCESSORIES

A. Bar Supports:
1. Concrete masonry units or bricks are not acceptable.
2. For exposed-to-view concrete surfaces, where legs of supports are in contact with forms, provide 

supports with legs which are plastic protected (CRSI, Class 1) or stainless steel protected (CSRI, 
Class 2).

3. Type Two Acceptable Products:
a. Concrete 'dobies' or blocks wired to reinforcing.
b. Manufactured chairs with 4 sq inch (25.8 sq cm) bearing surface on sub-grade, or other 

feature to prevent chair from being pushed into sub-grade or damaging vapor retarder under 
slabs on grade.

c. Equals as approved by Architect before installation.  See Section 01 6200.

2.3 FABRICATION

A. Fabricate reinforcement bars according to the Concrete Reinforcing Steel Institute (CRSI) 'Manual of 
Standard Practice' and details on Contract Documents.

PART 3 - EXECUTION

3.1 INSTALLATION

A. General:
1. Avoid cutting or puncturing vapor retarder during reinforcement placement and concrete 

operations.
2. Clean reinforcement of loose rust and mill scale, earth, ice, and other materials which reduce or 

destroy bond with concrete.
3. Blowtorch shall not be used to facilitate field cutting or bending or any other reinforcing work.
4. Reinforcement shall not be bent after partially embedded in hardened concrete.

B. Placing Reinforcement:
1. Comply with Concrete Reinforcing Steel Institute CRSI 'Manual of Standard Practice' 

recommended practice for 'Placing Reinforcing Bars' for details and methods of reinforcement 
placement and supports. and as herein specified.

2. Accurately position, support, and secure reinforcement against displacement by formwork, 
construction, or concrete placement operations:
a. Locate and support reinforcing by chairs, runners, bolsters, bar supports, spacers, or 

hangers, as required as recommended by 'ACI Detailing Manual, except slab on grade work.
b. Support bars in slabs on grade and footings with specified bar supports around perimeter 

and at 4-1/2 feet on center each way maximum to maintain specified concrete cover.
c. Install bar supports at bar intersections.

3. Bend bars cold.
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4. Dowel vertical reinforcement for formed concrete columns or walls out of footing or structure 
below with rebar of same size and spacing required above.

5. Securely anchor and tie reinforcement bars and dowels before placing concrete.  Set wire ties 
with ends directed into concrete, not toward exposed concrete surfaces.

C. Splices:
1. Non-Concrete Structural System:

a. Avoid splices of reinforcement bars at points of maximum stress.  Lap bars 60 bar diameters 
minimum unless dimensioned otherwise on Drawings.  Run reinforcement bars continuous 
through cold joints.

2. Concrete Structural System:
a. In beams, slabs, and walls, avoid splices of reinforcement bars at points of maximum stress.
b. Lap bars as follows:

1) Compression Splices:  45 bar diameters minimum.
2) Tension Splices:  In accordance with ACI 318 Class B requirements.
3) No splice shall be less than 20 inches (508 mm).
4) For epoxy coated rebar, increase lap-splice lengths by 1.5 times those listed above.

c. In columns, splices in vertical bars are permitted only at floor levels or points of lateral 
support and shall consist of 45 bar diameter laps.

d. Run reinforcement bars continuous through cold joints.

D. Tolerances:
1. Provide following minimum concrete cover for reinforcement as per ACI 318 or ACI 318M.  

Arrange, space and securely tie bars and bar supports to hold reinforcement in position during 
concrete placement operations:
a. Concrete cast against and permanently exposed to earth:

1) Sections other than Slabs:  3 inches (75 mm).
b. Concrete Exposed to Earth or Weather:

1) No. 6 and Larger Bars:  2 inches (50 mm).
2) No. 5 and Smaller Bars, W31 and D31 Wire:  1-1/2 inches (38 mm).

END  OF  SECTION
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SECTION  03 2116

EPOXY - COATED  REINFORCEMENT  STEEL  BARS

PART 1 - GENERAL

1.1 SUMMARY

A. Includes But Not Limited To:
1. Furnish and install epoxy coated reinforcement steel bars as described in Contract Documents.

B. Related Requirements:
1. Section 01 0000:  ‘General Requirements’:

a. Section 01 1200:  'Multiple Contract Summary' for Owner Furnished Testing and Inspecting 
Services.

b. Section 01 4523:  ‘Testing and Inspecting Services’ for testing and inspection, and testing 
laboratory services for materials, products, and construction methods.

2. Section 03 1113:  Structural Cast-In-Place Concrete Forming'.
3. Section 03 2100:  'Reinforcement Bars'.
4. Section 03 3111:  ‘Cast-In-Place Structural Concrete’ for:

a. Reinforcement installed in concrete.
b. Pre-installation conference held jointly with other concrete related sections.

1.2 REFERENCES

A. Association Publications:
1. American Concrete Institute:

a. ACI 'Detailing Manual' (2004 Edition).
2. Concrete Reinforcing Steel Institute (CRSI):

a. CRSI, 'Manual of Standard Practice' (2009 28th Edition).

B. Reference Standards:
1. American Concrete Institute:

a. ACI 117-10: ‘Specifications for Tolerances for Concrete Construction and Materials and 
Commentary’ (Reapproved 2015).

b. ACI 318-14, ‘Building Code Requirements for Structural Concrete and Commentary'.
2. ASTM International (Following are specifically referenced for reinforcement bars testing):

a. ASTM A615/A615M-16, ‘Standard Specification for Deformed and Plain Carbon-Steel Bars 
for Concrete Reinforcement'.

b. ASTM A775/A775M-16, 'Standard Specification for Epoxy-Coated Reinforcing Bars'.

1.3 ADMINISTRATIVE REQUIREMENTS

A. Pre-Installation Conferences:
1. Participate in pre-installation conference as specified in Section 03 3111.
2. In addition to agenda items specified in Section 01 3100, and Section 03 3111, review following:

a. Installation scheduling and reinforcing placement.
b. Review Section 01 4523 for Testing and Inspection administrative requirements and 

responsibilities and Field Quality Control tests and inspections required of this section.
1) Review requirements and frequency of testing and inspections.

B. Scheduling:
1. Notify Testing Agency and Architect as directed in Section 03 3111.
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1.4 SUBMITTALS

A. Action Submittals:
1. Shop Drawings:

a. Reinforcing placement drawings.

B. Informational Submittals:
1. Certificates:

a. Mill certificates certifying mill tests for reinforcing in accordance with ASTM A775/A775M.
1) Mill test is to be approved before fabrication begins.

C. Closeout Submittals:
1. Include following in Operations And Maintenance Manual specified in Section 01 7800:

a. Record Documentation:
1) Testing and Inspection Reports:

a) Testing Agency Inspection Reports of reinforcement bars.

1.5 QUALITY ASSURANCE

A. Regulatory Agency Sustainability Approvals:
1. Comply with provisions of following codes and standards except where more stringent 

requirements are shown or specified:
a. American Concrete Institute:

1) ACI 318, ‘Building Code Requirements for Structural Concrete and Commentary'.
b. Concrete Reinforcing Steel Institute:

1) CRSI, 'Manual of Standard Practice'.

B. Qualifications:
1. Throughout progress of the work of this section, provide at least one (1) person who shall be 

thoroughly familiar with Construction Documents and other applicable specified requirements, 
completely trained and experienced in necessary skills, and who shall be present at site and shall 
direct all work performed under this Section:
a. In actual installation of the work of this Section, use adequate numbers of skilled workmen to 

ensure installation in strict accordance with approved design.
b. In acceptance or rejection of work performed under this Section, no allowance will be made 

for lack of skill on part of workmen.

C. Testing And Inspection:
1. Owner is responsible for Quality Assurance.  Quality assurance performed by Owner will be used 

to validate Quality Control performed by Contractor.
2. Owner will provide Testing and Inspection for reinforcement bars:

a. Owner will employ testing agencies to perform testing and inspection for reinforcement bars 
as specified in Field Quality Control in Part 3 of this specification:
1) Owner’s employment of an independent Testing Agency does not relieve Contractor of 

Contractor’s obligation to perform the Work in strict accordance with requirements of 
Contract Documents and perform contractor testing and inspection.

2) See Section 01 1200:  ‘Multiple Contract Summary’.

1.6 DELIVERY, STORAGE, AND HANDLING

A. Delivery And Acceptance Requirements:
1. Deliver bars separated by size and tagged with manufacturer's heat or test identification number.
2. Reinforcement steel bars shall be free of abrasions or other penetrations of epoxy-coating at time 

of delivery and placing.

B. Storage And Handling Requirements:
1. Properly protect rebar on site after delivery.
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PART 2 - PRODUCTS

2.1 MATERIAL

A. Epoxy Coated Reinforcement Steel Bars:
1. Bars shall have grade identification marks and conform to ASTM A615/A615M with coating 

conforming to ASTM A775/A775M and comply with requirements of ACI 318.21.2.5:
a. Bar supports shall be completely coated with epoxy or vinyl, compatible with both concrete 

and epoxy coating on bars.  Coating shall be at least 1/8 inch thick at tips.
b. Tie wire shall be nylon coated.

2. Actual yield strength based on mill tests does not exceed specified yield strength by more than 
18,000 psi and Ratio of actual ultimate stress (at breaking point) to actual tensile yield stress shall 
not be less than 1.25.
a. Grade 60 minimum, except dowels that are to be field bent, Grade 40 minimum.

3. Bars shall be deformed type.
4. Bars shall be free of heavy rust scales and flakes, or other bond-reducing coatings.

2.2 FABRICATION

A. Fabricate reinforcement bars according to the Concrete Reinforcing Steel Institute (CRSI) 'Manual of 
Standard Practice' and details on Contract Documents.

PART 3 - EXECUTION

3.1 INSTALLATION

A. General:
1. Clean reinforcement of loose rust and mill scale, earth, ice, and other materials which reduce or 

destroy bond with concrete.
2. Blowtorch shall not be used to facilitate field cutting or bending or any other reinforcing work.
3. Reinforcement shall not be bent after partially embedded in hardened concrete.

B. Placing Reinforcement:
1. Comply with Concrete Reinforcing Steel Institute CRSI 'Manual of Standard Practice' 

recommended practice for 'Placing Reinforcing Bars' for details and methods of reinforcement 
placement and supports. and as herein specified.

2. Accurately position, support, and secure reinforcement against displacement by formwork, 
construction, or concrete placement operations:
a. Locate and support reinforcing by chairs, runners, bolsters, bar supports, spacers, or 

hangers, as required as recommended by 'ACI Detailing Manual, except slab on grade work.
b. Support bars in slabs on grade and footings with specified bar supports around perimeter 

and at 4-1/2 feet on center each way maximum to maintain specified concrete cover.
c. Install bar supports at bar intersections.

3. Bend bars cold.
4. Dowel vertical reinforcement for formed concrete columns or walls out of footing or structure 

below with rebar of same size and spacing required above.
5. Securely anchor and tie reinforcement bars and dowels before placing concrete.  Set wire ties 

with ends directed into concrete, not toward exposed concrete surfaces.

C. Splices:
1. Non-Concrete Structural System:

a. Avoid splices of reinforcement bars at points of maximum stress.  Lap bars 60 bar diameters 
minimum unless dimensioned otherwise on Drawings.  Run reinforcement bars continuous 
through cold joints.

2. Concrete Structural System:
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a. In beams, slabs, and walls, avoid splices of reinforcement bars at points of maximum stress.
b. Lap bars as follows:

1) Compression Splices:  45 bar diameters minimum.
2) Tension Splices:  In accordance with ACI 318 Class B requirements.

D. Tolerances:
1. Provide following minimum concrete cover for reinforcement as per ACI 318 or ACI 318M.  

Arrange, space and securely tie bars and bar supports to hold reinforcement in position during 
concrete placement operations:
a. Concrete cast against and permanently exposed to earth:

1) Exterior Slabs on Grade (where shown):  2 inches (50 mm).
2) Sections other than Slabs:  3 inches (75 mm).

b. Concrete Exposed to Earth or Weather:
1) No. 6 and Larger Bars:  2 inches (50 mm).
2) No. 5 and Smaller Bars, W31 and D31 Wire:  1-1/2 inches (38 mm).

END  OF  SECTION
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SECTION  03 3111

CAST-IN-PLACE  STRUCTURAL  CONCRETE

PART 1 - GENERAL 

1.1 SUMMARY

A. Includes But Not Limited To:
1. Furnish and install concrete work as described in Contract Documents including:

a. Quality of concrete used on Project but furnished under other Sections.
b. Concrete mix information and use of admixtures.
c. Field Quality Control Testing and Inspection requirements for concrete.
d. Pre-installation conference held jointly with other concrete related sections.
e. Sealants and curing compounds used with concrete.
f. Compact aggregate base for miscellaneous cast-in-place concrete.
g. Miscellaneous cast-in-place concrete and equipment pads.

B. Products Installed But Not Furnished Under This Section:
1. Concrete accessories.
2. Membrane Concrete Curing.

C. Related Requirements:
1. Section 01 0000:  ‘General Requirements’:

a. Section 01 1200:  'Multiple Contract Summary' for Owner Furnished Testing and Inspecting 
Services.

b. Section 01 4523:  ‘Testing and Inspecting Services’ for testing and inspection, and testing 
laboratory services for materials, products, and construction methods.

2. Section 03 1113:  ‘Structural Cast-In-Place Concrete Forming’.
3. Section 03 1511:  ‘Concrete Anchors and Inserts’.
4. Section 03 2100:  ‘Reinforcement Bars’.
5. Section 03 2116:  ‘Epoxy-Coated Reinforcement Steel Bars'.
6. Section 03 3923:  ‘Membrane Concrete Curing' for quality of curing materials used.
7. Section 07 9213:  'Elastomeric Joint Sealant' for quality of sealants.
8. Section 31 1123:  'Aggregate Base' for aggregate base under miscellaneous cast-in-place 

concrete and exterior slabs, under interior slabs-on-grade concrete, and asphalt paving.
9. Section 31 2213:  ‘Rough Grading’ for rough grading and preparation of natural soil subgrades 

below fill and aggregate base materials.
10. Section 31 2216:  'Fine Grading' for grading of subgrade below aggregate base and topsoil.
11. Section 31 2323:  'Fill' for compaction procedures and tolerances.
12. Section 32 9121:  ‘Topsoil Grading’ for grading of subgrade below topsoil.
13. Divisions 22, 23, And 26:  Mechanical and electrical devices including boxes, conduits, pipes, 

hangers, inserts, and other work to be embedded in concrete work before placing.
14. Furnishing of items to be embedded in concrete specified in Section involved.
15. Owner will provide concrete leveling compounds and patching compounds required for carpet 

installation.

1.2 REFERENCES

A. Association Publications:
1. American Concrete Institute, Farmington Hills, MI  www.concrete.org.  Abstracts of ACI 

Periodicals and Publications.
a. Certifications:

1) ACI CP-1(16), ‘Technical Workbook for ACI Certification of Concrete Field Testing 
Technician-Grade 1’.

http://www.concrete.org/
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2) ACI CP-10(10), 'Craftsman Workbook for ACI Certification of Concrete Flatwork 
Technician/Finisher'.

3) ACI CP-19(16), ‘Technical Workbook for ACI Certification of Concrete Strength Testing 
Technician’.

2. Cold Weather, as referred to in this Section, is four (4) hours with ambient temperature below 40 
deg F (4.4 deg C) in twenty-four (24) hour period.

3. Floor Flatness (FF):  Rate of change in elevation of floor over a 12 inches (305 mm) section.
4. Floor Levelness (FL):  Measures difference in elevation between two points which are 10 feet 

(3.05 m) apart.
5. Hot Weather, as referred to in this Section, is ambient air temperature above 100 deg F (38 deg 

C) or ambient air temperature above 90 deg F (32 deg C) with wind velocity 8 mph (12.9 kph) or 
greater.

B. Reference Standards:
1. American Association of State and Highway Transportation Officials:

a. AASHTO M 153-06 (2016), ‘Standard Specification for Preformed Sponge Rubber and Cork 
Expansion Joint Fillers for Concrete Paving and Structural Construction'.

2. American Concrete Institute
a. ACI 117-10 (R2015): ‘Specifications for Tolerances for Concrete Construction and Materials 

and Commentary'.
b. ACI 305.1-14, ‘Specification for Hot Weather Concreting’.
c. ACI 306.1-90 (R2002), ‘Standard Specification for Cold Weather Concreting’.
d. ACI 318-14, ‘Building Code Requirements for Structural Concrete' (ACI 318) and 

'Commentary on Building Code Requirements for Structural Concrete' (ACI 318R).
3. ASTM International:

a. ASTM C31/C31M-15, ‘Standard Practice for Making and Curing Concrete Test Specimens 
in the Field'.

b. ASTM C33/C33M-16, ‘Standard Specification for Concrete Aggregates'.
c. ASTM C39/C39M-15a, ‘Standard Test Method for Compressive Strength of Cylindrical 

Concrete Specimens'.
d. ASTM C94/C94M-16, 'Standard Specification for Ready-Mixed Concrete'.
e. ASTM C140/C140M-16, ‘Standard Test Methods for Sampling and Testing Concrete 

Masonry Units and Related Units'.
f. ASTM C143/C143M-15, 'Standard Test Method for Slump of Hydraulic-Cement Concrete'.
g. ASTM C150/C150M-16, 'Standard Specification for Portland Cement'.
h. ASTM C172/C172M-14a, ‘Standard Practice for Sampling Freshly Mixed Concrete'.
i. ASTM C173/C173M-16, ‘Standard Test Method for Air Content of Freshly Mixed Concrete 

by the Volumetric Method'.
j. ASTM C192/C192M-16a, ’Standard Practice for Making and Curing Concrete Test 

Specimens in the Laboratory'.
k. ASTM C231/C231M-14, ‘Standard Test Method for Air Content of Freshly Mixed Concrete 

by the Pressure Method'.
l. ASTM C260/C260M-10a, ‘Standard Specification for Air-Entraining Admixtures for 

Concrete'.
m. ASTM C330/C330M-14, 'Standard Specification for Lightweight Aggregates for Structural 

Concrete'.
n. ASTM C494/C494M-15a, 'Standard Specification for Chemical Admixtures for Concrete.
o. ASTM C496/C496M-11, ‘Standard Test Method for Splitting Tensile Strength of Cylindrical 

Concrete Specimens’.
p. ASTM C567/C567M-14, ‘Standard Test Method for Determining Density of Structural 

Lightweight Concrete'.
q. ASTM C595/C595M-16, ‘Standard Specification for Blended Hydraulic Cements'.
r. ASTM C618-15, 'Standard Specification for Coal Fly Ash and Raw or Calcined Natural 

Pozzolan for Use in Concrete'.
s. ASTM C1077-16, 'Standard Practice for Agencies Testing Concrete and Concrete 

Aggregates for Use in Construction and Criteria for Testing Agency Evaluation'.
t. ASTM C1157/C1157M-11, ‘Standard Performance Specification for Hydraulic Cement'.
u. ASTM D1751-04(2013), 'Standard Specification for Preformed Expansion Joint Filler for 

Concrete Paving and Structural Construction (Non-extruding and Resilient Bituminous 
Types)'.
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v. ASTM E329-14a: ‘Standard Specification for Agencies Engaged in Construction Inspection 
and/or Testing'.

w. ASTM E1155-14, 'Standard Test Method for Determining FF Floor Flatness and FL Floor 
Levelness Numbers’.

4. International Code Council (IBC) (2015 or latest approved edition):
a. IBC Chapter 17, ‘Special Inspections And Tests’.

1) Section 1704, 'Special Inspections And Tests, Contractor Responsibility And Structural 
Observations'.

2) Section 1705, ‘Required Special Inspection And Tests’.
a) Section 1705.2, 'Steel Construction'.

1.3 ADMINISTRATIVE REQUIREMENTS

A. Pre-Installation Conference:
1. Participate in MANDATORY pre-installation conference as specified in Section 01 3100 and held 

jointly with following sections:
a. Section 03 1113:  'Structural Cast-In-Place Concrete Forming'.
b. Section 03 2100:  ‘Reinforcement Bars’.
c. Section 03 2116:  ‘Epoxy-Coated Reinforcement Steel Bars'.
d. Section 26 0526:  'Grounding And Bonding For Electrical Systems'.

2. Schedule pre-installation conference prior to placing of footings, installation of foundation forms 
and reinforcing steel, and installation of anchors, dowels, inserts, and block outs in foundation 
walls and slabs.

3. In addition to agenda items specified in Section 01 3100, review following:
a. Set up concrete placement pour card system and verify that all relevant trades have signed 

off prior to concrete placement.
b. Obtaining trade sign-offs on each pour card will be responsibility of General Contactor’s 

foreman or whoever is in charge of ordering concrete.
c. Pour cards will be turned in to Quality Assurance representative after the work has been 

completed so that they can be reviewed and filed.
d. Review installation scheduling, coordination, placement of building concrete, and placement 

of items installed in and under concrete.
e. Review installation scheduling, coordination and placement of site concrete and of items 

installed in concrete.
f. Review 'Verification of Conditions' requirements.
g. Review requirements for preparation of subgrade and aggregate base requirements.
h. Review formwork requirements.
i. Review approved mix design requirements, mix designs and use of admixtures.
j. Review reinforcing bar submittals.
k. Review installation schedule and placement of reinforcing bars.
l. Review placement, finishing, and curing of concrete, including cold and hot weather 

requirements.
m. Review joint layout plan for control and expansion joints, fillers for sidewalks, curbs, and 

gutters:
1) Review jointing requirements.

n. Review concrete slab tolerances and corrective measures if tolerances not met.
o. Review safety issues.
p. Review Section 01 4523 for Testing and Inspection administrative requirements and 

responsibilities and Field Quality Control tests and inspections required of this section.
1) Review requirements and frequency of testing and inspections.

B. Scheduling:
1. Notify Testing Agency and Architect twenty-four (24) hours minimum before placing concrete.

1.4 SUBMITTALS

A. Action Submittals:
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1. Joint layout plan for control and expansion joints for sidewalks, curbs, and gutters for written 
approval before starting work on this Section.

2. Shop Drawings:
a. Show dimensioned locations of anchor bolts for hold-down anchors and columns.
b. Show reinforcement and all necessary bending diagrams and reinforcing steel list, and 

construction joint locations.
c. Provide bar schedules and bending details.
d. Reinforced concrete walls shall be shown in scale elevation (scale at least one quarter inch 

to one foot).  Details shall be in accordance with ACI rules.
e. Show all formwork for concrete surfaces which are to remain exposed in the finished work.

B. Informational Submittals:
1. Certificates:

a. Installers:
1) Certification for National Ready Mixed Concrete Association (NRMCA).
2) Certification for ACI-certified Flatwork Finishers and Technicians.

2. Design Data:
a. Mix Design:

1) Furnish proposed mix design to Architect for review prior to commencement of Work.
a) Include density (unit weight) and void content determined per ASTM 

C1688/C1688M for fresh mixed properties and per ASTM C140/C140M for 
hardened concrete properties.

b) Mix design shall show proposed admixture, amount, usage instructions, and 
justification for proposed use.

b. Ready-Mix Supplier:
1) Require mix plant to furnish delivery ticket for each batch of concrete.  Keep delivery 

tickets at job-site for use of Owner or his representatives.  Tickets shall show following:
a) Name of ready-mix batch plant.
b) Serial number of ticket.
c) Date and truck number.
d) Name of Contractor.
e) Name and location of Project.
f) Specific class or designation of concrete conforming to that used in Contract 

Documents.
g) Amount of concrete.
h) Amount and type of cement.
i) Total water content allowed by mix design.
j) Amount of water added at plant.
k) Sizes and weights of sand and aggregate.
l) Time loaded.
m) Type, name, manufacturer, and amount of admixtures used.
n) Design Data.

2) Provide certificates with supporting testing reports verifying compliance with Contract 
Document requirements and that materials provided are from single source for 
following:
a) Cement.
b) Aggregate.
c) Fly Ash.

3. Source Quality Control Submittals:
a. Concrete mix design:  Submit mix designs to meet following requirements:

1) Mix Type A:
a) General purpose concrete type mix used for footings and for exterior concrete 

(excluding concrete paving) where not subject to freeze/thaw cycles and deicing or 
where higher strength is needed due to soil conditions.

b) 3000 psi (20.68 MPa) minimum at twenty-eight (28) days.
c) Water / Cementitious Material:  0.45 to 0.50 by weight.

2) Mix Type E:
a) Exterior concrete exposed to freeze/thaw cycles and deicing salts or where soils 

are 'corrosive'.
b) 4500 psi (31.03 MPa) minimum at twenty-eight (28) days.
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c) Water / Cementitious Material:  0.40 maximum by weight.
d) Use twenty-five (25) percent Class F fly ash as part of cementitious material.
e) Mix Type F should be used for all exterior concrete exposed to freeze/thaw cycles 

and deicing salts, unless dictated otherwise by site conditions.
f) For concrete paving, use mix design based upon use of 1-1/2 inches (38 mm) 

coarse aggregate (about 15 percent).
3) Air Entrainment:  Six (6) percent, plus or minus 1-1/2 percent for exterior concrete and 

foundation walls exposed to freeze/thaw cycles.
4) Do not add water any time during mixing cycle above amount required to meet specified 

water / cement ratio.  No reduction in amount of cementitious material is allowed.
b. Slump:

1) 4 inch (100 mm) slump maximum before addition of high range water reducer.
2) 8 inch (200 mm) slump maximum with use of high range water reducer.
3) Slump not required for Mix Type G.

c. Admixtures:
1) Mix design shall show proposed admixture, amount, usage instructions, and justification 

for proposed use.  Do not use any admixture without Architect's written approval.
2) Fly ash:  Amount of specified Class F (or Class C where Class F is not available) fly ash 

not to exceed twenty-five (25) percent of weight of cementations materials may used.
3) Chemical:  Specified accelerator or retarder may be used if necessary to meet 

environmental conditions.
4) Chemical:  Special additives to promote rapid drying concrete may be used in interior 

concrete slabs on grade if necessary to meet construction schedules.

C. Closeout Submittals:
1. Include following in Operations And Maintenance Manual specified in Section 01 7800:

a. Record Documentation:
1) Pour Reports:

a) Provide report that records following information:
b) Date and time of start of pour, Date and time of end of pour, and Date and time of 

end of finishing procedures.
c) Temperature at start of pour, Temperature at end of Pour, and Maximum 

temperature during performance of finishing procedures.
d) Wind speed at start of pour, Wind speed at end of pour, and Maximum wind speed 

during performance of finishing procedures.
e) Humidity at start of pour, Humidity at end of pour, and High and low humidity 

during performance of finishing procedures.
f) Cloud cover at start of pour, Cloud cover at end of pour, and High and low cloud 

cover during performance of finishing procedures.
g) Screeding method and equipment used.
h) Saw cut method and equipment used.

2) Testing and Inspection Reports:
a) Testing Agency Testing and Inspecting Reports of concrete.

1.5 QUALITY ASSURANCE

A. Qualifications:  Requirements of Section 01 4301 applies, but is not limited to following:
1. Installers and Installation Supervisor:

a. ACI-certified Flatwork Technician and Finisher and a supervisor who is an ACI-certified 
Concrete Flatwork Technician.

2. Ready-Mix Supplier:
a. Comply with ASTM C94/C94M requirements and be certified according to NRMCA's 

'Certification of Ready Mixed Concrete Production Facilities'.
3. Testing Agencies:

a. Independent agency qualified according to ASTM C1077 and ASTM E329.
1) Personnel conducting field tests shall be qualified as ACI Concrete Field Testing 

Technicians, Grade I according to ACI CP-1 or equivalent certification program.
2) Personnel performing laboratory tests shall be ACI-certified Concrete Strength Testing 

Technician and Concrete Laboratory Testing Technician - Grade I.  Testing Agency 
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laboratory supervisor shall be ACI-certified Concrete Laboratory Testing Technician - 
Grade II.

B. Testing And Inspection:
1. Owner is responsible for Quality Assurance.  Quality assurance performed by Owner will be used 

to validate Quality Control performed by Contractor.
2. Owner will provide Testing and Inspection on concrete:

a. Owner will employ testing agencies to perform testing and inspection on concrete as 
specified in Field Quality Control in Part 3 of this specification:
1) Owner’s employment of an independent Testing Agency does not relieve Contractor of 

Contractor’s obligation to perform the Work in strict accordance with requirements of 
Contract Documents and perform contractor testing and inspection.

2) See Section 01 1200:  ‘Multiple Contract Summary’.

1.6 DELIVERY, STORAGE, AND HANDLING

A. Delivery And Acceptance Requirements:
1. Expansion Joint Filler Material:

a. Deliver materials to site in manufacturer's original, unopened containers and packaging, with 
labels clearly identifying product name and manufacturer.

B. Storage And Handling Requirements:
1. Expansion Joint Filler Material:

a. Store materials in a clean, dry area in accordance with manufacturer's instructions.
b. Protect materials during handling and application to prevent damage.

PART 2 - PRODUCTS

2.1 SYSTEM

A. Manufacturers:
1. Manufacturer Contact List:

a. Aridus Admixture by US Concrete, Euless, TX  www.us-concrete.com/aridus/.
b. BASF (Construction Chemicals Division), Cleveland, OH  www.master-builders-

solutions.basf.us/en-us.
c. Bonsal American, Charlotte, NC  www.bonsal.com.
d. Concure Systems Admixture by Concure Systems, Phoenix, AZ  

www.ConcureSystems.com.
e. Dayton Superior Specialty Chemicals, Kansas City, KS  www.daytonsuperiorchemical.com.
f. Euclid Chemical Company, Cleveland, OH  www.euclidchemical.com.
g. Fritz-Pak Concrete Admixtures, Dallas, TX  www.fritzpak.com.
h. GCP Applied Technologies, Cambridge, MA  www.gcpat.com/construction/en-us.
i. L & M Construction Chemicals, Omaha, NE  www.lmcc.com.
j. Larsen Weldcrete by Larsen Products Corp, Rockville, MD  www.larsenproducts.com.
k. Sika Corporation, Lyndhurst, NJ  www.sikaconstruction.com and Sika Canada, Pointe 

Claire, QC  www.sika.ca.
l. Unitex, Kansas City, MO  www.unitex-chemicals.com.
m. U S Mix Products Co, Denver, CO  www.usspec.com.
n. W R Meadows, Hampshire, IL  www.wrmeadows.com.

B. Performance:
1. Design Criteria:  Conform to requirements of ASTM C94/C94M unless specified otherwise:
2. Capacities:

a. For testing purposes, following concrete strengths are required:
1) At 7 days:  70 percent minimum of 28 day strengths. 
2) At 28 days:  100 percent minimum of 28 day strengths.

http://www.us-concrete.com/aridus/
http://www.master-builders-solutions.basf.us/en-us
http://www.master-builders-solutions.basf.us/en-us
http://www.bonsal.com/
http://www.concuresystems.com/
http://www.daytonsuperiorchemical.com/
http://www.euclidchemical.com/
http://www.fritzpak.com/
http://www.gcpat.com/construction/en-us
http://www.lmcc.com/
http://www.larsenproducts.com/
http://www.sikaconstruction.com/
http://www.sika.ca/
http://www.unitex-chemicals.com/
http://www.usspec.com/
http://www.wrmeadows.com/
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C. Materials:
1. Hydraulic Cement:  Meet requirements of ASTM C150/C150M, Type I or IA.
2. Aggregates:

a. General:
1) Submit a letter on quarry’s letterhead that certifies all aggregate for concrete complies 

with the requirements of this section.  Material certificates which are submitted shall be 
signed by both the materials producer and the contractor, certifying that materials 
comply with or exceed requirements specified herein to the Architect, Civil and 
Structural Engineering Consultant and the Independent Testing Laboratory for review 
and approval.

2) Aggregates for all concrete shall come from a quarry that is DOT approved and meets 
or exceeds durability Class I aggregate.  The quarry shall submit a letter to Engineer 
that certifies that all aggregate complies with DOT requirements for durability.  
Aggregate not meeting DOT durability requirements shall not be used.

b. Coarse:
1) Meet requirements of ASTM C33/C33M or nonconforming aggregate that by test or 

actual service produces concrete of required strength and conforms to local governing 
codes.

2) Aggregate shall be uniformly graded by weight.
c. Fine:

1) Meet requirements of ASTM C33/C33M.
2) Aggregate shall be uniformly graded by weight.

3. Water:  Clear, apparently clean, and potable.
4. Admixtures And Miscellaneous:

a. Fly Ash:
1) Meet requirements of ASTM C618, Class F (or Class C where Class F is not available) 

and with loss on ignition (LOI) of three (3) percent maximum.
b. Chemical:

1) No admixture shall contain calcium chloride nor shall calcium chloride be used as an 
admixture.  All chemical admixtures used shall be from same manufacturer and 
compatible with each other.

2) Air Entraining Admixture:
a) Meet requirements of ASTM C260/C260M.
b) Type Two Acceptable Products:

(1) Equal as approved by Architect before use.  See Section 01 6200.
3) Water Reducing Admixture:

a) Meet requirements of ASTM C494/C494M, Type A and containing not more than 
0.05 percent chloride ions.

b) Type Two Acceptable Products:
(1) Equal as approved by Architect before use.  See Section 01 6200.

4) Water Reducing, Retarding Admixture:
a) Meet requirements of ASTM C494/C494M, Type D and contain not more than 0.05 

percent chloride ions.
b) Type Two Acceptable Products:

(1) Equal as approved by Architect before use.  See Section 01 6200.
5) High Range Water Reducing Admixture (Superplasticizer):

a) Meet requirements of ASTM C494/C494M, Type F or G and containing not more 
than 0.05 percent chloride ions.

b) Type Two Acceptable Products:
(1) Equal as approved by Architect before use.  See Section 01 6200.

6) Non-Chloride, Non-Corrosive Accelerating Admixture:
a) Meet requirements of ASTM C494/C494M, Type C or E and containing not more 

than 0.05 percent chloride ions.
b) Type Two Acceptable Products:

(1) Equal as approved by Architect before use.  See Section 01 6200.
7) Corrosion Inhibiting Admixture: 

a) Liquid admixture to inhibit corrosion of steel reinforcement in concrete by 
introducing proper amount of anodic inhibitor.  Admixture shall contain thirty (30) 
percent calcium nitrite solution and shall be used where called for in specifications 
or on drawings.
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b) Type Two Acceptable Products:
(1) Eucon CIA by Euclid.
(2) DCI or DCI-S by GCP Applied Technologies.
(3) Equal as approved by Architect before use.  See Section 01 6200.

8) Alkali-Silica Reactivity Inhibiting Admixture:
a) Specially formulated lithium nitrate admixture for prevention of alkali-silica 

reactivity (ASR) in concrete. Admixture must have test data indicating 
conformance to ASTM C1293.

b) Type Two Acceptable Products:
(1) Eucon Integral ARC by Euclid.
(2) RASIR by W R Grace.
(3) Equal as approved by Architect before use.  See Section 01 6200.

9) Viscosity Modifying Admixture (VMA):
a) Liquid admixture used to optimize viscosity of Self-Consolidating Concrete (SCC). 

Subject to compliance with requirements, provide following at dosage rates per 
manufacturer’s recommendation.

b) Type Two Acceptable Products:
(1) Equal as approved by Architect before use.  See Section 01 6200.

10) Shrinkage Reducing Admixture (SRA): 
a) Liquid admixture specifically designed to reduce drying shrinkage and potential for 

cracking. 
b) Type Two Acceptable Products:

(1) Equal as approved by Architect before use.  See Section 01 6200.
11) Rapid Drying Admixture in Interior Concrete Slabs on Grade:

a) Admixture specifically designed to promote rapid drying of concrete.
b) Type Two Acceptable Products:

(1) Equal as approved by Architect before use.  See Section 01 6200.

2.2 ACCESSORIES

A. Formwork:
1. Meet requirements specified in Section 03 1113:

B. Bonding Agents:
1. Type Two Acceptable Products:

a. Acrylic Additive by Bonsal American.
b. Day Chem Ad Bond (J-40) by Dayton Superior.
c. Flex-Con by Euclid Chemical Co.
d. Larsen Weldcrete by Larsen Products Corp.
e. Everbond by L & M Construction Chemicals.
f. MasterEmaco A 660 (formally Acryl 60) by BASF.
g. U S Spec Multicoat by U S Mix Products.
h. Intralok by W R Meadows.
i. Equal as approved by Architect before use.  See Section 01 6200.

C. Expansion Joint Filler:
1. Expansion Joint Filler Material:

a. Design Criteria:
1) Resilient, flexible, non-extruding, expansion-contraction joint filler meeting requirements 

of ASTM D1751.
2) 1/2 inch (12.7 mm) thick.
3) Resilience:

a) When compressed to half of original thickness, recover to minimum of seventy (70) 
percent of original thickness.

b. Type Two Acceptable Products:
1) Fiber Expansion Joint by W R Meadows, Hampshire, IL www.wrmeadows.com.
2) Equal as approved by Architect before installation.  See Section 01 6200.

D. Finishing Material (Exposed Vertical Faces of Foundation and Retaining Walls):

http://www.wrmeadows.com/
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1. Finishing Material available in multiple concrete shades to closely match concrete surface.
2. Type Two Acceptable Products:

a. Mixture of 1 part cement (using same cement as used in concrete foundations), 1 part sand 
with 95 percent passing #50 sieve.

b. RapidSet WunderFixx by CTS Cement Manufacturing Corporation, Cypress, CA  
www.rapidset.com.

c. Equal as approved by Architect before installation.  See Section 01 6200.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Verification Of Conditions:
1. Concrete Forms:

a. Verify dimensions and spot elevations for locations of forms for concrete footings, stem 
walls, building slabs, curbs, gutters, walkways, and drainage systems are correct before 
concrete is placed.
1) Notify Architect of incorrect dimensions or spot elevations in writing.
2) Do not place concrete until corrections are made and verified.

3.2 PREPARATION

A. Concrete Mixing:
1. General:

a. All concrete shall be machine mixed.
b. Water gauge shall be provided to deliver exact predetermined amount of water for each 

batch.
c. Reliable system must be employed to insure that no less than predetermined amount of 

cement goes into each batch.
d. Re-tempering partly set concrete will not be permitted.

2. Transit Mix:
a. Transit mix concrete may be used provided it conforms to Specifications and tests herein 

described and ASTM C94/C94M.
b. Central plant producing concrete and equipment transporting it are suitable for production 

and transportation of controlled concrete and plant is currently approved by local state DOT.
c. Maximum elapsed time between time of introduction of water and placing shall be one (1) 

hour.
d. Minimum time of mixing shall be one (1) minute per cubic yard after all material, including 

water, has been placed in drum, and drum shall be reversed for an additional two (2) 
minutes.

e. Mixing water shall be added only in presence of Inspecting Engineer or inspector employed 
by Testing Agency.

f. Trucks shall not be overloaded in excess of rated capacity as recommended by 
manufacturer.

3. Cold Weather Concreting Procedures:
a. General Requirements:

1) Materials and equipment required for heating and protection of concrete shall be 
approved and available at Project site before beginning cold weather concreting.

2) Forms, reinforcement, metallic embedments, and fillers shall be free from snow, ice, 
and frost.  Surfaces that will be in contact with newly placed concrete, including sub-
grade materials, shall be 35 deg F (2 deg C) minimum at time of concrete placement.

3) Thaw sub-grade 6 inches (150 mm) deep minimum before beginning concrete 
placement.  If necessary, re-compact thawed material.

4) Use no frozen materials or materials containing ice.
5) See ACI 306.1 ‘Standard Specification for Cold Weather Concreting’ for additional 

requirements.

http://www.rapidset.com/
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4. Hot Weather Concreting Procedures:
a. General:

1) Maximum concrete temperature allowed is 90 deg F (32 deg C) in hot weather.
2) Cool aggregate and subgrades by sprinkling.
3) Avoid cement over 140 deg F (60 deg C).
4) Use cold mixing water or ice.
5) Use fog spray or evaporation retardant to lessen rapid evaporation from concrete 

surface.
6) See ACI 305.1 ‘Specification for Hot Weather Concreting’ for additional requirements.

B. Surface Preparation:
1. Earthwork Preparation:

a. Aggregate base and subgrade:
1) Prepare aggregate base as specified in Section 31 1123.
2) Prepare natural soil subgrade as specified in Section 31 2213.
3) Prepare fill subgrade as specified in Section 31 2323.

2. Inserts, bolts, boxes, templates, pipes, conduits, and other accessories required by Divisions 22, 
23, and 26 shall be installed and inspected before placing concrete.

3. Install inserts, bolts, boxes, templates, pipes, conduits, and other accessories furnished under 
other Sections to be installed as part of work of this Section:
a. Tie anchor bolts for hold-down anchors and columns securely to reinforcing steel.

C. Removal:
1. Remove water and debris from space to be placed:

3.3 INSTALLATION

A. Placing Concrete:
1. General:

a. Place as soon after mixing as possible.
b. Deposit as nearly as possible in final position.
c. No concrete shall be deposited in water.
d. Placing of concrete shall be continuous until panel or section is complete.
e. Compact concrete in forms by vibrating and other means where required.

1) Thoroughly consolidate concrete around reinforcing bars (Consolidation not required in 
concrete around reinforcing bars with Mix Type G).

2) Use and type of vibrators shall conform to ACI 309.
f. Form vertical surfaces full depth.  Do not allow concrete to flow out from under forms in any 

degree into landscaped areas.
g. Consolidate concrete thoroughly.
h. Do not embed aluminum in concrete.
i. Do not use contaminated, deteriorated, or re-tempered concrete.
j. Avoid accumulation of hardened concrete.
k. Dusting with cement not permitted.

2. Footings:
a. Bear 30 inches (300 mm) minimum into undisturbed earth or on mechanically compacted 

engineered fill.  Step footings at ratio of 1-1/2 horizontal to One vertical unless detailed 
otherwise.  Exterior wall footing shall bear 30 inches minimum below finish grades.

b. Level top of finish footing and leave rough.
c. Where joints are required, bulkhead, key horizontally, and dowel with two No. 5 reinforcing 

bars, 48 inches (1 200 mm) long.
3. Foundation Walls:  Leave steel projecting where required for floor tie.
4. Exterior Slabs:

a. For continuous placing and where shown on Drawings, saw cut one inch (25 mm) deep 
control joints before shrinkage occurs (2 inches at 6 inch slabs) (50 mm at 150 mm slabs).

5. Miscellaneous Concrete Elements:
a. Equipment Bases:  Coordinate with appropriate Sections for locations and dimensions.
b. Mow Strips, and Aprons:
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1) Install bond breaker consisting of three (3) layers of 30 lb (13.6 kg) roofing felt between 
pole base and adjoining sidewalk, mow strip and building foundations, and aprons and 
building foundations.

c. Mow Strips and Aprons:
1) Aggregate base not necessary under mow strips and aprons.
2) Form and cast mow strips in place.
3) Set top of mow strip above finish grade as follows:

a) Sodded Areas:  2 inches (50 mm) below.
b) Seeded Areas:  One inch (25 mm) below.
c) Ground Cover Areas:  2 inches (50 mm) below.
d) Trees and Shrub Areas (not individual trees):  4 inches (100 mm) below.

4) Compact topsoil underneath mow strips and aprons to density of undisturbed earth.
d. Sidewalks, Exterior Stairs, And Landings:

1) Slope with cross slope of 1/8 to 1/4 inch per ft (3 to 6 mm per 300 mm) (one to two 
percent) in direction of intended drainage.

2) Slope away from building 1/8 to 1/4 inch per ft (3 to 6 mm per 300 mm) (one to two 
percent) minimum.

3) Concrete walks shall be screeded to bring surface to grades and lines as indicated.  
Surface shall be floated with wood float with no coarse aggregate showing and then 
given broom finish before concrete sets.

6. Joints:
a. Control Joints (Contraction Joints):

1) Form control joints with early-entry, dry-cut saws as soon as final trowel operations are 
complete and joints can be cut without raveling.

2) Depth of control joints shall be approximately one quarter of concrete slab thickness, 
but not less than one inch (25 mm).

3) Control joints to be hand tooled in sidewalks, curbs and gutters, mow strips, and 
aprons.

4) Table One:

Concrete Control Joint On-Center Spacing (+/-)
Sidewalks 4 feet to 6 feet 1.2 meters to 1.8 meters 
Mow Strips 3 feet to 5 feet 0.90 meters to 1.50 meters
Flat Drainage Structures 10 feet 3 meters

b. Expansion Joints:
1) Expansion joints in Concrete Paving are specified in Section 32 1313.
2) Install so top of expansion joint material is 1/4 inch (6 mm) below finished surface of 

concrete.
3) No expansion joint required between curbs and sidewalks parallel to curb.
4) Provide expansion joints at ends of exterior site concrete elements that are 

perpendicular to and terminate at curbs, building foundations or other concrete 
elements (i.e. sidewalks, mow strips, aprons).

5) Provide expansion joints between sidewalks that are parallel, and adjacent, to storage 
building or main building.

6) Provide expansion joints around perimeter of concrete slab on grade at mechanical 
enclosure, around perimeter of slab on grade at dumpster enclosure and at top and 
bottom of exterior stairs.

7) Table Two:

Concrete Expansion Joint (Isolation) On-Center Spacing (+/-)
Mow Strips and Aprons 20 feet to 40 feet 6 meters to 12 meters
Flat Drainage Structures 50 feet 15 meters

8) Seal expansion joints as specified in Section 07 9213 for following areas:
a) Between entryway slabs and building foundations.
b) Between sidewalks and building foundations.
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c) Within flat drainage structures and at joints between flat drainage structures and 
other concrete elements.

9) Expansion joints are not required to be sealed for following areas:
a) Within aprons and where apron abuts sidewalks.
b) Within mow strips and where mow strip abuts building foundation and sidewalks.
c) Within sidewalks.

7. Bonding Fresh And Hardened Concrete:
a. Re-tighten forms.
b. Roughen surfaces.
c. Clean off foreign matter and laitance.
d. Wet but do not saturate.
e. Slush with neat cement grout or apply bonding agent.
f. Proceed with placing new concrete.

8. Anchor Bolts:
a. Place anchor bolts not tied to reinforcing steel immediately following leveling of concrete.  

Reconsolidate concrete around bolt immediately after placing bolt.
b. Do not disturb bolts during finishing process.

B. Finishing:
1. Exterior Concrete Flatwork:

a. Sidewalks, Mow Strips, Flat Drainage Structures, Stairs, And Miscellaneous:
1) After completion of final floating, performed immediately after screeding and when 

excess moisture or surface sheen has disappeared, complete surface finishing, as 
follows:
a) Provide fine hair finish where grades are less than 6 percent 1-1/4 inch (32 mm).
b) Provide rough hair finish where grades exceed 6 percent 1-1/4 inch (32 mm).
c) Broom finish, by drawing broom across concrete surface, perpendicular to line of 

traffic.  Repeat operation if required to provide fine line texture acceptable to 
Architect.  At curb and gutter, apply broom finish longitudinal to curb and gutter 
flowline.

d) On inclined slab surfaces, provide coarse, non-slip finish by scoring surface with 
stiff-bristled broom, perpendicular to line of traffic. At curb and gutter, apply broom 
finish longitudinal to curb and gutter flowline.

e) Do not remove forms for twenty-four (24) hours after concrete has been placed.  
After form removal, clean ends of joints and point-up any minor honeycombed 
areas.  Remove and replace areas or sections with major defects, as directed by 
Architect.

f) Round edges exposed to public view to 1/2 inch (13 mm) radius, including edges 
formed by expansion joints.

g) Remove edger marks.
2. Vertical Surfaces (Exposed To View Vertical Surfaces, Exposed Foundation Walls, Concrete 

Piers, and etc.):
a. General:

1) Finishing Material to fill and smooth interior and exterior concrete surface defects such 
as spalls, gouges, cracks, dents, chips, bug holes, stone pockets, honeycombs, voids 
and other defective areas.

2) Chamfer lines shall be finished.
b. Surface Preparation:

1) Formwork shall be stripped from concrete while concrete is still 'green'.
2) Concrete surface to be finished immediately after formwork has been removed.

a) Immediately after removing forms, remove joints, marks, bellies, projections, loose 
materials and other irregularities, and cut back metal ties from surfaces to be 
exposed.

b) Repair defective areas and voids or stone pockets with Finishing Material and 
smooth to even surface matching surrounding undamaged area.

c. Smooth Rubbed Finish:
1) Thoroughly wet with water, apply Finishing Material in thin layer, rub in circular motion 

to smooth uniform finish.
2) Entire surface shall be protected from rapid drying for not less than three (3) days.
3) Surfaces shall be cleaned of drip marks and discolorations.
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4) Concrete surface shall be left with clean, neat, uniform finish, free from form markings 
and shall be uniform in color and texture.

C. Curing:
1. Membrane Concrete Curing:

a. As specified in Section 09 3923 'Membrane Concrete Curing'.
b. Follow Manufacturer’s written instructions for preparation, application rates, placement, and 

cleanup:
1) Apply as soon as troweling on interior concrete is complete.
2) Apply as soon as brooming or finishing of exterior concrete is complete.
3) Spraying application is required.
4) Do not dilute or thin product.
5) Do not apply when temperature of concrete is less than 40 deg F (4.4 deg C).
6) Apply uniformly without puddles or ponding.
7) Do not apply before bleed water has dissipated.
8) Do not apply over standing water.

D. Tolerances:
1. General:

a. Tolerances shall conform to requirements of ACI 117 or CSA A23.1/A23.2, except where 
specified differently:
1) Floor test surfaces shall be measured and reported within seventy two (72) hours after 

completion of slab concrete finishing operations and before removal of any supporting 
shores to eliminate any curling effect F-numbers.

b. Maximum Variation Tolerances:
1) Table Three:

Maximum Variation Tolerances
Thickness, standard plus 3/8 inch, minus 1/4 inch plus 9.5 mm, minus 3 mm
Thickness, footings minus 0 inch minus 0 mm
Plan, 0 - 20 feet 1/2 inch 12.7 mm
Plan, 40 feet or greater 3/4 inch 19 mm
Plan, footings plus 1/2 inch plus 12.7 mm

Eccentricity, footings 2 inch maximum standard,
1/2 inch at masonry

50 mm maximum standard,
12.7 mm at masonry

Openings, size minus 1/4 inch, plus one inch minus 6 mm, plus 25.4 mm
Openings, location plus / minus 1/2 inch at center plus / minus 12.7 mm at center
Plumb 1/2 inch maximum 12.7 mm maximum
Consecutive Steps, treads 1/4 inch 6 mm
Consecutive Steps, risers 1/8 inch 3 mm
Flight of Stairs, treads 1/4 inch in total run 6 mm in total run
Flight of Stairs, risers 1/8 inch in total height 3 mm in total height

3.4 FIELD QUALITY CONTROL

A. Field Tests And Inspections:
1. Civil and structural field tests, laboratory testing, and inspections are provided by Owner’s 

independent Testing Agency as specified in Section 01 4523 ‘Testing And Inspection Services’:
a. Quality Control is sole responsibility of Contractor:

1) Owner’s employment of an independent Testing Agency does not relieve Contractor of 
Contractor’s obligation to perform testing and inspection as part of his Quality Control:
a) Testing and inspections, if performed by Contractor, will be responsibility of 

Contractor to be performed by an independent entity.
2. Concrete:

a. Testing Agency shall provide testing and inspection for concrete as per ASTM C1077.
b. Testing and inspections, if performed, will include following:

1) Periodic inspection verifying use of required design mix.
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2) Inspection of reinforcing bars and anchor bolts before placement of concrete for proper 
installation.

3) Inspection at time fresh concrete is sampled to fabricate specimens for strength tests, 
perform slump and air content tests, and determine temperature of concrete.

4) Inspection of concrete placement for proper application techniques.
a) Steel tools are not to be used on exterior concrete.

5) Periodic inspection for maintenance of specified curing temperature and techniques:
a) Steel tools are not to be used on exterior concrete.  Bull floating and finish floating 

is to be performed with magnesium or wood floats.
6) Periodic inspect of formwork for shape, location and dimensions of concrete member 

being formed:
a) Certified Inspector shall inspect forms for general location, configuration, camber, 

shoring, sealing of form joints, correct forming material, concrete accessories, and 
form tie locations.

7) Periodic inspection of concrete finishing operations for proper finishing techniques.
8) Periodic inspection for placement of specified curing compounds.

c. Testing Agency will sample and test during placement of concrete as directed by Architect 
and may include following:
1) Sampling Fresh Concrete: ASTM C172/C172M, except modified for slump to comply 

with ASTM C94/C94M:
a) Slump:  ASTM C143/C143M, test each time set of compressive specimens are 

made.
b) Air Content:  ASTM C173/C173M, volumetric method for lightweight or normal 

weight concrete:  ASTM C231/C231M, pressure method for normal weight 
concrete each time set of compression test specimens are made.

c) Concrete Temperature:  Test each time set of compressive specimens are made.
d) Unit Weight:  ASTM C567/C567M, test each time set of compressive specimens 

are made.
2) Concrete floor flatness and floor levelness of interior slabs as per ASTM E1155.
3) Concrete moisture and alkalinity testing.  See Section 09 0503 Flooring Substrate 

Preparation.
d. Compression Test Specimen:  ASTM C31/C31M, one (1) set of four (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.

e. Compressive Strength Tests:  ASTM C39/C39M:
1) Obtain one (1) composite sample for each day’s pour of each concrete mixture 

exceeding 5 cu. yd (4 cu m), but less than 50 cu. yd (38 cu m), plus one (1) set for each 
additional 50 cu. yd (38 cu m) or fraction thereof.

2) One (1) specimen tested at seven (7) days, two (2) specimens tested at twenty-eight 
(28) days, and one (1) specimen retained in reserve for later testing if required.

3) If strength of field-cured cylinders is less than eighty-five (85) percent of companion 
laboratory-cured cylinders, evaluate current operations and provide corrective 
procedures for protecting and curing in-place concrete.

4) Strength level of concrete will be considered satisfactory if averages of sets of three (3) 
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 (3.45 MPa).

f. Samples:
1) Fresh Concrete:  ASTM C172/C172M except modified for slump to comply with ASTM 

C94/C94M.
a) Slump:  ASTM C143/C43M, test each time set of compressive specimens are 

made.
b) Air Content:  ASTM C173/C173M, volumetric method for lightweight or normal 

weight concrete:  ASTM C231/C231M, pressure method for normal weight.
c) Concrete Temperature:  Test each time set of compressive specimens are made.
d) Unit Weight:  ASTM C567/C567M, test each time set of compressive specimens 

are made.

B. Non-Conforming Work:  Non-conforming work as covered in the General Conditions applies, but is not 
limited to the following:
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1. Correct any work found defective or not complying with contract document requirements at no 
additional cost to the Owner.

3.5 CLEANING

A. General:
1. Curing:

a. Clean tools, equipment as directed by Manufacturer's instructions.

3.6 PROTECTION

A. Concrete:
1. Protect concrete that has not received its initial set from precipitation to avoid excess water in mix 

and unsatisfactory surface finish.
2. Do not allow materials resulting from construction activities, which will affect concrete or 

application of finish floor systems adversely, to come in contact with interior concrete slabs.
3. Protect interior concrete floors from stains, paint, mortar and other construction activities.

B. Curing:
1. Restrict foot or vehicle traffic as curing membrane dries as recommended be Manufacturer.

END  OF  SECTION
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B L A N K   P A G E
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SECTION  03 3923

MEMBRANE  CONCRETE  CURING

PART 1 - GENERAL

1.1 SUMMARY

A. Products Furnished But Not Installed Under This Section:
1. Quality of membrane concrete curing as described in Contract Documents.

B. Related Requirements:
1. Section 03 3111:  'Cast-In-Place Structural Concrete' for application of membrane concrete 

curing.

C. Definitions:
1. Curing:  Process by which hydraulic-cement concrete matures and develops hardened properties, 

over time, as result of continued hydration of cement in presence of sufficient water and heat.   
Also used to describe action taken to maintain moisture and temperature conditions in freshly 
placed concrete.

D. Reference Standards:
1. American Association of State and Highway Transportation Officials:

a. AASHTO M 148-05, ‘Standard Specification for Liquid Membrane-Forming Compounds for 
Curing’.

2. ASTM International:
a. ASTM C309-11, 'Standard Specification for Liquid Membrane-Forming Compounds for 

Curing Concrete'.

1.2 SUBMITTALS

A. Action Submittals:
1. Product Data:

a. Manufacturer's product data.
b. Material Safety Data Sheets (MSDS.

B. Informational Submittals:
1. Manufacturer Instructions:

a. Printed installation instructions.

1.3 QUALITY ASSURANCE

A. Regulatory Agency Sustainability Approvals:
1. Comply with applicable VOC standards and other local requirements.

1.4 DELIVERY, STORAGE, AND HANDLING

A. Delivery And Acceptance Requirements:
1. Materials shall be delivered in original, unopened packages with labels intact.

B. Storage And Handling Requirements:
1. Follow Manufacturer’s written instructions for handling and storage of product:
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a. Store in unopened containers in clean, dry area between 35 deg F (2 deg C) and 110 deg F 
(43 deg C) (Keep from freezing) or as directed by Manufacturer's instruction.

2. Shelf Life:  Do not use curing compound that is over one (1) year from manufacturer date.

1.5 FIELD CONDITIONS

A. Ambient Conditions:
1. Do not apply curing compound when temperature of concrete is less than 40 deg F (4.4 deg C).

PART 2 - PRODUCTS

2.1 MATERIALS

A. Membrane Concrete Curing:
1. Description:

a. Clear water-based, ready-to use, dissipating membrane curing agent that cures freshly 
placed concrete, forming effective barrier against moisture loss from concrete surface.

2. Design Criteria:
a. VOC-compliant compound.
b. Meet requirements of ASTM C309 and AASHTO M 148, Type 1 or 1-D, Class B.
c. Interior concrete:  containing no mineral spirits, naptha, or other components detrimental to 

finish flooring installation.
d. Maintain ninety-five (95) percent of mix water present in concrete mass after application.
e. Gradually dissipate after twenty-eight (28) days without leaving stain or discoloring concrete 

surface.
3. Horizontal and Vertical Cast-In-Place Structural Concrete:

a. Type One Acceptable Products.
1) Exterior and Interior Concrete:

a) Clear Cure J7WB by Dayton Superior Corporation, Miamisburg. OH  
www.daytonsuperior.com.

b) Clear Water Resin by Right Point, Dekalb, IL  www.rightpointe.com.
c) L&M Cure R by L&M Construction Chemicals, Inc. Omaha, NE  www.Imcc.com.
d) VOCOMP 20 (exterior concrete only, do not use when a concrete sealer will be 

applied in areas of freeze/thaw and deicer salts) by W.R. Meadows, Inc. 
Hampshire, IL  www.wrmeadows.com.

e) 1100-Clear by W. R. Meadows, Inc. Hampshire, IL  www.wrmeadows.com.
b. Equal product meeting design criteria requirements as approved by Architect/Owner’s 

Representative before BID.  See Section 01 6200.

PART 3 - EXECUTION:  Not Used

END  OF  SECTION

http://www.daytonsuperior.com/
http://www.rightpointe.com/
http://www.imcc.com/
http://www.wrmeadows.com/
http://www.wrmeadows.com/
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SECTION  03 6213

NON-METALLIC  NON-SHRINK  GROUTING

PART 1 - GENERAL

1.1 SUMMARY

A. Includes But Not Limited To:
1. Furnish and install structural grout as described in Contract Documents.

a. For securing anchor bolts and hardware in concrete.
b. For securing anchor bolts and hardware in masonry.

B. Related Requirements:
1. Section 04 0516:  'Masonry Grouting'.

1.2 REFERENCES

A. Association Publications:
1. American Concrete Institute:

a. ACI 305R-10, ‘Guide to Hot Weather Concreting’.
b. ACI 306R-10, 'Guide to Cold Weather Concreting’.
c. ACI 351.1R-12, ‘Grouting Between Foundations and Bases for Support of Equipment and 

Machinery’.

B. Reference Standards:
1. ASTM International:

a. ASTM C1107/C1107M-14a, 'Standard Specification for Packaged Dry, Hydraulic-Cement 
Grout (Non-shrink).'

2. United States Army Corps of Engineers (USACE):
a. CRD C-621-93, ‘Handbook for Concrete and Cement Standard Specification for Packaged, 

Dry, Hydraulic-Cement Grout (Nonshrink’.

1.3 SUBMITTALS

A. Action Submittals
1. Product Data:

a. Manufacturer's data sheets on each product to be used, including:
1) Preparation instructions and recommendations.
2) Storage and handling requirements and recommendations.
3) Manufacturer's printed installation instructions for each product.

1.4 DELIVERY, STORAGE AND HANDLING

A. Delivery And Acceptance Requirements:
1. Materials shall be delivered in original, unopened packages with labels intact clearly identifying 

product name and manufacturer until time of use.

B. Storage And Handling Requirements:
1. Follow Manufacturer’s recommendations including but not limited to following:

a. Store in clean, dry location.
b. Keep containers sealed until ready for use.
c. Store materials at room temperature before use.
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2. Protect materials during handling and placement to prevent damage or contamination.
a. Protect materials from freezing or overheating.

3. Shelf Life:  One (1) year minimum in original, unopened containers.

1.5 FIELD CONDITIONS

A. Ambient Conditions:
1. General:

a. Do not place grout over frozen concrete.
2. Maintain environmental conditions and protect Work during and after installation to comply with 

referenced standards and Manufacturer’s printed recommendations:
a. Do not install products under environmental conditions outside Manufacturer’s 

recommendations.
3. Follow ACI requirements for cold and hot weather concreting or Manufacturer’s written 

instructions, whichever is more stringent:
a. Cold Weather Limitations:

1) Follow requirements of ACI 306R for cold weather concreting.
b. Hot Weather Limitations:

1) Follow requirements of ACI 305R for hot weather concreting.
c. ACI 305R-10, ‘Guide to Hot Weather Concreting’.
d. ACI 306R-10, 'Guide to Cold Weather Concreting’.

PART 2 - PRODUCTS

2.1 MATERIALS

A. Design Criteria:
1. Description:

a. Commercial non-shrink, non-metallic grout.
2. Meet following requirements:

a. ASTM C1107/C1107M, Type B or Type C.
b. Corps and Engineers CRD C-621.
c. Compressive strength of 6000 psi (41 MPa) minimum.

B. Type Two Acceptable Products:
1. Masterflow 928 by BASF Systems, Shakopee, MN or BASF Canada, Mississauga, ON  

www.buildingsystems.basf.com.
2. ProSpec F77 by Bonsal American, Inc., Charlotte, NC  www.bonsal.com.
3. Advantage 1107 Grout by Dayton Superior Corporation, Oregon, IL  

www.daytonsuperiorchemical.com.
4. NS Grout by Euclid Chemical Company, Cleveland, OH  www.euclidchemical.com.
5. Five Star Grout by Five Star Products Inc, Fairfield, CT  www.fivestarproducts.com.
6. Duragrout by L&M Construction Chemicals Inc., Omaha, NE  www.lmcc.com.
7. Planigrout 712 by MAPEI Corporation, Deerfield Beach, FL www.mapei.US or Mapei Inc., Laval, 

QC  www.mapei.com/CA.
8. SikaGrout 212 by Sika Corporation, Lyndhurst, NJ  www.usa.sika.com or Sika Canada, Inc. 

Pointe-Claire, QC  www.can.sika.com.
9. MP Grout by US Mix Products Company, Denver, CO  www.usspec.com.
10. Sealtight CG-86 Grout by W R Meadows, Hampshire, IL  www.meadows.com.
11. Equal as approved by Architect before installation.  See Section 01 6200.

http://www.buildingsystems.basf.com/
http://www.bonsal.com/
http://www.daytonsuperiorchemical.com/
http://www.euclidchemical.com/
http://www.fivestarproducts.com/
http://www.lmcc.com/
http://www.mapei.us/
http://www.mapei.com/CA
http://www.usa.sika.com/
http://www.can.sika.com/
http://www.usspec.com/
http://www.meadows.com/
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PART 3 - EXECUTION

3.1 EXAMINATION

A. Verification Of Conditions:
1. Examine substrate and verify substrate is suitable for installation.
2. Notify Architect of unsuitable conditions in writing.

a. Do not install board over unsuitable conditions.
b. Commencement of Work by installer is considered acceptance of substrate.

3.2 PREPARATION

A. Surface Preparation:
1. Prepare concrete surfaces in accordance with Manufacturer’s written instructions:
2. Remove all loose materials.
3. Clean surface of any substance that could interfere with bond on material including dirt, paint, tar, 

asphalt, wax, oil, grease, latex compounds, form release agents, laitance, loose toppings, foreign 
substances and any other residues.

4. Saturate area to be grouted with water in accordance with Manufacturer’s written instructions.

3.3 APPLICATION

A. General:
1. Follow Manufacturer’s recommended thickness.

B. Mixing:
1. Mix grout in accordance with Manufacturer’s written instructions.
2. Add mix water in amount in accordance with Manufacturer’s written instructions to provide 

required placing consistency.
3. Do not add water in amount that will cause bleeding or segregation of mixed grout.
4. Do not add any sand, cement, admixtures, or fluidifiers to grout.

C. Placement:
1. Place grout in accordance with Manufacturer’s written instruction including but not limited to the 

following:
a. Proper curing is required.
b. Use cold weather or hot weather grouting procedures in accordance with Manufacturer’s 

written instructions, as temperature dictates:
1) Do not use at temperatures that may cause premature freezing.
2) Do not allow to freeze until 4000 psi (27.6 MPa) is attained.

c. Employ cold weather or hot weather grouting practices as temperatures dictates.
2. Completely eliminate air pockets and provide full contact between grout and item being grouted.  

Do not exceed Manufacturer’s recommended thickness.

D. Curing:
1. Cure grout in accordance with Manufacturer’s written instructions or ACI curing practices.
2. Wet cure grout until forms are removed.
3. Seal grout surfaces after forms are removed as recommended by Manufacturer.

E. Keep grout surfaces wet after curing compound has dried for as long as recommended by 
Manufacture.

3.4 FIELD QUALITY CONTROL

A. Field Inspections:
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1. Verify product has been installed as per Contract Documents and Manufacturer’s written 
instructions.

B. Non-Conforming Work:  Non-conforming work as covered in the General Conditions applies, but is not 
limited to the following:
1. Correct any work found defective or not complying with Contract Document requirements at no 

additional cost to the Owner.

3.5 CLEANING

A. Use clean water.

B. Clean tools and equipment with water before material hardens.

3.6 PROTECTION

A. Follow Manufacturer’s recommendation for protection when applying material.

B. Protect placed grout from freezing until minimum strength of 4000 psi (27.58 MPa) is reached.

C. Protect placed grout from damage during construction.

END  OF  SECTION
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SECTION  04 0501

COMMON  MASONRY  REQUIREMENTS

PART 1 - GENERAL

1.1 SUMMARY

A. Includes But Not Limited To:
1. Common requirements and procedures for Masonry including:

a. References.
b. Definitions.
c. Pre-Installation Conferences held jointly with masonry sections.
d. Joint backing for masonry control joints and masonry expansion joints.

B. Related Requirements:
1. Section 07 9213:  ‘Elastomeric Joint Sealants’ used with masonry joints.
2. Sections Under 04 0000 Heading:  'Masonry':

a. Pre-installation conference held jointly with other masonry related sections including:
1) Section 04 0513:  'Cement and Lime Masonry Mortaring'.
2) Section 04 0516:  ‘Masonry Grouting'.
3) Section 04 0519:  ‘Masonry Anchors And Inserts'.
4) Section 04 2114:  'Brick Veneer Unit Masonry'.
5) Section 04 2724:  'Cavity Wall Unit Masonry:  Enclosure Walls'.

1.2 REFERENCES

A. Association Publications:
1. The Brick Industry Association, Reston VA:  'Technical Notes on Brick Construction’ (July 2012), 

www.gobrick.com.

B. Definitions:
1. Brick:

a. Cavity Wall Masonry:  Wall consisting of two wythes of masonry in which space between 
wythes is not grouted.

b. Hollow Brick:  Masonry unit of clay or shale whose net cross-sectional area in any plane 
parallel to bearing surface is not less than 60 percent of its gross cross-sectional area 
measured in same plane (See ASTM C652).

c. Solid Brick:  Solid masonry unit of clay or shale, usually formed into rectangular prism while 
plastic and burned or fired in a kiln.  Solid brick can have core holes whose area is no more 
than twenty-five 25 percent of total bed surface of the brick.

d. Running Bond:  Same as common bond, with continuous horizontal joints, but vertical joints 
are offset or in line.  Bricks of each course are offset from the previous instead of being right 
on top of each other.  If running bond is being used with modular brick, end of brick will be at 
mid-point of brick on course below.  Running bond only requires minimal cutting at each end 
and will easily follow a gentle curve.  Running bond method, most used.

e. Unit Masonry:  as referred to in this specification is defined as Brick Veneer, Hollow Brick, 
Architectural Concrete, Composite, and Cavity Wall.

f. Warpage:  Distortion of surfaces or edges of an individual brick from a plane surface or from 
straight line.

g. Wythe:  Continuous vertical section of masonry one (1) unit in thickness.
2. Brick Classifications:

a. Brick Color:
1) No color-related tolerances in ASTM standards for brick.  Standards are dictated by 

sample panel, mockups, or project specification.

http://www.gobrick.com/
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b. Brick Grade (durability and exposure):
1) Brick is subjected to environmental and service conditions that vary.  Brick is specified 

for its specific durability based on severity of weather and exposure and physical 
properties.  Brick grades classifications are based on Weathering Index:
a) Grade SW:  Severe weathering (stronger and more durable, and require less 

maintenance.
b) Grade MW:  Moderate weathering (less durable).
c) Grade NW:  Negligible or no weathering (least durable and should only be used for 

interior work).
c. Brick Types:

1) Type FBX:
a) Brick for general use in masonry where higher degree of precision and lower 

permissible variation in size than permitted for Type FBS.
b) Maintains strict requirements on absorption, waste, chipping, cracks, dimensions 

and distortion (warpage).
c) Allows very narrow color range, minimal size variations, and uniform in 

appearance.
2) Type FBS:

a) Brick for general use in masonry:
b) Wider range of color and size variations, but lack of production controls results in 

many odd color lots.
3) Type FBA:

a) Brick for general use in masonry selected to produce characteristic architectural 
effects resulting from non-uniformity in size and texture of individual units:

b) Used for aesthetic qualities.
c) Has no limits for size and color variations.

3. Cold Weather:  as referred to in this Section, is four (4) hours with ambient temperature below 40 
deg F (4.4 deg C) in twenty-four (24) hour period.

4. Efflorescence:  Deposit or encrustation of soluble salts, generally white and most commonly 
consisting of calcium sulfate that may form on surface of stone, brick, concrete, or mortar when 
moisture moves through and evaporates on masonry. Often caused by free alkalies leached from 
mortar, grout, adjacent concrete, or in clays.  Test for efflorescence is described in ASTM C67 
and CAN/CSA A82.

5. Flashing:
a. Cavity Wall Flashing:  Same as flexible flashing.
b. Flashing:  Thin impervious material placed in mortar joints and through air spaces in 

masonry to prevent water penetration and/or provide water drainage.
c. Flexible Flashing:  Water-proof material typically used in cavity wall construction to contain 

and assist in proper water drainage that may penetrate wall system veneer.  Other materials 
may be required to constitute the system.

d. Foundation Flashing:  Same as flexible flashing.
e. Head And Sill Flashing:  Same as flexible flashing.
f. Through-Wall Flashing:  Generally considered same as flexible flashing.

6. Hot Weather:   as referred to in this Section, is ambient air temperature above 100 deg F (38 deg 
C) or ambient air temperature above 90 deg F (32 deg C) with wind velocity 8 mph (13 kph) or 
greater.

7. Masonry Joints:
a. Masonry Control Joint:  Determines location of movement in concrete masonry walls that is 

due to volume changes resulting from shrinkage.  Vertical control joint is vertical gap through 
concrete masonry wythe and filled with inelastic materials.  Joint backing with sealant is 
used on exterior side of control joint to prevent water and air penetration.  Concrete masonry 
generally shrinks over time.

b. Masonry Expansion Joint.  Expansion joint separates brick masonry walls into segments to 
prevent cracking caused by changes in temperature, moisture expansion, elastic 
deformation, settlement and creep.  Joints are formed by leaving continuous unobstructed 
opening through brick wythe that may be filled with highly compressible material.  Joint 
backing with sealant is used on exterior side of expansion joint to prevent water and air 
penetration.  Brick masonry generally expands over time.

8. Vents:
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a. Weep Hole:  Opening placed in mortar joints of facing material at level of flashing, to permit 
escape of moisture.

b. Weep Vent:  Inserts placed in Weep Hole to screen insects from entering but allowing 
escape of moisture.

c. Vents (Open Head Joints):  Placed at top of drainage air space to help reduce moisture 
buildup in air space by promoting ventilation.  Weep vents may be placed vents to screen 
insects from entering but allowing movement of air through weep holes.

C. Reference Standards:
1. ASTM International:

a. ASTM D2000-12, ‘Standard Classification for Rubber Products in Automotive Applications’.
b. ASTM D2240-15, ‘Standard Test Method for Rubber Property-Durometer Hardness’.
c. ASTM D2287-12, ‘Standard Specification for Nonrigid Vinyl Chloride Polymer and 

Copolymer Molding and Extrusion Compounds’.
2. Masonry Standards Joint Committee (MSJC) - The Masonry Society (TMS) / American Concrete 

Institute (ACI) / American Society of Civil Engineers (SEI/ASCE):
a. Building Code Requirements and Specification for Masonry Structures:

1) TMS 402-13/ACI 530-13/ASCE 5-13 ‘Building Code Requirements for Masonry 
Structures’.

2) TMS 602-13/ACI 530.1-13/ASCE 6-13, ‘Specification for Masonry Structures’.

1.3 ADMINISTRATIVE REQUIREMENTS

A. Coordination:
1. Coordinate work with other trades with items to be built into masonry such as electrical switches 

and plumbing faucets.

B. Pre-Installation Conference:
1. Participate in MANDATORY pre-installation conference as specified in Section 01 3100 held 

jointly with other Division 04 'Masonry' specifications in this Project that require pre-installation 
conferences:
a. Conduct conference at Project site.
b. Schedule pre-installation conference during construction of mockup panel.

2. In addition to agenda items specified in Section 01 3100, review following:
a. Review storage and handling requirements.
b. Review cold and hot weather procedure requirements.

C. Scheduling:
1. Brick Unit Veneer Masonry:

a. Structural Mortar:
1) Notify Testing Agency and Architect twenty-four (24) hours minimum before placing 

masonry units, reinforcing, mortar and/or grout.

1.4 SUBMITTALS

A. Action Submittals:
1. Product Data:  As specified in each masonry section.
2. Samples: As specified in each masonry section.

1.5 QUALITY ASSURANCE

A. Testing And Inspection:
1. Owner is responsible for Quality Assurance.  Quality assurance performed by Owner will be used 

to validate Quality Control performed by Contractor.
2. Owner will provide Testing and Inspection for structural masonry (prisms, units, mortar, and 

grout):
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a. Owner will employ testing agencies to perform testing and inspection for structural masonry 
as specified in Field Quality Control in Part 3 of this specification:
1) Owner’s employment of an independent Testing Agency does not relieve Contractor of 

Contractor’s obligation to perform the Work in strict accordance with requirements of 
Contract Documents and perform contractor testing and inspection.

2) See Section 01 1200:  ‘Multiple Contract Summary’.

B. Scheduling:
1. Notify Testing Agency and Architect twenty-four (24) hours minimum before placing mortar.
2. Notify Testing Agency and Architect twenty-four (24) hours minimum before placing grout.

C. Mockups:
1. Masonry Sample Panel:

a. Sample panel 4 feet (1.20 m) long by 3 feet (900 mm) high of proposed color range, texture, 
bond, mortar, and workmanship.  Include mock-up framing and sheathing to show wall 
construction to be used on Project, including:
1) Anchor and tie systems.
2) Any specialty details, such as reveals, soldier courses, window details.
3) Expansion joints if required on Project.
4) Flexible flashing and required components at foundation.
5) Seismic reinforcing.

b. Sample panel(s) shall be constructed using ‘production run’ material to be used on Project 
unless otherwise approved in writing by Architect and/or Owner.

c. Sample panel(s) to be used as standard of comparison for masonry work built of same 
material.

d. Sample panel(s) shall remain at jobsite until all masonry is completed.
e. Do not start work until Architect has accepted sample panel(s).
f. At Architect's direction, demolish mock-ups and remove debris.

1.6 DELIVERY, HANDLING, AND STORAGE

A. Delivery And Acceptance Requirements:
1. Check, carefully unload, and deliver material to site in such manner as to avoid soiling, damaging, 

or chipping.
2. Do not use damaged masonry units, damaged components of structure, or damaged packaged 

materials.
3. Masonry Accessories:  Materials shall be delivered in original, unopened packages with labels 

intact.

B. Storage And Handling Requirements:
1. Aggregate:

a. Store different aggregates separately.
b. Store on high ground, or ideally, off ground to prevent contamination from dirt, organic 

materials and ground water, any of which may contribute to efflorescence and may be 
deleterious to mortar performance.

c. Store under protective cover to avoid saturation and freezing in cold weather.
2. Cementitious material:

a. Store in such manner as to prevent deterioration or intrusion of foreign material or moisture.
b. Do not use cementitious materials that have become contaminated.
c. Protect from precipitation and groundwater.

1) Store materials on elevated platforms, under cover, and in dry location.
2) Do not use cementitious materials that have become damp or has become unsuitable 

for good construction.
3. Masonry accessories:

a. Store masonry accessories clear of ground, including metal items, to prevent corrosion and 
contamination by dirt and ground water which may contain soluble salts and other matter 
which may contribute to efflorescence and staining.



Project No. 505-0871-18010101       January 2018                Hobble Creek 1, 2, 3 - Chapel HVAC Upgrade

Common Masonry Requirements - 5 - 04 0501

b. Plastic and asphalt coated flashing material should not be stored in areas exposed to 
sunlight.  During installation, flashing must be pliable so that no cracks occur at corners or 
bends.

c. Protect from damage until installation.
4. Masonry units:

a. Store materials protected from exposure to harmful weather conditions as directed by 
manufacturer.

b. Store material on planks clear of ground which may contain soluble salts and protect from 
damage, dirt, or disfigurement.

c. If units are not stored in an enclosed location, cover tops and sides of stacks with waterproof 
membrane, securely tied.  If units become wet, do not install until they are dry.

5. Masonry Reinforcement:
a. Protect reinforcement, ties, and metal accessories from permanent distortions, elements and 

store off ground.

1.7 FIELD CONDITIONS

A. Ambient Conditions:
1. Mortar:

a. Ideal mortar temperature is 70 deg F ± 10 deg F (21 deg C ± 6 deg C).  Mixing temperature 
should be maintained within 10 deg F (6 deg C).

2. Cold Weather Requirements.  Implement approved cold weather procedures and comply with 
requirements contained in TMS 602/ACI 530.1/ASCE 6 including but not limited to following:
a. Preparation requirements (prior to conducting masonry work):

1) Do not lay masonry units having either temperature below 20 deg F (minus 7 deg C) or 
containing frozen moisture, visible ice, or snow on their surface.

2) Do not use frozen materials or materials mixed or coated with ice or frost.  Keep 
materials free of ice and snow.  Do not lay masonry on frozen material.  Remove and 
replace unit masonry damaged by frost or by freezing conditions.

3) Remove visible ice and snow from top surface of existing foundations and masonry to 
receive new construction.  Heat these surfaces above freezing, using methods that do 
not result in damage.

4) Preparation of mortar.
b. Construction requirements (work in progress and based on ambient air temperature):

1) Do not heat water or aggregates used in mortar or grout above 140 deg F (60 deg C).  
Comply with cold weather requirements for ambient air temperatures prior to conducting 
masonry work in accordance with TMS 402/ACI 530/ASCE 5-11 and TMS 602/ACI 
530.1/ASCE 6.

3. Hot Weather Requirements.  Implement approved hot weather procedures and comply with 
requirements contained in TMS 602/ACI 530.1/ASCE 6 including but limited to following:
a. Preparation (prior to conducting masonry work).  Comply hot weather procedures when:

1) Ambient air temperature exceeds 100 deg F (37.8 deg C), or exceeds 90 deg F (32.2 
deg C) with wind velocity greater than 8 mph (12.9 kph).

2) Ambient temperature exceeds 115 deg F (46.1 deg C), or exceeds 105 deg F (40.6 deg 
C) with wind velocity greater than 8 mph (12.9 kph).

b. Construction requirements (work in progress).  Comply hot weather procedures when prior 
to conducting masonry work in accordance with TMS 402/ACI 530/ASCE 5-11 and TMS 
602/ACI 530.1/ASCE 6.

PART 2 - PRODUCTS

2.1 MATERIALS

A. Masonry Control Joints (if shown on Contract Drawings):
1. Description:

a. Extruded rubber or PVC.
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b. Joint backing (backer rod).
c. Elastomeric joint sealant.

2. Design Criteria:
a. Extruded Rubber:

1) Meet requirements of ASTM D2000 2AA-805.
b. PVC:

1) Meet requirements of ASTM D2287 (Type PVC 654-4) with durometer hardness of 85 
(+ or -5) when tested in accordance with ASTM D2240.

c. Type One Acceptable Products:
1) RS standard rubber control joint by Hohmann & Barnard.
2) VS standard PVC control joint by Hohmann & Barnard.
3) Equals as approved by Architect.

B. Masonry Expansion Joints:
1. Description:

a. Closed Cell Neoprene Sponge without tear strip placed horizontally beneath relieving angle, 
or in vertical expansion joint to act as control joint.

b. Joint backing (backer rod).
c. Elastomeric joint sealant.

2. Design Criteria:
a. Extruded Rubber:

1) Meet requirements of ASTM D1056 Grade 2A1.
b. Type One Acceptable Products:

1) NS neoprene sponge by Hohmann & Barnard.
2) Equals as approved by Architect.

END  OF  SECTION
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SECTION  04 0513

CEMENT  AND  LIME  MASONRY  MORTARING

PART 1 - GENERAL

1.1 SUMMARY

A. Includes But Not Limited To:
1. Quality of masonry mortar used on Project.

B. Related Requirements:
1. Section 04 0501:  ‘Common Masonry Requirements’.
2. Sections Under 04 2000 Heading:  Furnish and install mortar.

1.2 REFERENCES

A. Definitions:
1. See Section 04 0501: ‘Common Masonry Requirements’ for common masonry definitions.

B. Reference Standards:
1. ASTM International:

a. ASTM C144-11, 'Standard Specification for Aggregate for Masonry Mortar'.
b. ASTM C150/C150M-16, 'Standard Specification for Portland Cement'.
c. ASTM C207-06(2011), 'Standard Specification for Hydrated Lime for Masonry Purposes'.
d. ASTM C270-14a, ‘Standard Specification for Mortar for Unit Masonry’.

1.3 ADMINISTRATIVE REQUIREMENTS

A. Pre-Installation Conference:
1. Participate in MANDATORY pre-installation conference as specified in Section 01 3100 held 

jointly with other Division 04 'Masonry' specifications in this Project that require pre-installation 
conference as specified in Section 04 0501: ‘Common Masonry Requirements’.

1.4 SUBMITTALS

A. Informational Submittals:
1. Source Quality Control Submittals:

a. If pre-mixed wet mortar or pre-blended dry mortar mix are to be used, provide certification 
from Manufacturer or Supplier verifying that mixes meet specification requirements.

b. If site mixed / blended mortar is to be used, provide written description of proposed method 
of measuring and mixing of materials.

1.5 QUALITY ASSURANCE

A. Testing And Inspection:
1. As specified in Section 04 0501: ‘Common Masonry Requirements’.

1.6 DELIVERY, HANDLING, AND STORAGE

A. Delivery And Acceptance Requirements:
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1. As specified in Section 04 0501: ‘Common Masonry Requirements’.

B. Storage And Handling Requirements:
1. Cementitious material:

a. As specified in Section 04 0501: ‘Common Masonry Requirements’.

PART 2 - PRODUCTS

2.1 SYSTEM

A. Design Criteria:
1. Mixing:

a. Meet either proportion or property specifications of ASTM C270 for masonry mortar as per 
Table 3 ‘Proportion Specifications’ and Table 4 ‘Physical Requirements for Masonry Cement 
Mortars’.

b. Conform with requirements of ASTM C780 and ASTM C1586.
c. Machine mixing should be used whenever possible.

2. Mortar Minimum Compressive Strength at twenty-eight (28) days:
a. Type N:  750 psi (5 171 kPa).

1) Brick Veneer Unit Masonry.
2) Cavity Wall Unit Masonry:  Enclosure Walls.

B. Materials:
1. Portland Cement:

a. Meet requirements of ASTM C150/C150M and ASTM C270.
2. Hydrated Lime:

a. Meet requirements of ASTM C207 for hydrated lime.
3. Aggregate:

a. Meet requirements of ASTM C144 and ASTM C270.

4. Water:
a. Clean and free of acids, alkalis, and organic materials.

5. Admixtures:
a. Use no admixtures, except for color pigments specified below, without Architect's written 

permission.  Use of any admixture to meet cold weather requirements and admixtures that 
increase air entrainment are expressly forbidden under all circumstances.

6. Mortar Color Pigment:
a. High purity, chemically inert, unfading, alkali-fast mineral oxides, finely ground and especially 

prepared for mortar.
b. Color Standard:  As selected by Architect to match existing mortar.
c. Type One Acceptable Products:

1) True Tone Mortar Colors by Davis Colors, Los Angeles, CA  www.daviscolors.com.
2) SGS Mortar Colors by Solomon Colors, Springfield, IL  www.solomoncolors.com.
3) Equal as approved by Architect before bidding.  See Section 01 6200.

C. Mixes:
1. General:

a. Heat water and sand to 140 deg F (60 deg C) maximum if temperature is below 40 deg F 
(4.4 deg C).

2. Unit Masonry for mortar as specified in each Masonry specification section:
a. Proportions of ingredients in compliance with proportion specification of ASTM 270 using 

Portland cement.

http://www.daviscolors.com/
http://www.solomoncolors.com/
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PART 3 - EXECUTION

3.1 FIELD QUALITY CONTROL

A. Field Tests And Inspections:
1. Field tests and inspection as specified in 04 0501: ‘Common Masonry Requirements’.
2. Sampling and testing of mortar is not required.

END  OF  SECTION
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B L A N K   P A G E
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SECTION  04 0516

MASONRY  GROUTING

PART 1 - GENERAL

1.1 SUMMARY

A. Includes But Not Limited To:
1. Quality of masonry grout used on Project.

B. Related Requirements:
1. Section 04 0501:  ‘Common Masonry Requirements’.
2. Sections under 04 2000 heading:  Furnish and install masonry grout.

1.2 REFERENCES

A. Definitions:
1. See Section 04 0501 for common masonry definitions.

B. Reference Standards:
1. ASTM International:

a. ASTM C143/C143M-15a, ‘Standard Test Method for Slump of Hydraulic-Cement Concrete’.
b. ASTM C404-11, 'Standard Specification for Aggregates for Masonry Grout'.
c. ASTM C476-16, ‘Standard Specification for Grout for Masonry’.
d. ASTM C1019-16, ‘Standard Test Method for Sampling and Testing Grout'.

1.3 ADMINISTRATIVE REQUIREMENTS

A. Pre-Installation Conference:
1. Participate in MANDATORY pre-installation conference as specified in Section 01 3100 held 

jointly with other Division 04 'Masonry' specifications in this Project that require pre-installation 
conference as specified in Section 04 0501.

1.4 SUBMITTALS

A. Informational Submittals:
1. Source Quality Control Submittals:

a. If pre-blended dry grout is to be used, provide certification from Manufacturer or Supplier 
verifying that mixes meet specification requirements.

b. If grout is to be mixed in field, provide written description of proposed procedure for 
measuring and mixing of materials.

1.5 DELIVERY, HANDLING, AND STORAGE

A. Delivery And Acceptance Requirements:
1. As specified in Section 04 0501.

B. Storage And Handling Requirements:
1. Cementitious material:

a. As specified in Section 04 0501.
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PART 2 - PRODUCTS

2.1 SYSTEM

A. Design Criteria:
1. Provide grout that conforms to requirements of ASTM C476 and TMS 602/ACI 530.1/ASCE 6.

B. Materials:
1. Proportions of Ingredients:

a. Grout proportions shall be determined by one of following methods:
1) As per ASTM C476 Table 1: ‘Grout proportions by Volume’ for fine and coarse grout.
2) Specified Compressive Strength:  Proportions established by twenty-eight (28) day 

compressive strength tests in accordance with Test Method ASTM C1019 that obtain 
specified compressive strength:
a) Grout shall be mixed to slump of 8 to 11 inches (200 to 280 mm) as determined by 

Test Method ASTM C143/C143M and shall have minimum compressive strength 
of 2000 psi (14 MPa) at 28 days.

2. Production Methods:  Grout shall be produced using one of following procedures:
a. Materials mixed at job site:

1) Individual cementitious materials and aggregates stored at job site shall be mixed in 
mechanical mixer for minimum of five (5) minutes with sufficient water to achieve 
desired consistency.

2) Individual dry ingredients transported to job site in suitable compartments shall be 
mixed with water at job site using continuous volumetric proportioning equipment to 
achieve desired consistency.  Mix with auger of appropriate length to provide adequate 
mixing.

b. Mixed materials transported to job site:
1) Factory dry-blended cementitious materials and aggregates delivered to job site shall 

be mixed in mechanical mixer for minimum of five (5) minutes with sufficient water to 
achieve desired consistency.

2) Wet-mixed grout shall arrive at job site in ready-mixed condition.  Slump shall be 
adjusted as necessary, and grout shall be re-mixed at mixing speed for at least one 
minutes before discharging to achieve desired consistency.

c. Grout may be hand mixed on small jobs with written approval of mixing procedure by 
Architect.

3. Portland Cement:
a. Meet requirements of ASTM C94/C94M, ASTM C150/C150M and ASTM C476.

4. Aggregate:
a. Meet requirements of ASTM C144, ASTM C404, and ASTM C476.

5. Water:  Clean and potable free of acids, alkalis, and organic materials.
6. Admixtures:

a. No additives are allowed which will increase air entrainment.  Other additives may be used 
as approved in writing by Architect before use.

7. Antifreeze Compounds:
a. No antifreeze liquids, salts or other substances shall be used in grout to lower freezing point.

PART 3 - EXECUTION

3.1 FIELD QUALITY CONTROL

A. Field Tests And Inspections:
1. Sampling and testing of grout used for enclosure walls is not required.

END  OF  SECTION
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SECTION  04 0519

MASONRY ANCHORS  AND  INSERTS

PART 1 - GENERAL

1.1 SUMMARY

A. Products Furnished But Not Installed Under This Section:
1. Embedded Anchors for masonry.
2. Post Installed Drilled Anchors for masonry:

a. Adhesive anchors and inserts.
b. Drilled-in mechanical anchors (expansion bolts).
c. Screw anchors.

3. Masonry anchors and inserts not specified elsewhere.

B. Related Requirements:
1. Section 01 0000:  ‘General Requirements’:

a. Section 01 1200:  'Multiple Contract Summary' for Owner Furnished Testing and Inspecting 
Services.

b. Section 01 4000:  ‘Quality Requirements’ for administrative and procedural requirements for 
quality assurance and quality control.

c. Section 01 4523:  ‘Testing and Inspecting Services’ for testing and inspection, and testing 
laboratory services for materials, products, and construction methods.

2. Section 04 0501:  ‘Common Masonry Requirements’ for installation of masonry anchors and 
inserts.

3. Section 04 0521:  ‘Masonry Veneer Ties’.
4. Section 04 0523:  ‘Masonry Accessories’.
5. Sections Under 04 2000 Heading:  ‘Unit Masonry’ for masonry anchors and inserts used in Unit 

Masonry.

1.2 REFERENCES

A. Reference Standards:
1. American Concrete Institute:

a. ACI 355.4-11, 'Qualification of Post-Installed Adhesive Anchors in Concrete and 
Commentary'.

b. ACI 355.4M-11, 'Qualification of Post-Installed Adhesive Anchors in Concrete and 
Commentary (Metric)'.

c. ACI 548.12-12, 'Specification for Bonding Hardened Concrete and Steel to Hardened 
Concrete with an Epoxy Adhesive'.

2. ASTM International:
a. ASTM A36/A36M-14, ‘Standard Specification for Carbon Structural Steel’.
b. ASTM A307-14, 'Standard Specification for Carbon Steel Bolts and Studs, 60000 psi Tensile 

Strength'.
c. ASTM A563-15, ‘Standard Specification for Carbon and Alloy Steel Nuts'.
d. ASTM E488/E488M-15, ‘Standard Test Methods for Strength of Anchors in Concrete 

Elements’.
e. ASTM F3125/F3125-15a, ‘Standard Specification for High Strength Structural Bolts, Steel 

and Alloy Steel, Heat Treated, 120 ksi (830 MPa) and 150 ksi (1040 MPa) Minimum Tensile 
Strength, Inch and Metric Dimensions'.

3. International Code Council (IBC) (2015 or latest edition available):
a. Chapter 17, ‘Special Inspections And Tests’:
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1) Section 1704, 'Special Inspections And Tests, Contractor Responsibility And Structural 
Observations'.

1.3 ADMINISTRATIVE REQUIREMENTS

A. Pre-Installation Conference:
1. Participate in MANDATORY pre-installation conference as specified in Section 01 3100 held 

jointly with other Division 04 'Masonry' specifications in this Project that require pre-installation 
conference as specified in Section 04 0501.

B. Scheduling:
1. Inspection shall be performed according to Manufacturer’s submitted ICC ES Evaluation Report.
2. Notify Testing Agency and Architect twenty-four (24) hours minimum before testing Post Installed 

Drilled Anchors.  Coordinate testing schedule with mortar and grout as specified in Section 04 
0501.

1.4 SUBMITTALS

A. Action Submittals:
1. Product Data:

a. Post Installed Anchors:
1) Manufacturer's product literature for each item.

B. Informational Submittals:
1. Test And Evaluation Reports:

a. Post Installed Anchors:
1) Provide current Manufacturer’s applicable ICC ESR Evaluation Reports and ICC ES 

Acceptance Criteria showing conformance for each item.
2. Manufacturer’s Instructions:

a. Post Installed Anchors:
1) Manufacturer's published installation instructions for each item.

C. Closeout Submittals:
1. Include following in Operations And Maintenance Manual specified in Section 01 7800:

a. Record Documentation:
1) Post Installed Anchors:

a) Testing Agency Inspecting Reports of Anchors.

1.5 QUALITY ASSURANCE

A. Qualifications:
1. Manufacturer:

a. Having sufficient capacity to produce and deliver required materials without causing delay in 
work.

2. Installer:
a. Acceptable to Manufacturer, experienced in performing work of this section and has 

specialized in installation of work similar to that required for this project.

B. Testing and Inspection.
1. Owner is responsible for Quality Assurance.  Quality assurance performed by Owner will be used 

to validate Quality Control performed by Contractor.
2. Owner will provide Testing and Inspection for Post Installed Anchors:

a. Owner will employ testing agencies to perform testing and inspection for anchors as 
specified in Field Quality Control in Part 3 of this specification.
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1) Owner’s employment of an independent Testing Agency does not relieve Contractor of 
Contractor’s obligation to perform the Work in strict accordance with requirements of 
Contract Documents and perform contractor testing and inspection.

2) See Section 01 1200:  ‘Multiple Contract Summary’.

1.6 DELIVERY, STORAGE, AND HANDLING

A. Delivery And Acceptance Requirements:
1. Materials shall be delivered in original, unopened packages with labels intact.

B. Storage And Handling Requirements:
1. Store materials protected from exposure to harmful weather conditions and as directed by 

manufacturer.

PART 2 - PRODUCTS

2.1 MATERIALS

A. Manufactured Units:
1. General:

a. Use hot-dipped galvanized or stainless steel with matching nuts and washers in exterior and 
moist interior applications unless indicated otherwise on Drawings.

b. Nut:  Conform to requirements of ASTM A563, Grade A, Hex.
c. Conform to requirements of ASTM F3125/F3125M for chemical, physical and mechanical 

requirements for quenched and tempered bolts manufactured from steel and alloy steel.

B. Embedded Anchor Bolts:
1. Class Two Quality Standard.  See Section 01 6200 for definition.

a. Meet following design criteria requirements:
1) Bent-bar Anchors:  J and L-Bolts (threaded steel rods with hooks embedded into 

masonry):
a) Non-headed type threaded 2 inches (50 mm) minimum conforming to material 

requirements of ASTM A36/A36M.
b) Anchor hook to project 2 inch (50 mm) minimum including bolt diameter.

2) Headed Bolts:
a) Headed type threaded 2 inch (50 mm) minimum conforming to requirements of 

ASTM A307, Grade A.

C. Post Installed Anchors (Concrete Masonry Unit (CMS) and Hollow Brick Unit Masonry):
1. Design Criteria:

a. Design loads are determined from testing minimum of five (5) specimens in accordance with 
ASTM E488 under stresses and conditions that represent intended use.
1) Allowable stress design values are limited to twenty (20) percent of average tested 

anchor bolt strength.
2) Using strength design provisions, nominal design strengths are limited to sixty-five (65) 

percent of average tested strength.
b. Effective embedment length:  2 inch (50 mm) minimum.

2. Adhesive Anchors:
a. Cartridge Injection Adhesive Anchors.
b. Products shall have current ICC ES Evaluation report conforming to current ICC ES 

Acceptance Criteria ICC ES AC 58 for masonry.
c. Rod diameter and embedment length as indicated on Contract Drawings.
d. Type Two Acceptable Products:

1) HIT-HY 70 by Hilti Fastening Systems, Tulsa, OK; www.us.hilti.com.
2) SET Epoxy by Simpson Strong-Tie Co., Pleasanton, CA www.simpsonanchors.com.

https://urldefense.proofpoint.com/v2/url?u=http-3A__www.us.hilti.com_&d=AAMFAg&c=82cVa77x-2kAfjYEmhmCyUaMeBJ7fQxZGCLs3MhYKXs&r=jqjoJyoNtu20VJtzrPk2ols3g_MzylzcbCllZ90Xi1c&m=h5UhCvfiSTrRPwI-tDlWBGjSyl9vVtS8vcebvDXszyY&s=4U4a69vPVPvF1-jMh2GzOxWDx4ZFLazf0BE03zWiGI8&e=
http://www.simpsonanchors.com/
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3) Equal as approved by Architect before installation.  See Section 01 6200.
3. Drilled-In Mechanical Anchors (Expansion Bolts):

a. Products shall have current ICC ES Evaluation report conforming to current ICC ES 
Acceptance Criteria  ICC ES AC 01 for masonry.

b. Type Two Acceptable Products:
1) Kwik Bolt 3 by Hilti Fastening Systems, Tulsa, OK  www.us.hilti.com.
2) Wedge-All by Simpson Strong-Tie Co., Pleasanton, CA www.simpsonanchors.com.
3) Equal as approved by Architect before installation.  See Section 01 6200.

4. Screw Anchors:
a. Provide anchors with length identification markings conforming to ICC ES AC 106 for 

masonry.
b. Type Two Acceptable Products:

1) Titen HD by Simpson Strong Tie Co, Dublin, CA  www.strongtie.com.
2) Equal as approved by Architect through shop drawing submittal before installation.  See 

Section 01 6200.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Verification of Conditions:
1. Post Installed Anchors (Concrete Masonry Unit (CMS) and Hollow Brick Unit Masonry):

a. Base Material Strength:
1) Unless otherwise specified, do not drill holes in masonry until mortar, or grout has 

achieved full design strength.
b. Identify position of reinforcing steel and other embedded items before drilling holes for 

anchors.
c. Exercise care in coring or drilling to avoid damaging existing reinforcing or embedded items.
d. Take precautions as necessary to avoid damaging, electrical and telecommunications 

conduit, and gas lines.
e. Notify Architect/Engineer if reinforcing steel or other embedded items are encountered 

during drilling.

3.2 PREPARATION

A. Surface Preparation:
1. Clean surfaces prior to installation.
2. Prepare surface in accordance with Manufacturer’s written instructions.

3.3 INSTALLATION

A. Embedded Anchor Bolts:
1. Embed Headed and J Bolts larger than 1/4 inch (6.4 mm) diameter in grout that is placed in 

accordance with ‘Grout Placement’ as specified in Installation requirements in Part 3 of this 
specification. Anchor bolts of 1/4 inch (6.4 mm) diameter or less are permitted to be placed in 
grout.

2. For anchor bolts placed in top of grouted cells and bond beams, maintain clear distance between 
bolt and face of masonry unit of at least 1/4 inch (6.4 mm) when using fine grout and at least 1/2 
inch (12.7 mm) when using coarse grout.

3. For anchor bolts placed through face shell of hollow masonry unit, drill hole that is tight-fitting to 
bolt or provide minimum clear distance:

4. For portion of bolt that is within grouted cell, maintain clear distance between bolt and face of 
masonry unit and between head or bent leg of bolt and formed surface of grout of at least 1/4 inch 
(6.4 mm) when using fine grout and at least 1/2 inch (12.7 mm) when using course grout.

http://www.us.hilti.com/
http://www.simpsonanchors.com/
http://www.strongtie.com/
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5. Place anchor bolts with clear distance between parallel anchor bolts not less than nominal 
diameter of anchor bolt, nor less than 1 inch (25 mm).

B. Post Installed Anchors (Concrete Masonry Unit (CMS) and Hollow Brick Unit Masonry):
1. General:

a. Drill holes with rotary impact hammer drills using carbide-tipped bits or core drills using 
diamond core bits.

b. Unless otherwise shown on Contract Drawings, drill holes perpendicular to masonry surface.
c. Where anchors are to be installed in cored holes, use core bits with matched tolerances 

specified by Manufacturer.  Cores holes may only be used if acceptable to Manufacturer.
d. Perform anchor installation in accordance with Manufacturer’s published instructions.

2. Adhesive Anchors:
a. Clean holes in accordance with Manufacturer’s published instructions before installation of 

adhesive.  Follow Manufacturer’s instructions to ensure proper mixing of adhesive 
components.

b. Inject adhesive into holes proceeding from bottom of hole and progressing toward surface so 
as to avoid introduction of air pockets into adhesive.  Inject sufficient adhesive into hole to 
ensure that annular gap is filled to surface.

c. Remove excess adhesive from surface.
d. Shim anchors with suitable device to center anchor in hole.  Do not disturb or load anchors 

before Manufacturer’s specified cure time has elapsed.
e. Observe Manufacturer’s instructions with respect to installation temperatures for adhesive 

anchors.  Base material temperatures must be maintained above minimum temperatures 
allowed by Manufacturer for full required epoxy cure time.

3. Drilled-in Mechanical Anchors (Expansion Bolts):
a. Protect threads from damage during anchor installation.
b. Set anchors to Manufacturer’s recommended torque, using torque wrench.  Following 

attainment of ten (10) percent of specified torque, one hundred (100) percent of specified 
torque shall be reached within 7 or fewer complete turns of nut.  If specified torque is not 
achieved within required number of turns, remove and replace anchor, unless otherwise 
directed by Architect.

4. Screw Anchors:
a. Protect threads from damage during anchor installation.
b. Set anchors to Manufacturer’s recommended torque, using torque wrench.

3.4 CLEANING

A. Waste Management:
1. Disposal of rubbish, debris, and packaging materials.

3.5 PROTECTION

A. General:
1. Protect installed products from damage during construction.

END  OF  SECTION
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B L A N K   P A G E
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SECTION  04 0520

MASONRY  REINFORCING

PART 1 - GENERAL

1.1 SUMMARY

A. Products Furnished But Not Installed Under This Section:
1. Masonry horizontal joint reinforcing.
2. Steel reinforcing bars.

B. Related Requirements:
1. Sections under Division 03 ‘Concrete’ for placement of dowels out of foundations for masonry 

reinforcing.
2. Section 04 0501: ‘Common Masonry Requirements’ for installation of masonry reinforcing.
3. Sections under 04 2000 Heading:  ‘Unit Masonry’ for masonry units using masonry reinforcing.

1.2 REFERENCES

A. Reference Standards:
1. ACI 117-10(R2015): ‘Specifications for Tolerances for Concrete Construction and Materials and 

Commentary’.

B. Definitions:
1. See Section 04 0501 for common masonry definitions.

C. Reference Standards:
1. ASTM International:

a. ASTM A153/A153M-16, 'Standard Specification for Zinc Coating (Hot-Dip) on Iron and Steel 
Hardware'.

b. ASTM A615/A615M-16, 'Standard Specification for Deformed and Plain Carbon Steel Bars 
for Concrete Reinforcement'.

c. ASTM A951/A951M-16, ‘Standard Specification for Steel Wire for Masonry Joint 
Reinforcement’.

d. ASTM A1064/A1064M-16b, 'Standard Specification for Carbon-Steel Wire and Welded Wire 
Reinforcement, Plain and Deformed, for Concrete'.

2. CSA Group (Canadian Standards Association):
a. CSA G30.18-09 (2014), 'Carbon Steel Bars for Concrete Reinforcement'.

1.3 SUBMITTALS

A. Informational Submittals:
1. Certificates:

a. Mill certificate.
2. Fabricator Instructions:

a. Reinforcing bar placement drawings.

1.4 DELIVERY, HANDLING, AND STORAGE

A. Delivery And Acceptance Requirements:
1. Steel reinforcing bars shall be free of heavy rust scales and flakes, and other bond-reducing 

coatings at time of delivery and placing.
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2. Separate steel reinforcing bars by size and tag with manufacturer's heat or test identification 
number.

3. Tag continuous joint reinforcing with Manufacturer's name, wire size, and ASTM / CSA 
specification.

B. Storage And Handling Requirements:
1. Properly protect reinforcing on site after delivery.

PART 2 - PRODUCTS

2.1 SYSTEMS

A. Manufacturers:
1. Manufacturers Contact List:

a. Heckman Building Products Inc, Chicago, IL  www.heckmannbuildingprods.com.
b. Hohmann & Barnard, Hauppauge, NY  www.h-b.com.
c. Masonry Reinforcing Corporation of America, Charlotte, NC  www.wirebond.com.

B. Materials:
1. Design Criteria:

a. Steel Reinforcing Bars:
1) Steel reinforcing bars shall have grade identification marks and meet requirements of 

ASTM A615/A615M, Grade 60 minimum.  All but No. 2 bars shall be deformed type.
b. Cold-drawn steel conforming to ASTM A1064/A1064M.
c. Continuous Joint Reinforcing:

1) Conform to ASTM A1064/A1064M.  Exterior wall reinforcing shall be galvanized to meet 
requirements of ASTM A153/A153M, Class B-2.  Interior wall reinforcing shall be 
galvanized to meet requirements of ASTM A1064/A1064M, Class A.

2) Size:  2 inches (50 mm) less than nominal thickness of wall.
3) Rod Size:

a) Side rods:  9 gauge (1.48 inch or 3.7 mm) or 3/16 inch (4.76 mm) diameter.
b) Cross rods:  9 gauge (1.48 inch or 3.7 mm) or 3/16 inch (4.76 mm) diameter.

4) Cross rods that serve as metal ties in exterior cavity and other multi-wythe walls shall 
be drip crimped.

5) Corners And Tee Sections:  Prefabricated of material and design similar to main 
reinforcement.

d. Finish:  Hot-dipped galvanized as per ASTM A153/A153M (1.5 oz/ft² (458 g/m²) after 
fabrication).

2. Multi-Wythe Masonry:
a. Where bed joints of wythes align, use joint reinforcing extending across wythes.

1) Prefabricated joint reinforcement for embedment in horizontal mortar joints tying multi-
wythe masonry walls together.

b. Where bed joints of wythes do not align, use:
1) Type Two Acceptable Products.  See Section 01 6200:

a) No. 170-2X S.I.S. Truss Eye-Wire Adjustable Truss Eye-Wire w/2X-Hook & 
Seismiclip Interlock System by Hohmann & Barnard.

b) No. 270-2X-SH Ladder adjustable reinforcement with 2X-Seismic Hook by 
Hohmann & Barnard.

c) Equal meeting Design Criteria as approved by Architect before bidding.  See 
Section 01 6200.

C. Fabrication:
1. Fabricate and bend steel reinforcing bars according to 'ACI Detailing Manual’ (2004 edition or 

latest available) and as detailed on Contract Drawings.
2. Reinforcement:

a. Fabricate reinforcing bars in accordance with fabricating tolerances of ACI 117.
b. Bend bars cold and do not heat bars.

http://www.heckmannbuildingprods.com/
http://www.h-b.com/
http://www.wirebond.com/
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c. Do not bend Grade 40 bars in excess of 180 degrees.  Minimum inside diameter of bend is 
five bar diameters.

d. Minimum inside bend diameter for other bars is as follows:
1) No. 2 through No. 8 (M #10 through M #25):  6 bar diameters.
2) No. 9 through No. 11 (M #29 through M #36):  8 bar diameters.

e. Provide standard hooks that conform to following:
1) Standard 180-degree hook: 180-degree bend plus minimum extension of 4 bar 

diameters or 2-1/2 inch (64 mm), whichever is greater.
2) Standard 90-degree hook: 90-degree bend plus minimum extension of 12 bar 

diameters.
3) For stirrups and tie hooks for No. 5 (M #l6) bar and smaller: 90-degree or 135-degree 

bend plus minimum of 6 bar diameters or 2-1/2 inch (64 mm), whichever is greater.

2.2 ACCESSORIES

A. Rebar Positioners (Used with structural CMU construction):
1. Design Criteria:

a. Position rebar vertically in cell of CMU.
b. Cold-drawn steel conforming to ASTM A1064/A1064M.
c. Wire diameter:  9 gauge (1.48 inch or 3.7 mm).
d. Finish:  Hot-dipped galvanized as per ASTM A153/A153M (1.5 oz/ft (42.5 grams/305 mm).

2. Class One Quality Standards:
a. Single Curtain:  No. RB Rebar Positioners by Hohmann & Barnard.
b. Double Curtain:  No. RB-Twin Rebar Positioners by Hohmann & Barnard.

3. Type Two Acceptable Manufacturers.  See Section 01 6200:
a. Heckman Building Products Inc, Chicago, IL  www.heckmannbuildingprods.com.
b. Hohmann & Barnard, Hauppauge, NY  www.h-b.com.
c. Masonry Reinforcing Corporation of America, Charlotte, NC  www.wirebond.com.
d. Equal meeting Design Criteria as approved by Architect before installation.  See Section 01 

6200.

PART 3 - EXECUTION

3.1 INSTALLATION

A. Interface With Other Work:
1. Coordinate with Division 03 ‘Concrete’.

B. Reinforcement 
1. Basic requirements:

a. Place reinforcement in accordance with the sizes, types, and locations indicated on Contract 
Drawings and as specified.

b. Do not place dissimilar metals in contact with each other.
c. Reinforcing shall be free of material that may destroy bond.
d. Dowel vertical reinforcing bars out of structure below with bars of same size and spacing
e. Support reinforcement to prevent displacement caused by construction loads or by 

placement of grout or mortar, beyond allowable tolerances.
f. Unless accepted by Architect, do not bend reinforcement after it is embedded in grout or 

mortar.
g. Brick Veneer Unit Masonry:

1) Attach joint reinforcing to brick veneer ties in accordance with Manufacturer's 
instructions.

2. Placing Reinforcement:
a. Completely embed reinforcing bars in grout in accordance with ‘Grout Placement’ as 

specified in Installation requirements in Part 3 of Section 04 0501: ‘Common Masonry 
Requirements’.

http://www.heckmannbuildingprods.com/
http://www.h-b.com/
http://www.wirebond.com/
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b. Dowel vertical reinforcing bars out of structure below with bars of same size and spacing.
c. Maintain clear distance between reinforcing bars and interior of masonry unit or formed 

surface of at least 1/4 inch (6.4 mm) for fine grout and 1/2 inch (12.7 mm) for coarse grout,
d. Place reinforcing bars maintaining the following minimum cover:

1) Masonry face exposed to earth or weather:
a) 2 inch (50.8 mm) for bars larger than No. 5 (M #16).
b) 1-1/2 inch (38.1 mm) for No. 5 (M #16) bars or smaller.

e. Maintain minimum clear distance between parallel bars of the nominal bar size or 1 inch 
(25.4 mm), whichever is greater.

f. In columns and pilasters, maintain minimum clear distance between vertical bars of one and 
one-half times nominal bar size or 1-1/2 inch (38.1 mm), whichever is greater.

g. Continue bond beam units and reinforcement uninterrupted around corners and across wall 
intersections.  See Contract Drawings.

3. Splicing:
a. Splice reinforcing steel as shown on Contract Drawings.
b. Noncontact lap splices:  Position bars spliced by noncontact lap splice no farther apart 

transversely than one-fifth specified length of lap nor more than 8 inch (200 mm).
4. Rebar Positioners:

a. Before grouting, secure masonry reinforcing steel in place before grouting with rebar 
positioners at top of first course and bottom of top course minimum.

b. Install intermediary positioners for every 192 bar diameters maximum between positioners.
c. Locate intermediary positioners with approximately equidistant spacing in wall when number 

required has been determined.
5. Joint Reinforcement (Single-Wythe Unit Masonry):

a. Beginning approximately 8 inch (203 mm) from base of masonry, provide joint reinforcing 16 
inches (400 mm) on center vertically, except 8 inch (203 mm) on center if drip crimped 
unless noted otherwise in Contract Drawings.

b. Place joint reinforcement so that longitudinal wires are embedded in mortar with minimum 
cover of 1/2 inch (12.7 mm) when not exposed to weather or earth; or 5/8 inch (15.9 mm) 
when exposed to weather or earth.

c. Provide minimum 6 inch (150 mm) lap splices for joint reinforcement.
d. Ensure that all ends of longitudinal wires of joint reinforcement at laps are embedded in 

mortar or grout.
6. Continuous Joint Reinforcing (Multiple-Wythe Unit Masonry):

a. Beginning approximately 8 inch (203 mm) from base of masonry, provide joint reinforcing 16 
inches (400 mm) on center vertically, except 8 inch (203 mm) on center if drip crimped 
unless noted otherwise in Contract Drawings.

b. Maximum offset between brick and block coursing is 1-1/4 inch (32 mm) using ladder 
adjustable-wire reinforcement or ladder adjustable-wire reinforcement with seismic hook type 
reinforcing.  If brick and block coursing is exactly lined up, ladder adjustable-wire reinforcing 
may be used.  However, such reinforcing may not be bent to fit coursing that does not line 
up.

c. Lap splices and intersections minimum of 6 inch (150 mm).
d. Ensure that all ends of longitudinal wires of joint reinforcement at laps are embedded in 

mortar or grout.
7. Placement tolerances:

a. Place reinforcing bars in walls and flexural elements within tolerance of ± 1/2 inch (12.7 mm) 
when:
1) Distance from centerline of reinforcing bars to opposite face of masonry is equal to 8 

inch (203 mm) or less.
2) ± 1 inch (25.4 mm) for centerline of reinforcing bars to opposite face of masonry equal 

to 24 inch (610 mm) or less but greater than 8 inch (203 mm).
3) ± 1-1/4 inch (32 mm) for centerline of reinforcing bars to opposite face of masonry 

greater than 24 inch (610 mm).
b. Place vertical bar within:

1) 2 inch (50.8 mm) of required location along length of wall when wall segment length 
exceeds 24 inch (610 mm).

2) 1 inch (25 mm) of required location along length of wall when wall segment length does 
not exceed 24 inch (610 mm).
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c. If it is necessary to move bars more than one (1) bar diameter or distance exceeding 
tolerance stated above to avoid interference with other reinforcing steel, conduits, or 
embedded items, notify Architect for acceptance of resulting arrangement of bars.

d. Foundation dowels that interfere with unit webs are permitted to be bent to maximum of 1 
inch (25 mm) horizontally for every 6 inch (150 mm) of vertical height.

3.2 CLEANING

A. Waste Management:
1. Disposal of rubbish, debris, and packaging materials.

END  OF  SECTION
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B L A N K   P A G E
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SECTION  04 0521

MASONRY  VENEER  TIES

PART 1 - GENERAL

1.1 SUMMARY

A. Products Furnished But Not Installed Under This Section:
1. Joint reinforcing to attach veneer to Concrete Masonry Units (CMU).

B. Related Requirements:
1. Section 04 0501:  ‘Common Masonry Requirements’ for installation of anchor and tie system.
2. Section 04 0520:  ‘Masonry Reinforcing' for quality of seismic masonry reinforcing.
3. Sections Under 04 2000 Heading:  ‘Unit Masonry’ for installation of masonry units using anchor 

and tie system.

1.2 REFERENCES

A. Reference Standards:
1. ASTM International:

a. ASTM A153/A153M-16, ‘Standard Specification for Zinc Coating (Hot-Dip) on Iron and Steel 
Hardware’.

b. ASTM A1008/A1008M-15, ‘Standard Specification for Steel, Sheet, Cold-Rolled, Carbon, 
Structural, High-Strength Low-Alloy, High-Strength Low-Alloy with Improved Formability, 
Solution Hardened, and Bake Hardenable’.

1.3 SUBMITTALS

A. Action Submittals:
1. Product Data:

a. Manufacturer's product literature or cut sheet for each item showing compliance with design 
criteria requirements as specified.

B. Informational Submittals:
1. Test And Evaluation Reports:

a. Manufacturer's published test results showing performance characteristics.
2. Manufacturer’s Instructions:

a. Manufacturer's published installation instructions for each item.

PART 2 - PRODUCTS

2.1 MANUFACTURED UNITS

A. Manufacturers:
1. Manufacturer Contact Information:

a. Heckman Building Products Inc, Melrose Park, IL  www.heckmannbuildingprods.com.
b. Hohmann & Barnard, Hauppauge, NY  www.h-b.com.
c. Wire-Bond by Masonry Reinforcing Corporation of America, Charlotte, NC  

www.wirebond.com.

B. Design Criteria:

http://www.heckmannbuildingproducts.com/
http://www.h-b.com/
http://www.wirebond.com/
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1. Seismic Anchors:
a. Seismic anchors for Seismic Design Categories A, B, C, D, E, and F.
b. Comply with seismic requirements for continuous wire in veneer to be integral component of 

anchor system.
2. Wire (Carbon Steel):

a. As specified in Section 04 0520.

PART 3 - EXECUTION:  Not Used

END  OF  SECTION
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SECTION  04 0523

MASONRY  ACCESSORIES

PART 1 - GENERAL

1.1 SUMMARY

A. Products Furnished But Not Installed Under This Section:
1. Drip edge/plate.
2. Mortar guard.
3. Weep vents.

B. Related Requirements:
1. Section 04 0501:  ‘Common Masonry Requirements’ for installation of masonry accessories.
2. Section 04 0519:  ‘Masonry Anchors And Inserts’.
3. Section 04 0521:  ‘Masonry Veneer Ties’.
4. Sections Under 04 2000 Heading:  ‘Unit Masonry’ for masonry accessories used in unit masonry.

1.2 REFERENCES

A. Definitions:
1. See Section 04 0501 for common masonry definitions.

B. Reference Standards:
1. ASTM International:

a. ASTM A153/A153M-16, ‘Standard Specification for Zinc Coating (Hot-Dip) on Iron and Steel 
Hardware’.

b. ASTM A240/A240M-16, 'Standard Specification for Chromium and Chromium-Nickel 
Stainless Steel Plate, Sheet, and Strip for Pressure Vessels and for General Applications’.

c. ASTM A580/A580M-15, 'Standard Specification for Stainless Steel Wire'.
d. ASTM D903-98(2010), 'Standard Test Method for Peel or Stripping Strength of Adhesive 

Bonds'.

1.3 SUBMITTALS

A. Action Submittals:
1. Product Data:

a. Manufacturer's product literature or cut sheet for each item showing compliance with design 
criteria requirements as specified.

B. Informational Submittals:
1. Test And Evaluation Reports:

a. Manufacturer's published test results showing performance characteristics.
2. Manufacturer’s Instructions:

a. Manufacturer's published installation instructions for each item.

C. Closeout Submittals:
1. Include following in Operations And Maintenance Manual specified in Section 01 7800:

a. Warranty Documentation:
1) Final, executed copy of Warranty.

b. Record Documentation:
1) Manufacturers documentation:

a) Manufacturer's product literature for each item.
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1.4 DELIVERY, STORAGE, AND HANDLING

A. Delivery And Acceptance Requirements:
1. See submittal requirements as specified in Section 04 0501.

B. Storage And Handling Requirements:
1. See submittal requirements as specified in Section 04 0501.

1.5 WARRANTY

A. Manufacturer's Standard Warranty for products provided.

PART 2 - PRODUCTS

2.1 ACCESSORIES

A. Manufacturers:
1. Manufacturer Contact List:

a. Advanced Building Products Inc, Springvale, ME  www.advancedflashing.com.
b. Hohmann & Barnard, Haupauge, NY  www.h-b.com.
c. Mortar Net USA Ltd, Burns Harbor, IN  www.mortarnet.com.
d. Sandell Manufacturing, Schenectady, NY  www.sandellmfg.com.
e. Wire-Bond, Charlotte, NC  www.wirebond.com.
f. York Manufacturing Inc, Sanford, ME  www.yorkflashings.com.

B. Materials:
1. Flexible Flashing:

a. Design Criteria:
1) General:

a) Compatible with sealants and other building components.
b) Do not use as an exposed flashing.
c) Drool:  Membrane shall not 'drool' when exposed to UV or heat.

2) Required Components:
a) Drip Edge/Plate:  Install with stainless steel drip edge/plate.
b) Mortar Guard:  Install with mortar guard.
c) Termination Bar:  Install termination bar.
d) Weep Vents:  Requires weep vents.

3) Self-adhering and self-sealing membranes:
a) Ambient Conditions:  Follow Manufacturer recommendations for storage and 

application.
b) Do not apply to moist or damp surfaces.
c) Meet testing requirements of ASTM D903 for peel or stripping strength of adhesive 

bonds.
b. Asphalt-Free Copper Flashing:

1) Description:
a) Non-asphaltic laminated flashing.
b) Copper bonded laminated with a non-asphaltic adhesive compound.
c) Size:  5 ounces (142 grams) copper per one sq ft (0.093 on sq m) of material.

2) Type One Acceptable Products:
a) Cop-R-Kraft Duplex by Advanced Building Products.
b) Copper-Tuff by Hohmann & Barnard.
c) Cop-R-Tex Duplex (for coping, door and window heads, roof flashing, curtain wall 

and flashing between new and old walls) by York.
d) Multi-Flash 500 by York.
e) Equal meeting Design Criteria as approved by Architect before bidding.  See 

Section 01 6200.

http://www.advancedflashing.com/
http://www.hb.com/
http://www.mortarnet.com/
http://www.sandellmfg.com/
http://www.wirebond.com/
http://www.yorkflashings.com/
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c. Asphalt-Free Non-Copper Flashing:
1) Description:

a) Self-adhering and self-sealing composite non-asphaltic waterproof polyethylene 
membrane.

2) Design Criteria:
a) Self-adhering and self-sealing.
b) Width:  Provide 18 inches (450 mm) minimum width.

3) Type One Acceptable Products:
a) Aquaflash Premium by Wire-Bond.
b) Flex-Flash Flashing by Hohmann & Barnard.
c) Textroflash Flashing by Hohmann & Barnard.
d) Equal meeting Design Criteria as approved by Architect before bidding.  See 

Section 01 6200.
d. Preassembled Systems:

1) Description:
a) Pre-assembled panels consist of flashing membrane, drainage mat with integrated 

weep tabs, termination bar, drip edge, inside/outside corner boots, and end dams 
for a complete system.

2) Type One Acceptable Product:
a) Total Flash by Mortar Net.
b) Flash-Vent by York.
c) Equal meeting Design Criteria as approved by Architect before bidding.  See 

Section 01 6200.
2. Components:

a. Drip Edge/Plate:
1) Design Criteria:

a) 26 ga (0.019) (0.4826 mm) stainless steel AISI Type 304 drip edge/plate flashing 
with drip edge hemmed back.

2) Type One Acceptable Products:
a) No. 1007 Hemmed Drip-Edge Flashing by Heckmann.
b) Drip Plate by Hohmann & Barnard.
c) Sandell’s Drip Edge by Sandell Construction Solutions.
d) No. 4156 Drip Edge Flashing by Wire-Bond.
e) Equal meeting Design Criteria as approved by Architect before bidding.  See 

Section 01 6200.
b. Mortar Guard:

1) Description:
a) Allows passage of moisture from cavity to building exterior while restricting ingress 

of insects and other debris.
2) Design Criteria:

a) Allows moisture to quickly and easily exit the cavity.
b) Allows for proper air movement in and out of the cavity.
c) Will not oxidize, rot, promote mold or fungus growth, or react with common building 

materials.
3) Dimensions:

a) Thickness as recommended by Manufacturer for air space.
4) Category Four Approved Products.  See Section 01 6200 for definition of Categories.

a) Mortar Trap by Hohmann & Barnard.
b) Mortar Net by Mortar Net.

c. Weep Vents:
1) Description:

a) Allows passage of moisture from cavity to building exterior while restricting ingress 
of insects and other debris.

b) Dimensions:
(1) 3/8 inch (9.5 mm) wide x 2-1/2 inch (64 mm) deep x 3-3/8 inch (86 mm) long.

2) Design Criteria:
a) Polypropylene tested to conform to ASTM standards.
b) Suitable for top of wall venting.

3) Type One Acceptable Products:
a) Cell Vent:
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(1) QV - Quadro-Vent by Hohmann & Barnard.
(2) No. 3601 Cell Vent by Wire-Bond.

b) Equal meeting Design Criteria as approved by Architect before bidding.  See 
Section 01 6200.

d. Vents (Open Head Joints):
1) Description:

a) Vent inserted in weep hole at top of drainage air space in full height masonry 
veneer walls (not required in veneer wainscot walls or if air space vents into 
structure/roof above wall).

b) Vent allows passage of moisture from cavity to building exterior while restricting 
ingress of insects and other debris.

c) Dimensions:
(1) 3/8 inch (9.5 mm) wide x 2-1/2 inch (64 mm) deep x 3-3/8 inch (86 mm) long.

2) Design Criteria:
a) Polypropylene tested to conform to ASTM standards.
b) Suitable for top of wall venting.

3) Type One Acceptable Products:
a) Cell Vent:

(1) QV - Quadro-Vent by Hohmann & Barnard.
(2) No. 3601 Cell Vent by Wire-Bond.

b) Equal meeting Design Criteria as approved by Architect before bidding.  See 
Section 01 6200.

3. Concrete Wall Cap Flashing:
a. Description:

1) Prevent entry of water into top of masonry wall located under precast concrete cap.
b. Design Criteria:

1) 26 ga (0.019) (0.4826 mm) stainless steel AISI Type 304 drip edge/plate flashing with 
drip edge hemmed back.

2) Apply sealant and backing rod.
c. Type One Acceptable Products:

1) No. 1007 Hemmed Drip-Edge Flashing by Heckmann.
2) Drip Plate by Hohmann & Barnard.
3) Sandell’s Drip Edge by Sandell Construction Solutions.
4) No. 4156 Drip Edge Flashing by Wire-Bond.
5) Equal meeting Design Criteria as approved by Architect.

PART 3 - EXECUTION:  Not Used

END  OF  SECTION
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SECTION  04 2113

BRICK  VENEER  UNIT  MASONRY

PART 1 - GENERAL

1.1 SUMMARY

A. Includes But Not Limited To:
1. Furnish and install masonry units as veneer on framing as described in Contract Documents.

B. Products Installed But Not Furnished Under This Section:
1. Masonry Accessories:

a. Drip edge/plate.
b. Flexible flashing for bottom of masonry veneer.
c. Mortar guard.
d. Weep vents.

2. Masonry Veneer Ties.

C. Related Requirements:
1. Sections Under 04 0000 Heading:  'Masonry':

a. Pre-installation conference held jointly with other masonry related sections.
2. Section 04 0501:  ‘Common Masonry Requirements’ for:

a. Common masonry requirements and procedures.
b. Pre-installation conference held jointly with other masonry related sections.

3. Section 04 0513:  'Cement and Lime Masonry Mortaring' for quality of mortar.
4. Section 04 0521:  'Masonry Veneer Ties' for quality of masonry veneer ties.
5. Section 04 0523:  'Masonry Accessories' for furnishing drip edge/plate, flexible flashing, mortar 

guard, termination bars and weep vents.
6. Section 05 1223:  ‘Structural Steel Buildings’ for metal lintels.
7. Section 07 1900:  'Water Repellent' for sealing masonry after cleaning.
8. Section 07 9213:  'Elastomeric Joint Sealants'.

1.2 REFERENCES

A. Definitions:
1. Section 04 0501: ‘Common Masonry Requirements’ for:

a. Common Masonry Terms.
b. Brick and Brick Classifications.

B. Reference Standards:
1. ASTM International:

a. ASTM C67-14, ‘Standard Test Methods for Sampling and Testing Brick and Structural Clay 
Tile’.

b. ASTM C216-16, ‘Standard Specification for Facing Brick (Solid Masonry Made from Clay or 
Shale)'.

2. Masonry Standards Joint Committee (MSJC) - The Masonry Society (TMS) / American Concrete 
Institute (ACI) / American Society of Civil Engineers (SEI/ASCE):
a. TMS 402-13/ACI 530-13/ASCE 5-13 and TMS 602-13/ACI 530.1-13/ASCE 6-13, ‘Building 

Code Requirements and Specification for Masonry Structures’.

1.3 ADMINISTRATIVE REQUIREMENTS

A. Pre-Installation Conference:
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1. Participate in MANDATORY pre-installation conference as specified in Section 01 3100 held 
jointly with other Division 04 'Masonry' specifications in this Project that require pre-installation 
conference as specified in Section 04 0501.
a. Schedule pre-installation conference during construction of mockup panel.

1.4 SUBMITTALS

A. Action Submittals:
1. Samples:

a. One (1) full size brick minimum, one (1) sample of each special shape, and physical samples 
which demonstrate full range of color and texture.

b. Type of veneer tie used.

B. Closeout Submittals:
1. Include following in Operations And Maintenance Manual specified in Section 01 7800:

a. Record Documentation:
1) Manufacturers Documentation:

a) Brick Manufacturer's literature or cut sheet.
b) Brick color and type selection.

2) Testing and Inspection Reports:
a) Testing Agency Testing and Inspecting Reports.

1.5 QUALITY ASSURANCE

A. Qualifications:
1. Installer:  Requirements of Section 01 4301 applies, but not limited to following:

a. Minimum of five (5) years’ experience on successfully completed projects of similar nature.

B. Testing And Inspection:
1. As specified in Section 04 0501: ‘Common Masonry Requirements’.

C. Mockups:
1. Sample panel 4 feet (1.20 m) long by 3 feet (900 mm) high of proposed color range, texture, 

bond, mortar, and workmanship.  Include mock-up framing and sheathing to show wall 
construction to be used on Project, including:
a. Anchor and tie systems.
b. Any specialty details, such as reveals, soldier courses, window details and etc.
c. Brick expansion joints if required on Project.
d. Flexible flashing and required components at foundation.
e. Seismic reinforcing.

2. Sample panel(s) shall be constructed using ‘production run’ material to be used on Project unless 
otherwise approved in writing by Architect and/or Owner.

3. Sample panel(s) to be used as standard of comparison for masonry work built of same material.
4. Sample panel(s) shall remain at jobsite until all masonry is completed.
5. Do not start work of this Section until Architect has accepted sample panel(s).

1.6 DELIVERY, HANDLING, AND STORAGE

A. Delivery And Acceptance Requirements:
1. As specified in Section 04 0501: ‘Common Masonry Requirements’.

B. Storage And Handling Requirements:
1. Aggregate, Cementitious Material, Masonry Accessories, Masonry Units, and Reinforcement:

a. As specified in Section 04 0501: ‘Common Masonry Requirements’.
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1.7 FIELD CONDITIONS

A. Ambient Conditions:
1. Cold Weather and Hot Weather Limitations:

a. As specified in Section 04 0501: ‘Common Masonry Requirements’.

PART 2 - PRODUCTS

2.1 SYSTEM

A. Design Criteria:
1. Face Brick:  Meet requirements of ASTM C216 or CSA A82.

a. Brick Grade SW.
b. Brick Type: FBX.
c. Efflorescence:

1) Provide brick that has been tested according to ASTM C67 and is rated 'Not 
Effloresced'.

d. Initial rate of absorption:  Less than 30 sq. in (30 g) per minute when tested per ASTM C67.
e. Size (actual dimensions):  Match existing.
f. Brick shall be free of defects, deficiencies, and surface treatments, including coatings that 

would interfere with proper setting of brick or significantly impair strength or performance of 
Work.

g. Face or faces that will be exposed in place shall be free of chips that exceed limits set in 
ASTM C216 of five (5) percent for FBX.  Aggregate length of chips shall not exceed ten (10) 
percent.

h. Other than chips, face or faces shall be free of cracks or other imperfections detracting from 
appearance of designated sample when viewed from distance of 15 feet (4.6 meters) away.  
Number of brick in delivery that are broken or otherwise fail to meet requirements for 
chippage and tolerances shall not exceed five (5) percent.

i. Brick shall be free of defects, deficiencies, and surface treatments, including coatings that 
would interfere with proper setting of brick or significantly impair strength or performance of 
Work.

j. Face or faces that will be exposed in place shall be free of chips that exceed limits set in 
ASTM C216 of ten (10) percent for FBS and fifteen (15) percent for FBA.  Aggregate length 
of chips shall not exceed ten (10) percent.

k. Other than chips, face or faces shall be free of cracks or other imperfections detracting from 
appearance of designated sample when viewed from distance of 20 feet (6.1 m) away.  
Number of brick in delivery that are broken or otherwise fail to meet requirements for 
chippage and tolerances shall not exceed five (5) percent.

2. Brick shall be cleanable using standard method specified below when using specified mortar.

B. Materials:
1. Mortar (as specified in Section 04 0513: ‘Cement And Lime Masonry Mortaring’):

a. Type 'N' preferred for unit masonry three stories or less.  Use Type ‘S’ if unit masonry is over 
three stories.

2. Brick:
a. Brick shall be true to size and shape.  No warped brick permitted.  Brick for Project shall be 

fired in same run.
b. 3-5/8 inches (90 mm) wide by 2-1/4 inches (56 mm) high by 7-5/8 inches (190 mm) long 

modular brick.
c. Match existing in size, color, and texture.
d. Quality Standard:  Match Existing Brick.
e. Type One Acceptable Manufacturers, Style, And Color:

1) Equal as approved by Architect before bidding.  See Section 01 6200.
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2.2 ACCESSORIES

A. Cleaning Compounds:
1. Use type of compound recommended by Brick Manufacturer based on minerals present in 

masonry units.
2. Type Two Acceptable Products:

a. 202 or 202V by Diedrich Technologies, Oak Creek, WI  www.diedrichtechnologies.com.
b. Surekleen No. 600 or Vana-Trol by ProSoCo Inc, Kansas City, KS  www.prosoco.com.
c. Equal as approved by Architect before use.  See Section 01 6200.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Verification Of Conditions:
1. Examine substrate and verify substrate is suitable for installation of masonry.
2. Verify built-in items are in proper location, and ready for roughing into masonry.
3. Notify Architect of unsuitable conditions in writing.

a. Do not install masonry over unsuitable conditions.
b. Commencement of Work by installer is considered acceptance of substrate.

3.2 PREPARATION

A. Coordinate placement of reinforcement, anchors and accessories, flashings and weep holes and other 
moisture control products specified in other sections.

B. Clean:
1. Prior to placing masonry:

a. Clean reinforcement and shanks of anchor bolts by removing mud, oil, or other materials that 
will adversely affect or reduce bond at time mortar or grout is placed.

b. Remove laitance, loose aggregate, and anything else that would prevent mortar from 
bonding to foundation.

3.3 INSTALLATION

A. Interface With Other Work:
1. Masonry Cutting:

a. Make cuts proper size to accommodate work of other trades.
b. Cut openings for electrical devices using cover plates no larger than can be covered by 

standard size plate.
c. Replace unit masonry in which larger than necessary openings are cut.
d. Do not patch openings with mortar or other material.

B. General:
1. Maintain masonry courses to uniform dimension.  Form vertical and horizontal joints of uniform 

thickness.
2. Step back unfinished work for joining with new work.  Use toothing only with Architect's approval.
3. Built-In Work:

a. As work progresses, install masonry flashings and weep holes and other built-in work 
specified in other sections.

C. Mortar:
1. Use mortar within two (2) hours of initial mixing.  Discard mortar that has begun to set.  Set 

masonry units within one (1) minute of spreading mortar.
2. Do not allow mortar build-up in cavity between brick veneer and wall framing.

http://www.diedrichtechnologies.com/
http://www.prosoco.com/
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3. Cold Weather and Hot Weather Limitations:
a. Place mortar as specified in Section 04 0501: ‘Common Masonry Requirements’.

D. Tolerances:
1. Masonry shall be laid true to vertical and horizontal planes within 1/8 inch in 10 feet (3 mm in 3 

meters), non-cumulative.  Recess masonry where indicated.
2. Maintain 3/8 inch (9.5 mm) mortar joints throughout.

E. Brick Masonry Units:
1. Laying:

a. Layout:
1) Running bond except where noted otherwise.  Select brick so there is uniform 

distribution of hues.
2) Use solid brick where brick coursing would otherwise show cores.

b. Joints:
1) Do not tool until mortar has taken initial set.
2) Tool concave.  When tooling joints, squeeze mortar back into joint.
3) Point holes in joints.  Fill and tool properly.

c. Brick:
1) Wet each brick to saturation.  Lay brick when surface is dry.  Brick absorption when laid 

should not exceed 0.025 oz/sq inch (457 g/sq mm) maximum.
2) Shove brick into place in full mortar bed, do not lay.
3) Completely fill horizontal and vertical joints.  Do not furrow bed joints.
4) Strike back-side joints on brick flush.  Do not allow mortar build-up in cavity between 

masonry veneer and stud wall sheathing.
5) Step back unfinished work for joining with new work.  Use toothing only with Architect's 

approval.
2. Placing Mortar:

a. General:
1) Use mortar within two (2) hours of initial mixing.  Discard mortar that has begun to set.
2) Set masonry units within one (1) minute of spreading mortar.

b. Bed joints at foundations:
1) In starting course on foundations and other supporting members, construct bed joints 

so that bed joint thickness is at least 1/4 inch (6.4 mm) and not more than:
a) 3/4 inch (19 mm) when masonry is ungrouted or partially grouted.
b) 1-1/4 inch (32 mm) when first course of masonry is solid grouted and supported by 

concrete foundation.
c. Bed and head joints:

1) Unless otherwise required, construct 3/8 inch (9.5 mm) thick bed and head joints, 
except at foundation.

2) Construct joints that also conform to following:
a) Fill holes not specified in exposed and below grade masonry with mortar.
b) Tool joint with round jointer when mortar is thumbprint hard.
c) Remove masonry protrusions extending 1/2 inch (12.7 mm) or more into cells or 

cavities to be grouted.
d. Solid units:

1) Unless otherwise required, place mortar so that bed and head joints are fully mortared 
and:
a) Do not fill head joints by slushing with mortar.
b) Construct head joints by shoving mortar tight against adjoining unit.
c) Do not deeply furrow bed joints.

e. Open end units with beveled ends:
1) Fully grout open-end units with beveled ends.
2) Head joints of open-end units with beveled ends need not be mortared:

a) At beveled ends, form grout key that permits grout within 5/8 inch (15.9 mm) of 
face of unit.

b) Tightly butt units to prevent leakage of grout.

F. Masonry Veneer Ties:
1. Place corrugated sheet-metal anchors, sheet-metal anchors, and wire anchors as follows:
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a. Free of material that may destroy bond.
b. Install in same course as masonry as brick reinforcement on centerline of brick width.
c. Install as detailed by screwing through sheathing into framing:

1) Install as detailed by screwing through sheathing into framing.
2) Begin approximately 8 inches (200 mm) from base of masonry and with maximum 

spacing of 16 inches (400 mm) vertically and at each vertical stud horizontally.
3) Install final row of ties within 8 inches (200 mm) of top course of brick.

d. Provide at least one (1) adjustable two-piece anchor, anchor of wire size W 1.7 (MWll), or 22 
ga (0.8 mm) corrugated sheet-metal anchor for each 2.67 sq ft (0.25 sq m) of wall area.
1) Provide at least one anchor of other types for each 3.5 sq ft (0.33 sq m) of wall area.

e. Space anchors at maximum of 32 inches (813 mm) horizontally and 25 inches (635 mm) 
vertically, but not to exceed applicable requirement of as specified in two previous 
paragraphs.

f. Provide additional anchors around openings larger than 16 inch (400 mm) in either 
dimension:
1) Space anchors around perimeter of opening at maximum of 3 feet (0.90 m) on center.
2) Place anchors within 12 inch (300 mm) of opening.

2. Seismic Reinforcing:
a. Install in same course as masonry ties on centerline of brick width.
b. Attach reinforcing to ties in accordance with Manufacturer's instructions.
c. Lap ends of horizontal joint reinforcing 8 inches (200 mm) at joints.

G. Flashing:
1. General:

a. Install embedded flashing, metal drip edges, with weep holes and other components in 
masonry at lintels, ledges, floors, and other obstructions to downward flow of water in wall, 
and where indicated.

b. Prepare masonry surfaces so they are smooth and free from projections that could puncture 
flashing.  Where flashing is within mortar joint, place 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. Flexible flashing:
a. Install embedded flashing behind lower edge of air infiltration barrier.
b. Carry flashing vertically as detailed, but not less than 6 inch (150 mm) above horizontal 

plane.
c. Lap flexible flashing minimum of 6 inch (150 mm).
d. Seal all flashing laps with compatible lap cement.
e. Install flashing with sealant between flashing and drip edge/plate.
f. Do not stop flashing behind face of brickwork.
g. Place flashing at all points where air space is interrupted.
h. Extend head flashings no less than 6 inch (150 mm) beyond edges of openings and turn up 

to form watertight pan, seal with mastic.
i. Extend sill flashings no less than 8 inch (200 mm) minimum height to form watertight pan, 

seal with mastic.
j. All discontinuous flashing shall be turned up minimum 1 inch (25 mm) into head joint a 

flashing ends to form an end dam.
3. Drip edge/plate:  Install with sealant (or equal) between drip edge/plate and substrate.

H. Weep Holes:
1. General:

a. Weep holes must be placed at base of cavity and at all other flashing levels providing means 
of draining away any moisture that may have found its way into cavity.

b. Weep holes must provide clear access to cavity and must be placed directly on flashing for 
proper drainage.

I. Mortar Guard:
1. Place mortar guard continuously between brick and CMU at bottom masonry course at 

foundation.
2. Unit Masonry:

a. See Contract Drawings:
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1) Keep clean of all mortar and debris.
2) Install expansion joint materials in unit masonry as masonry progresses.  Do not allow 

materials to span expansion joints without provision to allow for in-plane wall or partition 
movement.

3) Provide vertical joints where indicated by inserting compressible filler of width required 
for installing backer rod and sealant specified in section 07 9213:  'Elastomeric Joint 
Sealants', but not less than 3/8 inch (9.5 mm).

3.4 FIELD QUALITY CONTROL

A. Non-Conforming Work:
1. Remove and replace defective material at Architect's direction and at no additional cost to Owner.

3.5 CLEANING

A. General:
1. Clean exposed masonry surfaces of stains, efflorescence, mortar and grout droppings, and debris 

using methods that do not damage masonry
2. After mortar has hardened, wet masonry and clean with specified cleaning compound.  Use stiff 

fibered brush for application.  Rinse masonry surfaces with water immediately after cleaning.  
Leave masonry clean, free of mortar daubs, and with tight mortar joints.

3. Wash adjacent non-masonry surfaces.  Use detergent and soft brushes or cloth.
4. Sweep and rake adjacent pavement and grounds to remove mortar and debris.  Where 

necessary, pressure wash pavement surfaces to remove mortar, dust, dirt, and stains.

B. Waste Management:
1. Clean up masonry debris and remove from site.

3.6 PROTECTION

A. General:
1. During construction, all walls should be kept dry by covering top of wall with a strong, water-

resistant membrane at end of each day or shutdown period.  Covering should overhang wall by at 
least 24 inches (610 mm) on each side, and should be secured against wind.

2. Covering should remain in place until top of cavity wall is completed or protected by adjacent 
materials.

3. Protect masonry with covering during rainy weather.

B. Cold Weather Requirements:
1. In cold weather, all materials and walls should be properly protected against freezing including 

storing of materials, preparation of mortar, heating of masonry units, laying precautions, and 
protection of Work.

2. Remove all masonry deemed frozen or damaged.

C. Stain prevention:  Prevent grout, mortar, and soil from staining face of masonry to be left exposed.  
Immediately remove 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 pointed and integral 

finishes, from mortar droppings.
4. Turn scaffold boards near wall on edge at end of each day to prevent rain from splashing mortar 

and dirt onto completed masonry.

END  OF  SECTION
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B L A N K   P A G E
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SECTION  04 2713

CAVITY  WALL  UNIT  MASONRY:  Enclosure Walls

PART 1 - GENERAL

1.1 SUMMARY

A. Includes But Not Limited To:
1. Furnish and install cavity wall unit masonry as described in Contract Documents for:

a. Mechanical Equipment Enclosure Walls.

B. Products Installed But Not Furnished Under This Section:
1. Brick veneer.
2. Concrete wall cap.
3. Masonry Accessories.

C. Related Requirements:
1. Section 03 4800:  'Precast Concrete Specialties' for precast concrete wall caps.
2. Section 04 0501:  ‘Common Masonry Requirements’ for:

a. Common masonry requirements and procedures.
b. Pre-installation conference held jointly with other masonry related sections.

3. Section 04 0513:  'Cement and Lime Masonry Mortaring' for quality of mortar.
4. Section 04 0516:  'Masonry Grouting' for quality of grout.
5. Section 04 0519:  'Masonry Anchors and Inserts' for anchor bolts used in masonry.
6. Section 04 0520:  'Masonry Reinforcing' for quality of masonry reinforcing.
7. Section 04 0523:  'Masonry Accessories' for drip edge/plate, flexible flashing, weep vents, and 

wall cap flashing.
8. Section 04 2113:  ‘Brick Veneer Masonry’.
9. Section 07 1900:  'Water Repellent' for sealing masonry after cleaning.

1.2 REFERENCES

A. Definitions:
1. Section 04 0501: ‘Common Masonry Requirements’ for:

a. Common Masonry Terms.
b. Brick and Brick Classifications.

B. Reference Standards:
1. ASTM International:

a. ASTM C90-16, 'Standard Specification for Loadbearing Concrete Masonry Units’.
b. ASTM C216-14, 'Standard Specification for Facing Brick (Solid Masonry Made from Clay or 

Shale)’.
c. ASTM C331/C331M-14, ‘Standard Specification for Lightweight Aggregates for Concrete 

Masonry Units’.
d. ASTM C476-16, ‘Standard Specification for Grout for Masonry’.

2. Masonry Standards Joint Committee (MSJC) - The Masonry Society (TMS) / American Concrete 
Institute (ACI) / American Society of Civil Engineers (SEI/ASCE):
a. TMS 402-13/ACI 530-13/ASCE 5-13 and TMS 602-13/ACI 530.1-13/ASCE 6-13, ‘Building 

Code Requirements and Specification for Masonry Structures’.

1.3 ADMINISTRATIVE REQUIREMENTS

A. Pre-Installation Conference:
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1. Participate in MANDATORY pre-installation conference as specified in Section 01 3100 held 
jointly with other Division 04 'Masonry' specifications in this Project that require pre-installation 
conference as specified in Section 04 0501.

1.4 SUBMITTALS

A. Informational Submittals:
1. Manufacturer Report:

a. Certification that CMU meets specified compressive strength requirements.

B. Closeout Submittals:
1. Include following in Operations And Maintenance Manual specified in Section 01 7800:

a. Record Documentation:
1) Manufacturer’s documentation:

a) Brick Manufacturer's literature or cut sheet.
b) Brick color and type selection.

1.5 DELIVERY, HANDLING, AND STORAGE

A. Delivery And Acceptance Requirements:
1. As specified in 04 0501: ‘Common Masonry Requirements’.

B. Storage And Handling Requirements:
1. Aggregate, Cementitious Material, Masonry Accessories, Masonry Units, and Reinforcement:

a. As specified in 04 0501: ‘Common Masonry Requirements’.

1.6 FIELD CONDITIONS

A. Ambient Conditions:
1. Cold Weather and Hot Weather Limitations:

a. As specified in Section 04 0501: ‘Common Masonry Requirements’.

PART 2 - PRODUCTS

2.1 SYSTEM

A. Materials:
1. Mortar:  Type 'N' as specified in Section 04 0513:  'Cement and Lime Masonry Mortaring'.
2. Grout:

a. Proportions of Ingredients:
1) Grout proportions shall be determined by one of following methods:

a) As per ASTM C476 Table 1: ‘Grout proportions by Volume’ for fine and coarse 
grout.

b) Specified Compressive Strength:  Proportions established by twenty-eight (28) day 
compressive strength tests in accordance with Test Method ASTM C1019 that 
obtain specified compressive strength:
(1) Grout shall be mixed to slump of 8 to 11 inches (200 to 280 mm) as 

determined by Test Method ASTM C143/C143M and shall have minimum 
compressive strength of 2000 psi (14 MPa) at 28 days.

3. Concrete Masonry Units:
a. Design Criteria:

1) Meet requirements of ASTM C90, lightweight classification:
a) 85 lbs per cu ft (1 362 kg per cu meter) minimum weight classification.
b) Lightweight aggregates conforming to ASTM C331/C331M.
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c) Do not use re-crushed masonry units as aggregate.
2) Outside Corners:  Square-edged, except where bull nose is indicated on Drawings.
3) Use special shapes for lintels, corners, jambs, sash, control joints, headers, bonding, 

etc, as required.
4) Uniform color and textures with unbroken edges.  Smooth face, except where shown 

otherwise on Drawings.
4. Brick:

a. Design Criteria:
1) As specified in Section 04 2113:  Brick Veneer Unit Masonry'.

2.2 ACCESSORIES

A. Cleaning Compounds:
1. Use type of compound recommended by Brick Manufacturer based on minerals present in 

masonry units.
2. Type Two Acceptable Products:

a. 202 or 202V by Diedrich Technologies, Oak Creek, WI  www.diedrichtechnologies.com.
b. Surekleen No. 600 or Vana-Trol by ProSoCo Inc, Kansas City, KS  www.prosoco.com.
c. Equal as approved by Architect before use.  See Section 01 6200.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Verification Of Conditions:
1. Verify substrates have been properly prepared.
2. Notify Architect of unsuitable conditions in writing.

a. Do not install masonry over unsuitable conditions.
b. Commencement of Work by installer is considered acceptance of substrate.

3.2 PREPARATION

A. Coordinate placement of reinforcement, anchors and accessories, flashings and weep holes and other 
moisture control products specified in other sections.

B. Prior to placing masonry:
1. Clean reinforcement by removing mud, oil, or other materials that will adversely affect or reduce 

bond at time mortar or grout is placed.
2. Remove laitance, loose aggregate, and anything else that would prevent mortar from bonding to 

foundation.

C. Wetting Masonry Units:
1. Concrete masonry:

a. Do not wet concrete masonry units before laying.  Wet cutting is permitted.

D. Reinforcement:
1. Place reinforcement and ties in grout spaces prior to grouting.

3.3 INSTALLATION

A. General:
1. Cold Weather and Hot Weather Limitations:

a. Place grout and mortar as specified in Section 04 0501: ‘Common Masonry Requirements’.

http://www.diedrichtechnologies.com/
http://www.prosoco.com/
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2. Maintain masonry courses to uniform dimension.  Form vertical and horizontal joints of uniform 
thickness.

3. Make cuts proper size to accommodate work of other trades.
4. Built-In Work:

a. As work progresses, install masonry flashings and weep holes and other built-in work 
specified in other sections.

B. Tolerances:
1. Masonry work shall be true to vertical and horizontal planes within 1/8 inch (3 mm) in 10 feet (3 

meters), non-cumulative.
2. Maintain 3/8 inch (9.5 mm) mortar joints throughout.

C. Flashing:
1. General:

a. Install embedded flashing, metal drip edges, with weep holes and other components in 
masonry at base of wall.

b. Prepare masonry surfaces so they are smooth and free from projections that could puncture 
flashing.  Where flashing is within mortar joint, place 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. Drip edge/plate:  Install with sealant (or equal) between drip edge/plate and substrate.
3. Through-wall (flexible) flashing:

a. Lap flexible flashing minimum of 6 inch (150 mm).
b. Seal all flashing laps with compatible lap cement.
c. Install flashing with sealant between flashing and drip edge/plate.
d. Flashing should be securely fastened to interior wythe and extend through face of exterior 

brick wythe.
e. Flashing should be turned up at least 8 inch and embedded in inner wythe.
f. Flashing should be carefully installed with no punctures or tears.
g. Where flashing is required to be lapped, ends of flashing should be overlapped a minimum 

of 6 inch (150 mm) and laps properly sealed to avoid water running between the sections.

D. Mortar:
1. Use mortar within two (2) hours of initial mixing.  Discard mortar that has begun to set.  Set 

masonry units within one (1) minute of spreading mortar.
2. Do not allow mortar build-up in cavity between brick veneer and Concrete Masonry Units (CMU).

E. Mortar Guard:
1. Place mortar guard continuously between brick and CMU at bottom masonry course at 

foundation.

F. Grouting:
1. General:

a. Provide grout that conforms to requirements as specified in Section 04 0516: ‘Masonry 
Grouting’.

b. Confine grout to areas indicated on Contract Drawings.  Use material to confine grout that 
permits bond between masonry units and mortar.

2. Concrete Masonry Units:
a. Fully grout masonry enclosure walls.

1) Place grout in 48 inch (1 200 mm) maximum lifts.
2) Consolidate grout by means of mechanical vibrator.  Do not use cell reinforcing to rod 

grout.
3) Before loss of plasticity, mechanically reconsolidate grout.
4) If placement of grout is stopped for one hour or longer, provide horizontal construction 

joints by stopping grout at least 1.1/2 inches (40 mm) below top of the course of block.
3. Do not grout space between wythes of masonry.

G. Laying:
1. Layout:

a. Running bond except where indicated otherwise.
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b. Select brick so there is uniform distribution of hues.
c. Use solid brick where brick coursing would otherwise show cores.

2. Joints:
a. Tool concave.  Fill completely except where indicated differently.
b. Do not tool until mortar has taken initial set.
c. Point holes in joints.  Fill and tool properly.

3. Concrete Masonry Units:
a. Lay hollow masonry units dry.  Do not lay masonry on frozen material.
b. Place hollow units so:

1) Face shells of bed joints are fully mortared.
2) Webs are fully mortared in all courses.
3) Head joints are mortared, minimum distance from each face equal to face shell 

thickness of unit.
4) Vertical cells to be grouted are aligned and unobstructed openings for grout are 

provided in accordance with Contract Drawings.
c. Align cells or cavities to preserve an unobstructed cavity for grouting installed in cells:
d. Full bedding required on both webs and face shell under first course.  Other courses need 

only face shell bedding except where bedding is needed to control flow of grout.
4. Brick Masonry Units:

a. Wet each brick to saturation.  Lay brick when surface is dry.  Brick absorption when laid 
should not exceed 0.025 oz per sq in (1.1 kg per sq m) maximum.

b. Shove brick into place in full mortar bed, do not lay.
c. Completely fill horizontal and vertical joints.  Do not furrow bed joints.
d. Strike backside joints on brick flush.  Do not allow mortar build-up in cavity between brick 

veneer and Concrete Masonry Units.
5. Weep Holes:

a. General:
1) Weep holes must be placed at base of cavity and at all other flashing levels providing 

means of draining away any moisture that may have found its way into cavity.
2) Weep holes must provide clear access to cavity and must be placed directly on flashing 

for proper drainage.
b. Install weep vents in weep holes at 33 inches (875 mm) on center maximum at bottom 

masonry course at foundation.

H. Reinforcing:
1. Reinforcing shall be free of material that may destroy bond.
2. Continuous Joint Reinforcing:

a. Beginning approximately 8 inches (200 mm) from base of masonry, provide joint reinforcing 
16 inches (400 mm) on center vertically, except 8 inches (200 mm) on center if drip crimped.

b. Maximum offset between brick and block coursing is 1-1/4 inch (32 mm) using ladder 
adjustable-wire reinforcement or ladder adjustable-wire reinforcement with seismic hook type 
reinforcing.  If brick and block coursing is exactly lined up, ladder adjustable-wire reinforcing 
may be used.  However, such reinforcing may not be bent to fit coursing that does not line 
up.

c. Lap splices and intersections minimum of 6 inches (150 mm).
3. Masonry Reinforcing Steel:

a. Place steel as shown on Contract Drawings.
b. Splice 48 bar diameters minimum.
c. Place reinforcing and dowels before pouring grout.
d. Dowel vertical reinforcing bars out of structure below with bars of same size and spacing.
e. Place horizontal bars in 8 inch (200 mm) deep bond beam units at top of wall and at 48 

inches (1 200 mm) on center between.  Continue bond beam units and reinforcement 
uninterrupted around corners and across wall intersections.

f. Place special vertical bars of same size as normal vertical reinforcement at corners and 
jambs of openings and recesses where bond beams are interrupted and at beam bearing 
locations not otherwise detailed.

g. Unless detailed otherwise, place special horizontal bars of same size as normal reinforcing 
above and below openings.  Extend bars 24 inches (600 mm) minimum beyond opening.
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3.4 FIELD QUALITY CONTROL

A. Field Tests And Inspections:
1. Tests and inspections are not required for masonry materials in enclosure walls.

B. Non-Conforming Work:
1. Remove and replace defective material at Architect's direction and at no additional cost to Owner.

3.5 CLEANING

A. General:
1. Clean exposed masonry surfaces of stains, efflorescence, mortar and grout droppings, and debris 

using methods that do not damage masonry.
2. After mortar has hardened, wet masonry and clean with specified cleaning compound.  Use stiff 

fibered brush for application.  Rinse masonry surfaces with water immediately after cleaning.  
Leave masonry clean, free of mortar daubs, and with tight mortar joints.

3. Wash adjacent non-masonry surfaces.  Use detergent and soft brushes or cloth.
4. Sweep and rake adjacent pavement and grounds to remove mortar and debris.  Where 

necessary, pressure wash pavement surfaces to remove mortar, dust, dirt, and stains.

B. Waste Management:
1. Unit Masonry:

a. Clean up masonry debris and remove from site.

3.1 PROTECTION

A. General:
1. Brace masonry walls until walls attain adequate strength and are tied into building structure.
2. Do not allow structural loading of masonry walls until walls attain adequate strength.
3. During construction, all walls should be kept dry by covering top of wall with strong, water-

resistant membrane at end of each day or shutdown period.  Covering should overhang wall by at 
least 24 inches (610 mm) on each side, and should be secured against wind.

4. Covering should remain in place until top of cavity wall is completed or protected by adjacent 
materials.

5. Protect masonry with covering during rainy weather.

B. Cold Weather Requirements:
1. In cold weather, all materials and walls should be properly protected against freezing including 

storing of materials, preparation of mortar, heating of masonry units, laying precautions, and 
protection of Work.

2. Remove all masonry deemed frozen or damaged.

C. Stain prevention:  Prevent grout, mortar, and soil from staining face of masonry to be left exposed.  
Immediately remove 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 pointed and integral 

finishes, from mortar droppings.
4. Turn scaffold boards near wall on edge at end of each day to prevent rain from splashing mortar 

and dirt onto completed masonry.

END  OF  SECTION
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SECTION  05 0503

SHOP-APPLIED  METAL  COATINGS

PART 1 - GENERAL

1.1 SUMMARY

A. Includes But Not Limited To:
1. Quality of factory or shop-applied priming applied to steel supplied to Project without finish coat.
2. Quality of and procedures for field touch-up and repair of factory-applied priming and galvanizing.

B. Related Requirements:
1. Section 05 4010:  'Cold-Formed Load-Bearing Metal Framing' for repair to galvanized coatings.
2. Sections under 09 9000 heading:  Finish painting.

1.2 REFERENCES

A. Reference Standards:
1. ASTM International:

a. ASTM A780/A780M-09(2015), ‘Standard Practice for Repair of Damaged and Uncoated 
Areas of Hot-Dip Galvanized Coatings'.

b. ASTM B695-04(2016), 'Standard Specification for Coatings of Zinc Mechanically Deposited 
on Iron and Steel'.

1.3 ADMINISTRATIVE REQUIREMENTS

A. Pre-Installation Conference:
1. Participate in pre-installation conference.
2. In addition to requirements of Section 01 3100, review following:

a. Meet with Architect before commencing repair of galvanized surfaces to establish extent of 
repairs required and, if applicable, choice of methods to be used.

1.4 SUBMITTALS

A. Action Submittals:
1. Product Data:

a. Product data and samples, if requested by Architect.

PART 2 - PRODUCTS

2.1 FINISHES

A. Factory And Shop-Applied Primer:
1. Compatible with and of equal or better quality than finish paint system to be applied by Sections 

under 09 9000 heading.
2. Primer on unexposed, unfinished surfaces may be fabricator's standard shop coat.

B. Repairs To Primed Surface:
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C. Unless otherwise specified, use primer which matches characteristics of original primer and is 
compatible with and of equal or better quality than finish paint system to be applied by Sections under 
09 9000 heading.

D. Material For Repairs Of Galvanized Surfaces:
1. Non-Structural, Non-Load-Bearing Items Not Exposed To Weather:

a. Zinc-Rich Paints:
1) Zinc-Dust Content:  Dried film shall contain 94 percent minimum of zinc-dust by weight.
2) Type One Acceptable Manufacturers:

a) Galvax by Alvin Products Inc, Everett, MA  www.alvinproducts.com.
b) ZRC Galvilite by ZRC Worldwide, Marshfield, MA  www.zrcworldwide.com.
c) Equal as approved by Architect before bidding.  See Section 01 6200.

2. Structural, Load-Bearing Items And Items Exposed To Weather:
a. Zinc-Based Solders, Powder, Or Rod:

1) Zinc-Cadmium solder with liquidus temperature range from 518 to 527 deg F (270 to 
275 deg C), or

2) Zinc-Tin-Lead alloy with liquidus temperature range from 446 to 500 deg F (230 to 260 
deg C).

b. Sprayed Zinc:  Wire, ribbon, or powdered zinc suitable for process.

PART 3 - EXECUTION

3.1 PREPARATION

A. Surface Preparation:
1. General:

a. Clean, grind, or otherwise prepare welds in steel that is to be coated within limits acceptable 
to welder responsible for structural integrity.

b. Surfaces to be coated shall be clean, dry and free of oil, grease, and corrosion products.
2. Preparation Of Primed, Ungalvanized Surfaces:

a. Clean welds and grind serious abrasions.
3. Preparation Of Galvanized Surfaces:

a. Follow requirements of ASTM A780/A780M and following:
b. For Repair Using Zinc-Rich Paints:

1) Blast clean surfaces to near-white metal, in accordance with SSPC-SP10 (1 to 2 mil 
anchor pattern), as minimum.

2) Where circumstances do not allow blast cleaning, power disk sand to bright metal 
finish.

3) Extend surface preparation into undamaged galvanized area.
4) Remove flux residue and weld spatter from welded areas.

c. For Repair Using Zinc-Based Alloys:
1) Clean surface to be reconditioned using wire brush, light grinding action, or mild 

blasting.
2) Extend surface preparation into surrounding, undamaged galvanized areas.
3) Remove flux residue and weld spatter from welded areas.
4) Preheat cleaned area to at least 600 deg F (316 deg C).

a) Do not overheat surface beyond 750 deg F (400 deg C) or allow surrounding 
galvanized coatings to be burned.

b) Wire brush surface during preheating.
d. For Repair Using Sprayed Zinc (Metallizing):

1) Blast clean surfaces to near-white metal, in accordance with SSPC-SP5 as minimum. 
2) Extend surface preparation into undamaged galvanized area.
3) Remove flux residue and weld spatter from welded areas.

http://www.alvinproducts.com/
http://www.zrcworldwide.com/
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3.2 REPAIR / RESTORATION

A. Repairs To Primed, Ungalvanized Surfaces:
1. Thoroughly clean metal and give one (1) prime coat of specified material, well-worked into metal 

joints and open spaces.  Match existing primed finish as required.
a. Do not apply primer at temperatures below 45 deg F (7 deg C).
b. Protect un-primed machine-finished surfaces against corrosion by priming.

B. Repairs To Galvanized Surfaces:
1. Non-Structural, Non-Load-Bearing Items Not Exposed To Weather:

a. Repair Using Zinc-Rich Paints:  Spray- or brush-apply zinc-rich paint to prepared area.  
Apply paint in single application employing multiple spray passes to achieve dry film 
thickness of 2 mils.

2. Structural, Load-Bearing Items And Items Exposed To Weather:
a. Repair Using Zinc-Based Alloys:

1) Rub cleaned, pre-heated areas with repair stick to deposit evenly distributed layer of 
zinc alloy.  If powdered zinc alloys are used, sprinkle powder on surface and spread out 
with spatula or similar tool.

2) Remove flux residue by rinsing with water or wiping with damp cloth.
b. Repair Using Sprayed Zinc (Metallizing):  Apply 2 mil minimum coating by means of metal-

spraying pistols fed with either zinc wire or zinc powder in accordance with requirements of 
ASTM B695, Type I.

3. All Items:
a. Apply repair materials immediately after surface preparation is complete.
b. Take thickness measurements, with either magnetic or electromagnetic gauge, to ensure 

applied coating is as specified or agreed to.

END  OF  SECTION
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SECTION  05 0523

METAL  FASTENING

PART 1 - GENERAL

1.1 SUMMARY

A. Includes But Not Limited To:
1. Quality of structural metal-to-metal, wood-to-metal, and wood-to-wood bolts used on Project.
2. Requirements and standards for site welded metal-to-metal connections.

B. Related Requirements:
1. Section 03 1511:  'Concrete Anchors And Inserts' for cast-in-place and drilled-in anchor bolts.
2. Furnishing and installing of structural bolts specified under Section concerned.
3. Performance of welding specified under Section concerned.

1.2 REFERENCES

A. Reference Standards:
1. American National Standards Institute / American Welding Society:

a. ANSI/AWS D1.1/D1.1M:2010, ‘Structural Welding Code - Steel’.
b. ANSI/AWS D1.3/D1.3M:2010, ‘Structural Welding Code - Sheet Steel’.

2. ASTM International:
a. ASTM A36/A36M-14, ‘Standard Specification for Carbon Structural Steel'.
b. ASTM A307-14, ‘Standard Specification for Carbon Steel Bolts and Studs, 60,000 psi 

Tensile Strength'.

1.3 QUALITY ASSURANCE

A. Qualifications:  Requirements of Section 01 4301 applies, but not limited to the following:
1. Welders shall be certified 30 days minimum before beginning work on Project.  If there is doubt 

as to proficiency of welder, Architect may require welder to take another test, at no expense to 
Owner.  Certification shall be by Pittsburgh Laboratories or other authority approved by Architect.

B. Certifications:
1. Maintain welder's certifications on job-site.

PART 2 - PRODUCTS

2.1 MANUFACTURED UNITS

A. Materials:
1. Bolts And Threaded Fasteners:

a. Bolts:  Conform to requirements of ASTM A307, Grade A.

2.2 ACCESSORIES

A. Arc-Welding Electrodes:  Type E70XX AWS Iron and Steel Arc-welding electrodes and meeting 
current AISC Specifications.



Project No. 505-0871-18010101       January 2018                Hobble Creek 1, 2, 3 - Chapel HVAC Upgrade

Metal Fastening - 2 - 05 0523

2.3 PERFORMANCE

A. Welding shall meet requirements of ANSI / AWS D1.1 and D1.3.

B. Minimum weld sizes, unless detailed otherwise.
1. Weld angles to angles with 1/4 inch (6 mm) fillet weld all around.

END  OF  SECTION
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SECTION  05 1223

STRUCTURAL  STEEL  FOR  BUILDINGS

PART 1 - GENERAL

1.1 SUMMARY

A. Products Furnished But Not Installed Under This Section:
1. Miscellaneous structural steel including following:

a. Lintels.

B. Related Requirements:
1. Section 05 0503:  ‘Shop-Applied Metal Coatings’ for quality of priming.
2. Section 05 0523:  ‘Metal Fastening’ for quality of welding.
3. Section 05 5215:  'Stainless Steel Handrails' for Rostrum Riser Handrail stainless posts to be set 

into metal pipe sleeves.
4. Section 09 9113:  ‘Exterior Painted Galvanized Metal’ for preparing and painting new exterior 

exposed galvanized metal surfaces.

1.2 REFERENCES

A. Reference Standards:
1. American Society For Testing And Materials:

a. ASTM A36/A36M-14, ‘Standard Specification for Carbon Structural Steel'.
b. ASTM A53/A53M-12, ‘Standard Specification for Pipe, Steel, Black and Hot-Dipped, Zinc-

Coated, Welded and Seamless'.
c. ASTM A500/A500M-13, ‘Standard Specification for Cold-Formed Welded and Seamless 

Carbon Steel Structural Tubing in Rounds and Shapes'.

PART 2 - PRODUCTS

2.1 COMPONENTS

A. Materials:
1. Miscellaneous Steel:

a. Meet requirements of ASTM A36/A36M for the following:
1) Miscellaneous structural steel.
2) Lintels for exterior walls.
3) Miscellaneous structural steel.

B. Fabrication:
1. Shop prime steel provided under this Section.

C. Finishes:
1. Galvanized:

a. Galvanize finish for following:
1) Lintels in exterior walls.

b. See Section 09 9113 for preparing and painting new exterior exposed galvanized metal 
surfaces.
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PART 3 - EXECUTION:  Not Used

END  OF  SECTION
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SECTION  05 5214

GALVANIZED STEEL  PIPE  AND  TUBE  RAILINGS

PART 1 - GENERAL

1.1 SUMMARY

A. Includes But Not Limited To:
1. Furnish and install galvanized steel pipe handrails as described in Contract Documents.

B. Products Furnished But Not Installed Under This Section:
1. Anchoring sleeves in concrete.

C. Related Requirements:
1. Section 03 3111:  'Normal-Weight Structural Concrete' for installation of anchoring sleeves.
2. Section 05 0503:  'Shop-Applied Metal Coatings' for quality of priming and repair of galvanizing.
3. Section 05 0523:  'Metal Fastening' for quality of welding.

1.2 REFERENCES

A. Definitions:
1. Galvanized:  To coat iron or steel with zinc for protection from rust and corrosion.
2. Non-shrink Grout:  Structural grout used for filling voids between elements that is formulated with 

cement, fine aggregates and admixtures.  Admixtures are used to provide expansive properties of 
the material during curing.  This expansion counteracts the natural tendency of cement grouts to 
shrink during curing.

B. Reference Standards:
1. ASTM International:

a. ASTM A53/A53M-12, ‘Standard Specification for Pipe, Steel, Black and Hot-Dipped, Zinc-
Coated, Welded and Seamless'.

b. ASTM A501/A501M-14, ‘Standard Specification for Hot-Formed Welded and Seamless 
Carbon Steel Structural Tubing'.

c. ASTM C1107/C1107M-14, ‘Standard Specification for Packaged Dry, Hydraulic-Cement 
Grout (Nonshrink)'.

1.3 SUBMITTALS

A. Action Submittals:
1. Shop Drawings:  Show fabrication and installation of handrails and railings including floor plans, 

elevations, sections, details of components, and attachments to other elements of The Work.

1.4 DELIVERY, STORAGE, AND HANDLING

A. Storage And Handling Requirements:
1. Store handrails and railing systems in clean, dry location, away from uncured concrete and 

masonry, and protected against damage.
2. Cover with waterproof paper, tarpaulin, or polyethylene sheeting.  Allow for air circulation inside 

covering.
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PART 2 - PRODUCTS

2.1 ASSEMBLIES

A. Materials:
1. Handrails, Railings, And Balusters:

a. Galvanized steel tubing meeting requirements of ASTM A501/A501M.
b. Size as shown in the Contract Documents.

2. Sleeves:
a. 6 to 9 inches (150 to 225 mm) long with cross-section shape and dimension to allow 1/2 inch 

(12.7 mm) minimum of grout around perimeter of pipe or tube.
b. Provide with fully welded steel plate forming bottom closure.

3. Brackets, Flanges, Fittings, And Anchors:
a. Provide standard wall brackets, flanges, miscellaneous fittings, and anchors for connection 

of handrails and railings to other construction.
b. Provide inserts and other anchorage devices for connecting handrails and railing systems to 

concrete or masonry work.

B. Fabrication:
1. Preassemble railing systems in shop to greatest extent possible to minimize field splicing and 

assembly.
2. Disassemble units only as necessary for shipping and handling limitations.  Clearly mark units for 

reassembly and coordinated installation.  Use connections that maintain structural value of joined 
pieces.

3. Grind smooth welded joints and buff welds to same appearance as remainder of railing.  Repair 
galvanizing and cut pipe ends as specified in Section 05 0503.

4. Form curves by bending pipe in jigs to produce uniform curvature for each configuration required.  
Maintain cylindrical cross-section of pipe throughout entire bend without buckling, twisting, 
cracking, or otherwise deforming exposed surfaces of pipe.

5. Welded Connections:
a. Fabricate railing system and handrail connections by welding.
b. Weld corners and seams continuously to comply with following:

1) Use materials and methods that minimize distortion and develop strength and corrosion 
resistance of base metals.

2) At tee and cross intersections, notch ends of intersecting members to fit contour of pipe 
to which end is joined and weld all around.

3) At exposed connections, finish exposed welds and surfaces smooth and blended so no 
roughness shows after finishing and so contours of welded surfaces match adjacent 
surfaces.

6. Return pipe ends of wall mounted handrails into wall.
7. Cap pipe ends of floor / ground mounted handrails and exterior handrails.
8. After fabrication, shop prime metal to be painted.

C. Finishes:
1. Factory-applied powder-coated finish.  Color as selected by Architect from Manufacturer's 

standard colors.

2.2 ACCESSORIES

A. Rail Setting Grout:
1. Commercial nonshrink grout conforming to requirements of ASTM C1107/C1107M, Type B or 

Type C.
2. Type Two Approved Manufacturers:

a. Normal Construction Grout A by Bonsal American, Charlotte, NC  www.bonsal.com.
b. Advantage 1107 Grout by Dayton Superior Specialty Chemicals, Kansas City, KS  

www.daytonsuperiorchemical.com.
c. NS Grout by Euclid Chemical Co, Cleveland, OH  www.euclidchemical.com

http://www.bonsal.com/
http://www.daytonsuperiorchemical.com/
http://www.euclidchemical.com/
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d. 5 Star Special Grout 110 by Five Star Products Inc, Fairfield, CT  www.fivestarproducts.com.
e. Duragrout by L&M Construction Chemicals Inc, Omaha, NE  www.lmcc.com
f. Sonneborn / BASF Building Systems, Shakopee, MN  www.chemrex.com.
g. Tamms Grout 621 by TAMMS Industries, Mentor, OH  www.tamms.com.
h. U S Spec MP Grout by U S Mix Products Co  www.usspec.com.
i. CG-86 Grout by W R Meadows, Hampshire, IL  www.wrmeadows.com.
j. Equal as approved by Architect before use.  See Section 01 6200.

PART 3 - EXECUTION

3.1 INSTALLATION

A. Coring of concrete for installation of balusters is acceptable.

B. Touch up field welds to match pre-finished material.

END  OF  SECTION

http://www.fivestarproducts.com/
http://www.lmcc.com/
http://www.chemrex.com/
http://www.tamms.com/
http://www.usspec.com/
http://www.wrmeadows.com/
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SECTION  05 5215

STAINLESS  STEEL  HANDRAILS

PART 1 - GENERAL

1.1 SUMMARY

A. Includes But Not Limited To:
1. Furnish and install stainless steel pipe handrails as described in Contract Documents.

a. Exterior Guardrails and Handrails.

B. Products Furnished But Not Installed Under This Section:
1. Anchoring sleeves in concrete for stainless steel pipe handrails.

C. Related Requirements:
1. Section 03 3111:  'Cast-In-Place Structural Concrete' for installation of anchoring sleeves cast 

into concrete.
2. Section 05 0523:  'Metal Fastening' for quality of welding.

1.2 REFERENCES

A. Definitions:
1. Non-shrink Grout:  Structural grout used for filling voids between elements that is formulated with 

cement, fine aggregates and admixtures.  Admixtures are used to provide expansive properties of 
the material during curing.  This expansion counteracts the natural tendency of cement grouts to 
shrink during curing.

2. Peened:  Nonslip textured gripping surface that is much easier to hold on to.
3. Stainless Steel Alloys:

a. Type 304 (UNS S30400):  Austenitic stainless steel with non-magnetic properties in 
annealed condition that provide good corrosion resistance to both chemical and atmospheric 
exposures, with high resistance to oxidations.  Most common and widely used stainless 
steel.

B. Reference Standards:
1. ASTM International:

a. ASTM C1107/C1107M-14, ‘Standard Specification for Packaged Dry, Hydraulic-Cement 
Grout (Nonshrink)'.

1.3 SUBMITTALS

A. Action Submittals:
1. Shop Drawings:  Show fabrication and installation of handrails and railings including floor plans, 

elevations, sections, details of components, and attachments to other elements of The Work.

PART 2 - PRODUCTS

2.1 ASSEMBLIES

A. Materials:
1. Handrails And Railings:
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a. 1-1/2 inch (38 mm) outside diameter non-magnetic satin finish 16 gauge (0.063) (1.6002 
mm) type 304 stainless tubing.

b. Sizes and configurations as indicated on Contract Drawings.
2. Pipe Sleeves:  2 inch (50 mm) diameter by 6 to 9 inch (150 to 225 mm) long non-magnetic 

stainless steel.

B. Fabrication:
1. Preassemble railing systems in shop to greatest extent possible to minimize field splicing and 

assembly.
2. Disassemble units only as necessary for shipping and handling limitations.  Clearly mark units for 

reassembly and coordinated installation.  Use connections that maintain structural value of joined 
pieces.

3. Grind smooth welded joints and buff welds to same appearance as remainder of railing.
4. Form curves by bending pipe in jigs to produce uniform curvature for each configuration required.  

Maintain cylindrical cross-section of pipe throughout entire bend without buckling, twisting, 
cracking, or otherwise deforming exposed surfaces of pipe.

5. Return pipe ends of wall mounted handrails into wall.
6. Welded Connections:

a. Fabricate railing system and handrail connections by welding.
b. Weld corners and seams continuously to comply with following:

1) Use materials and methods that minimize distortion and develop of metals.
2) At tee and cross intersections, notch ends of intersecting members to fit contour of pipe 

to which end is joined and weld all around.
3) At exposed connections, finish exposed welds and surfaces smooth and blended so no 

roughness shows after finishing and so contours of welded surfaces match adjacent 
surfaces.

2.2 ACCESSORIES

A. Rail Setting Grout:
1. Commercial non-shrink grout conforming to requirements of ASTM C1107, Type B or Type C.
2. Type Two Acceptable Manufacturers:

a. Normal Construction Grout A by Bonsal American, Charlotte, NC  www.bonsal.com.
b. Advantage 1107 Grout by Dayton Superior Specialty Chemicals, Kansas City, KS  

www.daytonsuperiorchemical.com.
c. NS Grout by Euclid Chemical Co, Cleveland, OH  www.euclidchemical.com
d. 5 Star Special Grout 110 by Five Star Products Inc, Fairfield, CT  www.fivestarproducts.com.
e. Duragrout by L&M Construction Chemicals Inc, Omaha, NE  www.lmcc.com.
f. Sonneborn / BASF Building Systems, Shakopee, MN  www.chemrex.com.
g. Tamms Grout 621 by TAMMS Industries, Mentor, OH  www.tamms.com.
h. U S Spec MP Grout by U S Mix Products Co, Denver, CO  www.usspec.com.
i. CG-86 Grout by W R Meadows, Hampshire, IL  www.wrmeadows.com.
j. Equal as approved by Architect before use.  See Section 01 6200.

PART 3 - EXECUTION

3.1 INSTALLATION

A. Touch up field welds to match finished material.

END  OF  SECTION

http://www.bonsal.com/
http://www.daytonsuperiorchemical.com/
http://www.euclidchemical.com/
http://www.fivestarproducts.com/
http://www.lmcc.com/
http://www.chemrex.com/
http://www.tamms.com/
http://www.usspec.com/
http://www.wrmeadows.com/
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SECTION  06 2024

DOOR,  FRAME,  AND  FINISH  HARDWARE  INSTALLATION

PART 1 - GENERAL

1.1 SUMMARY

A. Includes But Not Limited To:
1. Furnish and install sealants for caulking door frames as described in Contract Documents.
2. Furnish and install insulation in doorframes as described in Contract Documents.

B. Products Installed But Not Furnished Under This Section:
1. Fire-rated wood door frames.
2. Hollow metal doors.
3. Hollow metal door frames.
4. Finish hardware.

C. Related Requirements:
1. Sections under 04 2000 heading:  Grouting of frames installed in masonry walls.
2. Section 07 9213:  ' Elastomeric Joint Sealants' for quality of sealants.
3. Sections under 08 1000 heading:  Furnishing of doors and metal frames.
4. Sections under 08 7000 heading:  Furnishing of finish hardware.

1.2 ADMINISTRATIVE REQUIREMENTS

A. Pre-Installation Conference.
1. Participate in pre-installation conference.
2. In addition to agenda items specified in Section 01 3100, review following:

a. Schedule conference after hardware has been delivered to site and organized into hardware 
groups by door, but before installation of hardware.

b. Check for appropriate blocking and for correct hardware models and fasteners for 
substrates.

c. Review submittals and set of Manufacturer's installation, adjustment, and maintenance 
instructions submitted under Section 08 7101.

d. Review use of crowbar or other prying devices are not permitted to be used to set door 
frame into wall opening.

1.3 SUBMITTALS

A. Informational Submittals:
1. Installer Report:

a. Report verifying correct operation and adjustment of installed hardware.
2. Special Procedure Submittals:

a. Copy of 'Installation Guide for Doors & Hardware' by Door & Hardware Institute.  Guide may 
be obtained from Door and Hardware Institute (DHI).

1.4 QUALITY ASSURANCE

A. Regulatory Agency Sustainability Approvals:
1. Fire door installations shall meet code requirements.
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1.5 DELIVERY, STORAGE, AND HANDLING

A. Delivery And Acceptance Requirements:
1. Metal Frames:

a. Examine door frames and note damage upon acceptance.

B. Storage And Handling Requirements:
1. Metal Frames:

a. Protect metal frames from damage before and during installation.

PART 2 - PRODUCTS:  Not Used

PART 3 - EXECUTION

3.1 INSTALLATION

A. Hollow Metal Frames:
1. Site Tolerances:

a. Squareness:  1/16 inch (1.6 mm) from top edge to opposite top edge.
b. Plumbness:  1/16 inch (1.6 mm) from top of jamb to bottom of jamb.
c. Alignment:  1/16 inch (1.6 mm) from plane of left side face of jamb to right side face of jamb.
d. Twist:  1/16 inch (1.6 mm) across throat of jamb plane measured across each face to plane 

of opposite jamb throat.
e. Finished Clearance Between Door And Frame:

1) 1/16 inch (1.6 mm) at head and hinge jamb plus 1/16 inch (1.6 mm) maximum
2) 1/8 inch (3 mm) at strike jamb plus or minus 1/16 inch (1.6 mm) maximum.
3) 1/2 inch (12.7 mm) to top of finished floor surface or 1/4 inch (6 mm) to top of threshold, 

plus or minus 1/16 inch (1.6 mm) maximum.
2. Set frame in location and level head.

a. Use of crowbar or other prying device to set door frame into wall opening will damage door 
frames and are not permitted to be used.

3. Equalize with adjustable floor anchor.
4. Set spreaders and fasten jambs to floor and wall.

a. Wood spreaders shall be square, fabricated from lumber one inch minimum thick, be same 
length as door opening at header, and same depth as frame.

b. Cut notches for frame stops.
c. Do not remove spreaders until frames are permanently anchored in wall.
d. Use one spreader at base of frame and another at strike level.
e. Do not use temporary spreaders welded to base of jambs during installation of frame.

5. Fill gap between frame and framing with urethane foam or tightly-packed fiberglass insulation.  If 
urethane foam is used, foam interior of frames before installing frame.  Trim excess before 
installation of frame.

6. Caulking:
a. Caulk around both sides of frames of doors receiving acoustical seals with specified sealant.

B. Doors:
1. When Project is completed, doors shall not bind, stick, or be mounted so as to cause future 

hardware difficulties.
2. Do not impair utility or structural strength of door in fitting of door, applying hardware, or cutting 

and altering door louvers, panels, or other special details.

C. Hardware:
1. General:

a. Install using set of Manufacturer's installation, adjustment, and maintenance instructions 
submitted with hardware under Section 08 7101.  Follow as closely as possible.

2. Hardware for Wood Doors:
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a. If doors are not factory-machined, use hardware templates furnished by Hardware 
Manufacturer when mounting hardware.

b. Set hinges flush with edge surface.  Be sure that hinges are set in a straight line to prevent 
distortion.

c. Mount door latches high in strike plate opening so when door later settles, latch will not bind.

3.2 FIELD QUALITY CONTROL

A. Field Tests:
1. Arrange to have keys brought to Project site and, in meeting attended by local representatives 

and Architect, test every new key and locking mechanism.

B. Non-Conforming Work:  Non-conforming work as covered in the General Conditions applies, but is not 
limited to the following:
1. Correct any work found defective or not complying with contract document requirements at no 

additional cost to the Owner.
2. Door frames:

a. Door frames damaged by use of crowbar or other prying devices to set door frames shall be 
repaired or replaced at no additional cost to Owner.

3.3 CLOSEOUT ACTIVITIES

A. Instruction of Owner:
1. Using Owner's Operations And Maintenance Manual, explain keying systems at same time keys 

and locking mechanisms are tested.

END  OF  SECTION
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SECTION  07 1352

MODIFIED  BITUMINOUS  SHEET WATERPROOFING:  Below-Grade

PART 1 - GENERAL

1.1 SUMMARY

A. Includes But Not Limited To:
1. Furnish and install membrane waterproofing as described in Contract Documents.

1.2 REFERENCES

A. Reference Standards:
1. ASTM International:

a. ASTM D6505-00(2012), 'Standard Test Method for Assay of normal-Propyl Bromide 
Content'.

1.3 SUBMITTALS

A. Action Submittals:
1. Product Data:

a. Provide Manufacturer’s product data, installation instructions, use limitations and 
recommendations.  Include certification of data indicating VOC (Volatile Organic Compound) 
content of all components of waterproofing system.

b. Where applicable, provide three copies of Manufacturer's standard, OSHA approved 
Materials Safety Data Sheets.

B. Informational Submittals:
1. Qualification Statements:

a. Applicator's certification from Membrane System Manufacturer.

C. Closeout Submittals:
1. Include following in Operations And Maintenance Manual specified in Section 01 7800:

a. Warranty Documentation:
1) Final, executed copy of Warranty.

1.4 QUALITY ASSURANCE

A. Qualifications:
1. Applicators:

a. Applicator shall have approval of Membrane System Manufacturer.
b. Submit certification of this approval before commencing work.

1.5 WARRANTY

A. Manufacturer Warranty:
1. Manufacturer's ten-year materials and labor warranty on total system.
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PART 2 - PRODUCTS

2.1 SYSTEMS

A. Manufacturers:
1. Category Four Approved Manufacturers.  See Section 01 6200 for definitions of Categories.

a. Grace Construction Products, Cambridge, MA  www.na.graceconstruction.com.
b. Henry Company, El Secundo Park, CA  www.henry.com.
c. Karnak Corporation, Clark, NJ  www.karnakcorp.com.
d. Tremco Inc, Beachwood, OH  www.tremcosealants.com.
e. W R Meadows, Hampshire, IL  www.wrmeadows.com.

B. Materials:
1. Membrane:

a. For Application At Temperatures Above 40 deg F (4 deg C):
1) Bituthene System 3000 by Grace.
2) Blueskin  WP 200 by Henry.
3) Elasto-Ply 60 mil Membrane by Karnak.
4) Sealtight Mel-Rol by W R Meadows.

b. For Application At Temperatures Between 25 and 40 deg F (minus 4 and 4 deg C):
1) Bituthene System 3000LT by Grace.
2) Elasto-Ply 60 mil Membrane by Karnak.
3) Sealtight Mel-Rol by W R Meadows.

2. Primers:
a. For Application At Temperatures Above 40 deg F (4 deg C):

1) P-3000 by Grace.
2) Aquatek by Henry.
3) No 2000 primer by Karnak.
4) Sealtight Mel-Prime by W R Meadows.

b. For Application At Temperatures Between 25 and 40 deg F (minus 4 and 4 deg C):
1) P-3100 by Grace.
2) Aquatek by Henry.
3) No 3000 primer by Karnak.
4) Sealtight Mel-Prime by W R Meadows.

3. Elastomeric Mastic:
a. EM-3000 by Grace.
b. No 209 Elastomastic by Henry
c. No. 81 Rubberized mastic by Karnak.
d. Sealtight Pointing Mastic by W R Meadows.

4. Liquid Membrane:
a. LM-3000 by Grace.
b. No 209 Elastomastic by Henry
c. W-1 One-Kote by Karnak.
d. Sealtight Liquid Membrane by W R Meadows.

2.2 ACCESSORIES

A. Protection Board:  1/8 inch (3 mm) backer board:
1. PB-3000 by Grace.
2. As recommended by Henry.
3. As recommended by Karnak.
4. PC-2 Protection Course by W R Meadows.

B. Protection Board Adhesive:
1. PBA-3000 by Grace.
2. As recommended by Henry.
3. As recommended by Karnak.

http://www.na.graceconstruction.com/
http://www.henry.com/
http://www.karnakcorp.com/
http://www.tremcosealants.com/
http://www.wrmeadows.com/
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4. Sealtight Pointing Mastic by W R Meadows.

C. Pre-Fabricated Composite Drainage Board:
1. HSF Hydroduct by Grace.
2. As recommended by Henry.
3. As recommended by Karnak.
4. Tremdrain 1000 by Tremco.
5. As recommended by W R Meadows.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Verification Of Conditions:
1. Concrete surfaces shall be smooth, and monolithic with no voids, spalled areas, loose aggregate, 

sharp protrusions, or finishes other than smooth troweled.
2. Concrete shall have cured seven days minimum after form removal and be dry at time of 

application.

3.2 APPLICATION

A. Install system variants as follows:
1. Type 1:

a. Applied to vertical surfaces where shown on Drawings.
b. Consists of membrane and protection board.

B. Apply primer with lambswool roller at the rate of 250 to 350 sq ft per gal (5 to 7 m2 per liter):
1. Allow to dry until tack free, one hour minimum.  Do not prime area larger than can be covered in 

one working day.
2. Re-prime areas left overnight.

C. Apply membrane vertically in 8 foot (2 450 mm) maximum strips with vertical and horizontal joints 
lapping 2-1/2 inches (64 mm) minimum.
1. Press membrane on vertical surfaces with heavy hand pressure during application.
2. Press top edges with metal or wood hammer or knife handle.

D. Type 1:
1. Seal daily and permanent terminations with thin-troweled bead of specified mastic on vertical 

surfaces.  Do not permanently expose to sunlight.
2. Apply specified protection board adhesive and protection board.

3.3 FIELD QUALITY CONTROL

A. Manufacturer Services:
1. Manufacturer's Technical Representative shall inspect installed systems for vertical and 

horizontal installations before backfilling occurs.
2. Notify Manufacturer's Representative and Architect 48 hours before backfilling.

END  OF  SECTION
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SECTION  07 1900

WATER  REPELLENTS

PART 1 - GENERAL

1.1 SUMMARY

A. Includes But Not Limited To:
1. Furnish and apply water repellent system to exposed exterior masonry and precast concrete as 

described in Contract Documents in the following locations:
a. All poured in place concrete caps at mechanical enclosures.
b. All CMU at mechanical enclosures.

B. Related Requirements:
1. Sections under 04 0100 heading:  'Maintenance Of Masonry'.
2. Section: 04 2724:  'Cavity Wall Unit Masonry: Enclosure Walls’ for exterior mechanical enclosures 

and/or trash enclosures.

1.2 ADMINISTRATIVE REQUIREMENTS

A. Pre-Installation Conference:  Schedule pre-installation conference for same time as application of test 
application.

1.3 SUBMITTALS

A. Action Submittals:
1. Product Data:  Manufacturer's product data including data substantiating that specified materials 

are recommended by Manufacturer for applications shown.

B. Informational Submittals:
1. Manufacturer Instructions:  Printed application instructions.

1.4 QUALITY ASSURANCE

A. Regulatory Agency Sustainability Approvals:
1. Comply with applicable VOC standards and other local requirements.

B. Qualifications:
1. Installer:

a. Installer shall be acceptable to Manufacturer as applicator of its product.
b. Minimum five (5) satisfactorily completed installations of comparable quality, scope, similar 

size, and complexity in past two (2) years before bidding.

C. Preconstruction Testing:
1. Test substrate for moisture content.  Do not apply if moisture contents of wall not within limits 

acceptable to Manufacturer.
2. Apply 10 foot (3 meter) square test application for review of substrate preparation procedures and 

application methods.
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1.5 FIELD CONDITIONS

A. Ambient Conditions:
1. Temperatures at time of application:

a. Silane:  Between 40 and 75 deg F (4 and 24 deg C).
b. Siloxane:  Between 40 and 100 deg F (4 and 38 deg C).

2. No precipitation shall have occurred within 24 hours of application or be expected for 48 hours 
minimum after completion of application.

PART 2 - PRODUCTS

2.1 MANUFACTURERS

A. Type One Acceptable Products:
1. Silane:

a. Hydrozo Enviroseal 20 by Hydrozo, Shalopee, MN  www.buildingsystems.basf.com.
b. Rainstopper 120 by TexCote - Textured Coatings of America, Panama City, FL  

www.texcote.com.
c. Weather Worker S-20 (J-28) by Dayton Superior Specialty Chemicals, Kansas City, KS  

www.daytonsuperiorchemical.com.
2. Siloxane:

a. Prime A Pell 200 by Chemprobe, Div Tnemec, North Kansas City, MO  www.tnemec.com.
b. Rainstopper 600 by TexCote - Textured Coatings of America, Panama City, FL  

www.texcote.com.
c. Sure Klean Weather Seal Siloxane WB Concentrate by ProSoCo, Lawrence, KS  

www.prosoco.com.
d. Weather Worker WB (J-26-WB) by Dayton Superior Specialty Chemicals, Kansas City, KS  

www.daytonsuperiorchemical.com.
3. Equals as approved by Architect before bidding.  See Section 01 6200.

PART 3 - EXECUTION

3.1 PREPARATION

A. Do not apply water repellent until after installation of sealants in areas to receive water repellants and 
adjoining areas.

B. Clean substrate of substances that will interfere with penetration and adhesion of water repellent.

C. Protect adjoining work from spillage or blow-over as recommended by Manufacturer.

3.2 APPLICATION

A. Apply two heavy saturation spray coats beginning at bottom of walls and following Manufacturer's 
written application instructions.

3.3 CLEANING

A. Immediately clean adjoining surfaces of spillage and overspray as recommended by Manufacturer.

END  OF  SECTION

http://www.buildingsystems.basf.com/
http://www.texcote.com/
http://www.daytonsuperiorchemical.com/
http://www.tnemec.com/
http://www.texcote.com/
http://www.prosoco.com/
http://www.daytonsuperiorchemical.com/
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SECTION  07 2113

BOARD  INSULATION

PART 1 - GENERAL

1.1 SUMMARY

A. Includes But Not Limited To:
1. Furnish and install board insulation on exterior perimeter as described in Contract Documents.

B. Related Requirements:

1.2 REFERENCES

A. Definitions:
1. Flame Spread:  The propagation of flame over a surface.
2. Flame Spread Index:  The numerical value assigned to a material tested in accordance with 

ASTM E84.
3. Smoke-Developed Index:  The numerical value assigned to a material tested in accordance with 

ASTM E84.

B. Reference Standards:
1. ASTM International:

a. ASTM C518-15, ‘Standard Test Method for Steady-State Thermal Transmission Properties 
by Means of the Heat Flow Meter Apparatus’.

b. ASTM C578-17, ‘Standard Specification for Rigid, Cellular Polystyrene Thermal Insulation’.
c. ASTM C1289-17, ‘Standard Specification for Faced Rigid Cellular Polyisocyanurate Thermal 

Insulation Board’.
d. ASTM E84-16, ‘Standard Test Method for Surface Burning Characteristics of Building 

Materials'.
e. ASTM E96/E96M-16, ‘Standard Test Methods for Water Vapor Transmission of Materials’.

2. Underwriters Laboratories, Inc.:
a. UL 723: ‘Tests for Surface Burning Characteristics of Building Materials’ (10th Edition).

1.3 QUALITY ASSURANCE

A. Regulatory Agency Sustainability Approvals:
1. Insulation shall be manufactured to be in compliance with International Code Council (IBC) or 

other applicable building codes.
2. Fire-Test-Response Characteristics:  As determined by test method indicated below by qualified 

testing agency.  Identify products with appropriate markings of applicable testing agency.
a. Surface-Burning Characteristics:

1) Insulation shall have Class A flame spread rating in accordance with ASTM E84 or UL 
723.
a) Class A (Flame spread index 0-25; Smoke-developed index 0-450).
b) Flash point:  None.
c) Flash point:  None.

3. Qualifications:
a. Installer:  Firm which has at least three (3) years experience in work of type required by this 

specification.
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1.4 DELIVERY, STORAGE, AND HANDLING

A. Delivery And Acceptance Requirements:
1. Materials shall be delivered in original, unopened packages with labels intact.  Exercise care to 

avoid damage during unloading.
2. Deliver materials in sufficient quantities to allow continuity of work.

B. Storage And Handling Requirements:
1. Store, protect and handle materials in accordance with Manufacturer’s recommendations to 

prevent damage, contamination and deterioration.  Keep material free of dirt and other foreign 
matter.

2. Store in cool, dry area away from sources of heat, flame, ignition and strong oxidizing agents.
3. Following Manufacturer’s instructions for protection when handling and cutting insulation.

1.5 WARRANTY

A. Manufacturer Warranty:
1. Manufacturer's Insulation Warranty.

PART 2 - PRODUCTS

2.1 MANUFACTURERES

A. Manufacturer Contact List:
1. OSI Sealants, Mentor, OH  www.osiproseries.com.
2. Owens Corning, Toledo, OH  www.owens-corning.com.
3. Dow Chemical, Midland, MI  www.dow.com 

2.2 MATERIALS

A. Board Insulation:
1. Description:

a. Extruded polystyrene foam insulation for use below grade.
2. Design Criteria:

a. Meet requirements of ASTM C578, Type IV.
b. Close-cell foam insulation.
c. Meet requirements of ASTM E84 or UL 723 for ‘surface burning characteristics of building 

materials’.
d. Perimeter Insulation:

1) Butt type, minimum RSI 1.7 (R-10), 50 mm (2 inches) thick by 600 mm (24 inches) by 
standard length.

3. Type One Acceptable Products:
a. Foamular 250 by Owens Corning.
b. Styrofoam Scoreboard Extruded Polystyrene Foam Insulation by Dow Chemical.
c. Equal as approved by Architect before bidding.  See Section 01 6200.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Verification Of Conditions:
1. Prior to all work of this section, carefully inspect installed work of all other trades and verify that all 

such work is complete to point where installation may properly commence.

http://www.osiproseries.com./
http://www.owens-corning.com/
http://www.dow.com/
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2. Verify insulation may be installed in accordance with original design an manufacturer’s 
recommendations

3. Discrepancies:
a. In event of discrepancy, immediately notify Architect.
b. Do not proceed with installation in areas of discrepancy until all such discrepancies have 

been fully resolved.

3.2 INSTALLATION

A. General:  Install insulation in compliance with International Code Council (IBC) or other applicable 
building codes and in accordance with Manufacturer’s current recommendations.
1. Install where shown in the Contract Documents.

3.3 FIELD QUALITY CONTROL

A. Field Tests And Inspections:
1. Upon completion of installation, visually inspect each insulated area and verify that all insulation 

is complete and properly installed.

B. Non-Conforming Work:  Non-conforming work as covered in the General Conditions applies, but is not 
limited to the following:
1. Correct any work found not complying with contract document requirements at no additional cost 

to the Owner.

3.4 CLEANING

A. Waste Management:
1. Remove from site debris resulting from work of this Section.

END  OF  SECTION
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SECTION  07 9213

ELASTOMERIC  JOINT  SEALANTS

PART 1 - GENERAL

1.1 SUMMARY

A. Includes But Not Limited To:
1. Furnish and install sealants not specified to be furnished and installed under other Sections.
2. Quality of sealants to be used on Project not specified elsewhere, including submittal, material, 

and installation requirements.

B. Related Requirements:
1. Removing existing sealants specified in Sections where work required.
2. Furnishing and installing of sealants is specified in Sections specifying work to receive new 

sealants.

1.2 REFERENCES

A. Definitions:
1. Sealant Types and Classifications:

a. ASTM Specifications:
1) Type:

a) Type S:  Single-component sealant.
b) Type M:  Multi-component sealant.

2) Grade:
a) Grade P:  Pourable or self-leveling sealant used for horizontal traffic joints.
b) Grade NS:  Non-sag or gunnable sealant used for vertical and non-traffic joints.

3) Classes:  Represent movement capability in percent of joint width.
a) Class 100/50:  Sealant that, when tested for adhesion or cohesion under cyclic 

movement shall withstand of at least 100 percent increase and decrease of at least 
50 percent of joint width as measured at time of application.

b) Class 50:  Sealant that, when tested for adhesion or cohesion under cyclic 
movement shall withstand increase and decrease of at least 50 percent of joint 
width as measured at time of application.

c) Class 25:  Sealant that, when tested for adhesion or cohesion under cyclic 
movement shall withstand increase and decrease of at least 25 percent of joint 
width as measured at time of application.

d) Class 12:  Sealant that, when tested for adhesion and cohesion under cyclic 
movement shall withstand increase and decrease of at least 12 percent of joint 
width as measured at time of application.

4) Use:
a) T  (Traffic):  Sealant designed for use in joints in pedestrian and vehicular traffic 

areas such as walkways, plazas, decks and parking garages.
b) NT  (Non-Traffic):  Sealant designed for use in joints in non-traffic areas.
c) I  (Immersion):  Sealant that meets bond requirements when tested by immersion 

(Immersion rated sealant applications require primer).
d) M  (Mortar):  Sealant that meets bond requirements when tested on mortar 

specimens.
e) G  (Glass):  Sealant that meets bond requirements when tested on glass 

specimens.
f) A  (Aluminum):  Sealant that meets bond requirements when tested on aluminum 

specimens.
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g) O  (Other):  Sealant that meets bond requirements when tested on substrates 
other than standard substrates, being glass, aluminum, mortar.

2. Silicone:  Any member of family of polymeric products whose molecular backbone is made up of 
alternating silicon and oxygen atoms and which has pendant hydrocarbon groups attached to 
silicon atoms.  Used primarily as a sealant. Offers excellent resistance to water and large 
variations in temperature (minus 100 deg F to + 600 deg F) (minus 73.3 deg C to + 316 deg C).

B. Reference Standards:
1. ASTM International:

a. ASTM C920-14a, ‘Standard Specification for Elastomeric Joint Sealants’.
b. ASTM C1193-16, ‘Standard Guide for Use of Joint Sealants’.
c. ASTM C1330-02(2013), ‘Standard Specification for Cylindrical Sealant Backing for Use with 

Cold Liquid Applied Sealants’.
d. ASTM C1481-12(2017) 'Standard Guide for Use of Joint Sealants with Exterior Insulation & 

Finish Systems (EIFS)'.
e. ASTM D5893/D5893M-16, ‘Standard Specification for Cold Applied, Single Component, 

Chemically Curing Silicone Joint Sealant for Portland Cement Concrete Pavements’.

1.3 ADMINISTRATIVE REQUIREMENTS

A. Scheduling:
1. Schedule work so waterproofing, water repellents and preservative finishes are installed after 

sealants, unless sealant manufacturer approves otherwise in writing.
2. Ensure sealants are cured before covering with other materials.

1.4 SUBMITTALS

A. Action Submittals:
1. Product Data:

a. Manufacturer's specifications and other data needed to prove compliance with the specified 
requirements.

b. Manufacturer's literature for each Product.
c. Schedule showing joints requiring sealants.  Show also backing and primer to be used.

B. Informational Submittals:
1. Certificates:

a. Manufacturer's Certificate:
1) Certify products are suitable for intended use and products meet or exceed specified 

requirements.
2) Certificate from Manufacturer indicating date of manufacture.

2. Manufacturers’ Instructions:
a. Manufacturer's installation recommendations for each Product.
b. Manufacturer's installation for completing sealant intersections when different materials are 

joined.
c. Manufacturer's installation for removing existing sealants and preparing joints for new 

sealant.

1.5 QUALITY ASSURANCE

A. Qualifications:
1. Manufacturer:  Company specializing in manufacturing products specified in this section with 

minimum ten (10) years documented experience.
2. Applicator Qualifications:  

a. Company specializing in performing work of this section.



Project No. 505-0871-18010101       January 2018                Hobble Creek 1, 2, 3 - Chapel HVAC Upgrade

Elastomeric Joint Sealants - 3 - 07 9213

b. Provide if requested, reference of projects with minimum three (3) years documented 
experience, minimum three (3) successfully completed projects of similar scope and 
complexity, and approved by manufacturer.

c. Designate one (1) individual as project foreman who shall be on site at all times during 
installation.

B. Preconstruction Testing:
1. Pre-construction testing is not required when sealant manufacturer can furnish data acceptable to 

Architect based on previous testing for materials matching those of the Work.

1.6 DELIVERY, STORAGE, AND HANDLING

A. Delivery and Acceptance Requirements:
1. Deliver and keep in original containers until ready for use.
2. Inspect for damage or deteriorated materials.

B. Storage and Handling Requirements:
1. Handle, store, and apply materials in compliance with applicable regulations and material safety 

data sheets (MSDS).
2. Handle to prevent inclusion of foreign matter, damage by water, or breakage.
3. Store in a cool dry location, but never under 40 deg F (4 deg C) or subjected to sustained 

temperatures exceeding 90 deg F (32 deg C) or as per Manufacturer's written recommendations.
4. Do not use sealants that have exceeded shelf life of product.

1.7 FIELD CONDITIONS

A. Ambient Conditions:
1. Do not install sealant during inclement weather or when such conditions are expected. Allow wet 

surfaces to dry.
2. Follow Manufacturer’s temperature recommendations for installing sealants.

1.8 WARRANTY

A. Manufacturer Warranty:
1. Signed warranties against adhesive and cohesive failure of sealant and against infiltration of 

water and air through sealed joint for period of three (3) years from date of Substantial 
Completion.
a. Manufacturer's standard warranty covering sealant materials.
b. Applicator’s standard warranty covering workmanship.

PART 2 - PRODUCTS

2.1 SYSTEMS

A. Manufacturers:
1. Manufacturer Contact List:

a. Dow Corning Corp., Midland, MI  www.dowcorning.com.
b. Franklin International, Inc.  Columbus, OH  www.titebond.com.
c. GE Sealants & Adhesives (see Momentive Performance Materials Inc.).
d. Laticrete International Inc., Bethany, CT  www.laticrete.com.
e. Momentive Performance Materials Inc. (formally GE Sealants & Adhesives), Huntersville, 

NC  www.ge.com/silicones.
f. Sherwin-Williams, Cleveland, OH  www.sherwin-williams.com.

http://www.dowcorning.com/
http://www.titebond.com/
http://www.laticrete.com/
http://www.ge.com/silicones
http://www.sherwin-williams.com/
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g. Sika Corporation, Lyndhurst, NJ  www.sikaconstruction.com or Sika Canada Inc, Pointe 
Claire, QC  www.sika.ca.

h. Tremco, Beachwood, OH  www.tremcosealants.com or Tremco Ltd, Toronto, ON  (800) 363-
3213.

B. Materials:
1. Design Criteria:

a. Compliance:  Meet or exceed requirements of these standards:
1) ASTM C920:  Elastomeric joint sealant performance standard.
2) ASTM D5893/D5893M:  Silicone Joint Sealant for Concrete Pavements.

b. Comply with Manufacturer’s ambient condition requirements.
c. Sealants must meet Manufacturer's shelf-life requirements.
d. Sealants must adhere to and be compatible with specified substrates.
e. Sealants shall be stable when exposed to UV, joint movements, and environment prevailing 

at project location.
f. Primers (Concrete, stone, masonry, and other nonporous surfaces typically do not require a 

primer.  Aluminum and other nonporous surfaces except glass require use of a primer.  
Installer Option to use Adhesion Test to determine if primer is required or use primer called 
out in related sections):
1) Adhesion Test:

a) Apply silicone sealant to small area and perform adhesion test to determine if 
primer is required to achieve adequate adhesion.  If necessary, apply primer at 
rate and in accordance with Manufacturer’s instructions.  See ‘Field Quality 
Control’ in Part 3 of this specification for Adhesive Test.

2) If Primer required, shall not stain and shall be compatible with substrates.
3) Allow primer to dry before applying sealant.

2. Sealants At Exterior Building Elements:
a. Description:

1) Weathersealing expansion, contraction, perimeter, and other movement joints which 
may include all or part of the following for project:
a) Door frames.
b) Masonry.
c) Wall penetrations.
d) Other joints necessary to seal off building from outside air and moisture.

b. Design Criteria:
1) Meet following standards for Sealant:

a) ASTM C920: Type S, Grade NS, Class 50 Use NT, M, G, A.
2) Limitations:

a) Do not use below-grade applications.
b) Do not use on surfaces that are continuously immersed or in contact with water.
c) Do not use on wet, damp, frozen or contaminated surfaces.
d) Do not use on building materials that bleed oils, plasticizers or solvents, green or 

partially vulcanized rubber gaskets or tapes.
3) Color:

a) Architect to select from Manufacturer's standard colors.
b) Match building elements instead of window (do not use white that shows dirt 

easily).
c. Category Four Approved Products.  See Section 01 6200 for definitions of Categories:

1) Dow Corning:
a) Primer:  1200 Prime Coat.
b) Sealant:  791 Silicone Weatherproofing Sealant.

2) Momentive Performance Materials (formerly, GE Sealants & Adhesives):
a) Primer:  SS4044 Primer.
b) Sealant:  GE SCS2000 SilPruf Silicone Sealant & Adhesive.

3) Tremco:
a) Primer:

(1) Metal surface:  No. 20 primer.
(2) Porous surfaces:  No. 23 primer.

b) Sealant:  Spectrum 1 Silicone Sealant.
3. Sealants At Expansion Joints in Exterior Concrete (Aprons, Mowstrips,:

http://www.sikaconstruction.com/
http://www.sika.ca/
http://www.tremcosealants.com/
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a. Expansion Joints:
1) Design Criteria:

a) Meet following standards for Sealant:
(1) ASTM C920: Type S, Grade NS, Class 100/50 Use T, NT, M, G, A, and O.

2) Sealant required at expansion for following areas:
a) Between entryway slabs and building foundations.
b) Between sidewalks and building foundations.
c) Miscellaneous vertical applications.

3) Sealant NOT required at expansion joints for following areas:
a) Within aprons and where aprons abut building foundations and sidewalks.
b) Within mowstrips and where mowstrips abut building foundations and sidewalks.
c) Within sidewalks.

4) Category Four Approved Products.  See Section 01 6200 for definitions of Categories:
a) Dow Corning:

(1) Primer:  1200 Prime Coat.
(2) Sealant:  790 Silicone Building Sealant.

b) Sika:
(1) Primer:  Sikasil Primer-2100.
(2) Sealant:  Sikasil-728 NS Non-Sag Silicone Sealant.

b. Penetrations thru Concrete Walls:
1) Design Criteria:

a) Meet following standards for Sealant:
(1) ASTM C920: Type S, Grade NS, Class 100/50 Use T, NT, M, G, A, and O.

2) Category Four Approved Products.  See Section 01 6200 for definitions of Categories:
a) Dow Corning:

(1) Primer:  1200 Prime Coat.
(2) Sealant:  790 Silicone Building Sealant.

b) Sika:
(1) Primer:  Sikasil Primer-2100.
(2) Sealant:  Sikasil-728 NS Non-Sag Silicone Sealant.

4. Sealants At Control Joints in Exterior Concrete (Aprons, Entryway Slabs, Mowstrips, Retaining 
Walls, Sidewalks):
a. Control Joints:

1) Design Criteria:
a) Meet following standards for Sealant:

(1) ASTM C920, Type S, Grade P, Class 100/50; Use T, M, G, A, O.
2) Sealant required at control joints in following areas:

a) Retaining walls.
b) Miscellaneous vertical applications.

3) Sealant is NOT required at control joints, unless needed to protect moisture sensitive 
soils or by Contract Drawings, in following areas:
a) Within aprons.
b) Within mowstrips.
c) Within sidewalks.
d) Within entryway slabs.

4) Category Four Approved Products.  See Section 01 6200 for definitions of Categories:
a) Dow Corning:

(1) Primer:  1200 Prime Coat.
(2) Sealant:  890-SL Silicone Building Sealant.

b) Sika:
(1) Primer:  Primer:  Sikasil Primer-2100.
(2) Sealant:  Sikasil-728 SL Self-leveling Silicone Sealant.

5. Sealants At Precast Concrete Cap and Joint Covers:
a. Description:

1) Soft lead strip, when set and bedded in sealant, form cap which assures permanent 
elastic seal for any masonry joint as specified in Section 03 4800.

b. Design Criteria:
1) Meet following standards for Sealant:

a) ASTM C920: Type S, Grade NS, Class 50 Use A, G, M.
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b) Strips should be of sufficient size to cover the joint width, plus percentage 
allowance for anticipated joint movement, plus 1/4 inch (6.4 mm).

c. Category Four Approved Products.  See Section 01 6200 for definitions of Categories:
1) Dow Corning:

a) Primer:  1200 Prime Coat.
b) Sealant:  791 Silicone Weatherproofing Sealant.

2) Momentive Performance Materials (formerly, GE Sealants & Adhesives):
a) Primer:  SS4044 Primer.
b) Sealant:  GE SCS2000 SilPruf Silicone Sealant & Adhesive.

3) Sika:
a) Primer:  Sikasil Primer-2100.
b) Sealant:  Sikasil-728 NS Non-Sag Silicone Sealant.

4) Tremco:
a) Primer:

(1) Metal surface:  No. 20 primer.
(2) Porous surfaces:  No. 23 primer.

b) Sealant:  Spectrum 1 Silicone Sealant.
6. General Interior Sealants:

a. General:
1) Inside jambs and heads of exterior door frames.

b. Design Criteria:
1) Meet ASTM C920, Type S, Grade NS, NT, and Class 25 test requirements.
2) 100 percent silicone sealant.

c. Non-Paintable Sealant (Installer Option A):
1) Category Four Approved Product.  See Section 01 6200 for definitions of Categories:

a) Dow Corning:  Tub, Tile, And Ceramic Silicone Sealant.
b) Laticrete:  Latasil Silicone Sealant.
c) Momentive Performance Materials (formerly, GE Sealants & Adhesives):  GE 

SCS2800 SilGlaze II Silicone Sealant.
d) Sherwin Williams:  White Lightning Silicone Ultra Low Odor Window and Door 

Sealant.
e) Tremco:  Tremsil 200 Silicone Sealant.
f) Franklin International:  Titebond 2601 (White) 2611 (Clear) 100% Silicone Sealant.

d. Paintable Sealant (Installer Option B):
1) Category Four Approved Product.  See Section 01 6200 for definitions of Categories:

a) Momentive Performance Materials (formerly, GE Sealants & Adhesives):  GE 
SCS7000 Paintable Silicone Sealant.

2.2 ACCESSORIES

A. Bond Breaker Tape:
1. Pressure sensitive tape as by Sealant Manufacturer to suit application.
2. Provide tape to prevent adhesion to joint fillers or joint surfaces at back of joint and allow sealant 

movement.

B. Joint Backing:
1. Comply with ASTM C1330.
2. Flexible closed cell, non-gassing polyurethane or polyolefin rod or bond breaker tape as 

recommended by Sealant Manufacturer for joints being sealed.
3. Oversized 25 to 50 percent larger than joint width.

C. Joint Cleaner:
1. Non-corrosive and non-staining type as recommended by Sealant Manufacturer, compatible with 

joint forming materials.

D. Masking Tape:
1. Non-staining, non-absorbent tape product compatible with joint sealants and adjacent joint 

surfaces.
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PART 3 - EXECUTION

3.1 EXAMINATION

A. Verification Of Conditions:
1. Examine substrate surfaces and joint openings are ready to receive Work.

a. Verify each sealant is compatible for use with joint substrates.
b. Verify joint surfaces are clean and dry.
c. Ensure concrete surfaces are fully cured.

2. Sealants provided shall meet Manufacturer's shelf-life requirements.
3. Notify Architect of unsuitable conditions in writing.

a. Do not proceed until unsatisfactory conditions are corrected.
4. Commencement of Work by installer is considered acceptance of substrate.

3.2 PREPARATION

A. Surface Preparation:
1. Remove existing joint sealant materials where specified.

a. Clean joint surfaces of residual sealant and other contaminates capable of affecting sealant 
bond to joint surface using manufacturer’s recommended joint preparation methods.

b. Repair deteriorated or damaged substrates as recommended by Sealant Manufacturer to 
provide suitable substrate.  Allow patching materials to cure.

2. Surfaces shall be clean, dry, free of dust, oil, grease, dew, frost or incompatible sealers, paints or 
coatings that may interfere with adhesion.  Prepare substrates in accordance with Manufacturer’s 
instructions:
a. Porous surfaces:  Clean by mechanical methods to expose sound surface free of 

contamination and laitance followed by blasting with oil-free compressed air.
b. Nonporous surfaces:  Use two-cloth solvent wipe in accordance with ASTM C1193.  Allow 

solvent to evaporate prior to sealant application.
c. High-pressure water cleaning:  Exercise care that water does not enter through failed joints.
d. Primers:

1) Primers enhance adhesion ability.
2) Use of primers is not a substitution for poor joint preparation.
3) Primers should be used always in horizontal application where there is ponding water.

3. Field test joints in inconspicuous location.
a. Verify joint preparation and primer required to obtain optimum adhesion of sealants to joint 

substrate.
b. When test indicates sealant adhesion failure, modify joint preparation primer, or both and 

retest until joint passes sealant adhesion test.
4. Masking:  Apply masking tape as required to protect adjacent surfaces and to ensure straight 

bead line and facilitate cleaning.

B. Joints:
1. Prepare joints in accordance with ASTM C1193.

a. Clean joint surfaces of contaminates capable of affecting sealant bond to joint surface using 
Manufacturer’s recommended instructions for joint preparation methods.

b. Remove dirt, dust, oils, wax, paints, and contamination capable of affecting primer and 
sealant bond.

c. Clean concrete joint surfaces to remove curing agents and form release agents.

C. Protection:
1. Protect elements surrounding the Work of this section from damage or disfiguration.

3.3 APPLICATION

A. General:
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1. Apply silicone sealant in accordance with Manufacturer’s instructions.
2. Do not use damaged or deteriorated materials.
3. Install primer and sealants in accordance with ASTM C1193 and Manufacturer’s instructions.
4. Apply primer where required for sealant adhesion.
5. Install sealants immediately after joint preparation.
6. Do not use silicone sealant as per the following:

a. Apply caulking/sealant at temperatures below 40 deg F (4 deg C).
b. Below-grade applications.
c. Brass and copper surfaces.
d. Materials bleeding oils, plasticizers, and solvents.
e. Structural glazing and adhesive.
f. Surfaces to be immersed in water for prolonged time.

B. Joint Backing:
1. Install joint backing to maintain sealant joint ratios recommended by Manufacturer.
2. Install without gaps, twisting, stretching, or puncturing backing material.  Use gage to ensure 

uniform depth to achieve correct profile, coverage, and performance.
3. Rod for open joints shall be at least 1-1/2 times width of open joint and of thickness to give solid 

backing.  Backing shall fill up joint so depth of sealant bite is no more than 3/8 inch (9.5 mm) 
deep.

C. Bond Breaker:
1. Install bond breaker where joint backing is not used or where backing is not feasible.

a. Apply bond-breaker tape in shallow joints as recommended by Sealant Manufacturer.

D. Sealant:
1. Apply sealant with hand-caulking gun with nozzle of proper size to fit joints.  Use sufficient 

pressure to insure full contact to both sides of joint to full depth of joint.  Apply sealants in vertical 
joints from bottom to top.

2. Fill joint opening to full and proper configuration.
3. Apply in continuous operation.
4. Tool joints immediately after application of sealant if required to achieve full bedding to substrate 

or to achieve smooth sealant surface.  Tool joints in opposite direction from application direction, 
i.e., in vertical joints, from the top down.  Do not 'wet tool' sealants.

5. Depth of sealant bite shall be 1/4 inch (6 mm) minimum and 1/2 inch (12.7 mm) maximum, but 
never more than one half or less than one fourth joint width.

E. Caulk gaps between painted or coated substrates and unfinished or pre-finished substrates.  Caulk 
gaps larger than 3/16 inch (5 mm) between painted or coated substrates.

3.4 TOLERANCES

A. Provide joint tolerances in accordance with Manufacturer’s printed instructions.

3.5 FIELD QUALITY CONTROL

A. Adhesion Test (Installer Option to use adhesion test to determine if primer is required).
1. Perform adhesion tests in accordance with Manufacturer’s instructions and ASTM C1193, Method 

A, Field-Applied Sealant joint Hand-Pull Tab:
a. Perform five (5) tests for first 1,000 linear feet (300 meters) of applied silicone sealant and 

one (1) test for each 1,000 linear feet (300 meters) seal thereafter or perform one (1) test per 
floor per building elevation minimum.

b. For sealants applied between dissimilar materials, test both sides of joints.
2. Sealants failing adhesion test shall be removed, substrates cleaned, sealants re-installed, and re-

testing performed.
3. Maintain test log and submit report to Architect indicating tests, locations, dates, results, and 

remedial actions.
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3.6 CLEANING

A. Remove masking tape and excess sealant.

B. Clean adjacent materials, which have been soiled, immediately (before setting) as recommended by 
Manufacturer.

C. Waste Management:  Dispose of products in accordance with manufacturer’s recommendation.

END  OF  SECTION
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SECTION  08 0601

HARDWARE  GROUP  AND  KEYING  SCHEDULES

PART 1 - GENERAL

1.1 SUMMARY

A. Includes But Not Limited To:
1. Furnish and install door hardware and keying as described in Contract Documents.

1.2 REFERENCES

A. Definitions:
1. Builders Hardware Manufacturer's Association (BHMA) Hardware Functions:

a. F86 Utility Space Door Lock:  Dead locking latch bolt operated by key in outside lever or by 
rotating inside lever.  Outside lever is always fixed.

1.3 DELIVERY, STORAGE, AND HANDLING

A. Delivery And Acceptance Requirements:
1. Materials shall be delivered in original, unopened packages with labels intact.

PART 2 - HARDWARE GROUPS

2.1 EXTERIOR DOORS

A. Single Exterior Doors:
1. Group 3:

a. 1 set:  Weatherstrip.
b. 1 each:  Closer.
c. 3 each:  Hinges.
d. 1 each:  Lockset Function F86.
e. 1 each:  Stop.
f. 1 each:  Threshold.

2. Group 4A:
a. 1 each:  Cylinder. 

KEYING SCHEDULE for FINISH HARDWARE

3.1 KEYING SCHEDULE

A. Keying Schedules:
1. Keying Schedule:

a. Keys to match existing keying system of building.

END  OF  SECTION
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SECTION  08 1213

HOLLOW  METAL  FRAMES

PART 1 - GENERAL

1.1 SUMMARY

A. Products Furnished But Not Installed Under This Section:
1. Hollow metal frames.

B. Related Requirements:
1. Section 06 2024:  'Door, Frame, And Finish Hardware Installation' for installation.

1.2 REFERENCES

A. Reference Standards:
1. American Architectural Manufacturers Association / Window & Door Manufacturers Association / 

Canadian Standards Association:
a. AAMA/WDMA/CSA 101/I.S.2/A440-11, ‘North American Fenestration Standard/Specification 

for windows, doors, and skylights'.
2. ASTM International:

a. ASTM A568/A568M-13a, ‘Standard Specification for Steel, Sheet, Carbon, Structural, and 
High-Strength, Low-Alloy, Hot-Rolled and Cold-Rolled, General Requirements for.

b. ASTM A653/A653M-13, ‘Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) 
or Zinc-Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process'.

3. Steel Door Institute:
a. SDI A250.8-2003(R2008), ‘Standard Steel Doors and Frames'.
b. SDI A250.11-2012, 'Recommended Erection Instructions for Steel Frames'.

1.3 SUBMITTALS

A. Informational Submittals:
1. Copy of SDI A250.11.

PART 2 - PRODUCTS

2.1 MANUFACTURED UNITS

A. Suppliers:
1. Category One Approved VMR Suppliers.  See Section 01 6200 for definitions of Categories and 

Section 01 4301 for Qualification Requirements:
a. Architectural Building Supply, Salt Lake City, UT  www.cookandboardman.com:

1) Contact Information:  Russ Farley:  phone (800) 574-4369, fax 801-484-6817, or e-mail 
russf@absdoors.com.

b. Beacon Metals Inc, Salt Lake City, UT  www.beacon-metals.com:
1) Contact Information:  Jared Butler:  phone (801) 486-4884, cell (435) 216-2297, FAX 

801-485-7647, or e-mail Jared@beacon-metals.com.

B. Manufacturers:
1. Category One Approved Manufacturers.  See Section 01 6200 for definitions of Categories.

a. Any current member of Steel Door Institute.

http://www.cookandboardman.com/
mailto:russf@absdoors.com
http://www.beacon-metals.com/
mailto:Jared@beacon-metals.com
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C. Frames:
1. Cold rolled furniture steel.

a. Exterior Frames:  14 ga. (1.9 mm).
2. Provide labeled frame to match fire rating of door.
3. Finish:

a. Use one of following systems:
1) Prime surfaces with rust inhibiting primer.
2) Galvanize.

4. Anchors:  16 US ga (1.6 mm) minimum meeting UL or other code acceptable requirements for 
door rating involved.

D. Fabrication:
1. General Requirements:

a. Frames shall be welded units.  Provide temporary spreader on each welded frame.
b. Provide Manufacturer's gauge label for each item.
c. Make breaks, arrises, and angles uniform, straight, and true.  Accurately fit corners.

2. Frame width dimension:
a. Fabricate frame 1/8 inch (3 mm) wider than finished wall thickness as described in Contract 

Documents.
3. Provide mortar guards at strikes and hinges.
4. Anchors:

a. Provide three jamb anchors minimum for each jamb.  On hinge side, install one anchor at 
each hinge location.  On strike side, install one anchor at strike level and anchors at same 
level as top and bottom hinges.  Tack weld anchors on frames intended for installation in 
framed walls.

b. Frames installed before walls are constructed shall be provided with extended base anchors 
in addition to other specified anchors.

c. Anchor types and configurations shall meet wall conditions.

PART 3 - EXECUTION:  Not Used

END  OF  SECTION
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SECTION  08 1313

HOLLOW  METAL  DOORS

PART 1 - GENERAL

1.1 SUMMARY

A. Products Furnished But Not Installed Under This Section:
1. Hollow metal fire doors.

B. Related Requirements:
1. Section 06 2024:  'Door, Frame, And Finish Hardware Installation' for door installation.

1.2 REFERENCES

A. Association Publications:
1. National Association of Architectural Metal Manufacturers (NAAMM):

a. HMMA 810-09, ‘Hollow Metal Manual’.
b. HMMA 850-00, ‘Fire-rated Hollow Metal Doors and Frames’.
c. HMMA 860-09, ‘Hollow Metal Door and Frames’.

2. Steel Door Institute:
a. SDI-108, ‘Recommended Selection and Usage Guide for Standard Steel Doors.

B. Definitions:
1. Fire-rated:  Fire-retardant particleboard with an Underwriters’ Laboratory (UL) stamp for Class 1 

fire rating (Flame Spread 20, Smoke Developed 25).  Fire-rated doors are available with 
particleboard and mineral cores for ratings up to 1-1/2 hours.

2. Fire-rated Door: A door made of fire-resistant material that can be closed to prevent the spread of 
fire and can be rated as resisting fire for 20 minutes (1/3 hour), 30 minutes (1/2 hour), 45 minutes 
(3/4 hour) (C), 1 hour (B), or 1-1/2 hours (B). The door must be tested and carry an identifying 
label from a qualified testing and inspection agency.

C. Reference Standards:
1. American Architectural Manufacturers Association / Window & Door Manufacturers Association / 

Canadian Standards Association:
a. AAMA/WDMA/CSA 101/I.S.2/A440-11, ‘North American Fenestration Standard/Specification 

for windows, doors, and skylights'.
2. ASTM International:

a. ASTM A568/A568M-15, ‘Standard Specification for Steel, Sheet, Carbon, Structural, and 
High-Strength, Low-Alloy, Hot-Rolled and Cold-Rolled, General Requirements for.

b. ASTM A653/A653M-15, ‘Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) 
or Zinc-Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process'.

c. ASTM C1036-16, ‘Standard Specification for Flat Glass'.
d. ASTM C1048-12e, ‘Standard Specification for Heat-Treated Flat Glass—Kind HS, Kind FT 

Coated and Uncoated Glass'.
3. International Building Code (IBC)  (2015 or latest approved edition):

a. 715.4, ‘Fire Door and Shutter Assemblies'. (2012).
4. Steel Door Institute:

a. SDI A250.8-2003(R2008), ‘Standard Steel Doors and Frames'.
5. National Fire Protection Association / American National Standards Institute:

a. NFPA 80, 'Standard for Fire Doors and Other Opening Protectives' (2016 edition).
b. NFPA 101:  ‘Life Safety Code' (2015 edition).
c. NFPA 252:  ‘Fire Tests of Door Assemblies’ (2017 edition).

6. Underwriters Laboratories, Inc.:
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a. UL 9, ‘Fire Tests of Window Assemblies’ (Eighth Edition Jul 2, 2009).
b. UL 10B, ‘Fire Tests of Door Assemblies’ (Ten Edition Feb 7, 2008).

PART 2 - PRODUCTS

2.1 MANUFACTURED UNITS

A. Suppliers:
1. Category One Approved VMR Suppliers.  See Section 01 6200 for definitions of Categories and 

Section 01 4301 for Qualification Requirements:
a. Architectural Building Supply, Salt Lake City, UT  www.cookandboardman.com:

1) Contact Information:  Russ Farley:  phone (800) 574-4369, fax 801-484-6817, or e-mail 
russf@absdoors.com.

b. Beacon Metals Inc, Salt Lake City, UT  www.beacon-metals.com:
1) Contact Information:  Jared Butler:  phone (801) 486-4884, cell (435) 216-2297, FAX 

801-485-7647, or e-mail Jared@beacon-metals.com.

B. Manufacturers:
1. Category Four Approved Manufacturers.  See Section 01 6200 for definitions of Categories:

a. Any current member of Steel Door Institute.

C. Doors:
1. Meet one of following requirements:

a. Meet requirements of Steel Door Institute ANSI / SDI A250.8.
b. Commercial grade steel meeting requirements of ASTM A568/A568M, Class 1:

1) Grade I for interior doors, Grade II for exterior doors.
2) Model 1 Full Flush or Model 2 Seamless designs at Manufacturer's option.
3) Type F, G, or L as required.
4) Finish:

a) Interior doors primed or galvanized as per ASTM A653/A653M.
b) Exterior doors galvanized and primed as per ASTM A653/A653M.

2. Insulation:  Insulate doors at exterior of main building sufficient to provide U-value of 0.10 
maximum.

3. Fire Doors:  Doors designated as labeled doors shall carry appropriate UL label on door and 
frame.

D. Fabrication:
1. General:

a. Mortise and reinforce doors for hinges and locks.
b. Reinforce doors for closers and other surface applied hardware.
c. Drill and tap on job.
d. Seams along vertical edges of door need not be filled.
e. Do not extend hinge cut out full width of door unless fill strip is inserted, weld filled, and 

ground smooth so no seam appears on back face plate.
f. Fire Doors:

1) Fire-rated doors shall be provided for those openings requiring fire protection and 
temperature rise ratings, as determined and scheduled by Architect.

2) Construct UL fire doors and frames to meet UL's specific approval according to current 
procedure for door rating involved, Procedure No. R-3791 and R-3821 as listed by UL.
a) Labeling shall be in accordance with NFPA 80, the listing authority's policies and 

label materials, and shall identify Manufacturer.

2.2 SOURCE QUALITY CONTROL

A. Tests:
1. Verification of Performance:

http://www.cookandboardman.com/
mailto:russf@absdoors.com
http://www.beacon-metals.com/
mailto:Jared@beacon-metals.com
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a. Label each door as conforming to above required standards.

PART 3 - EXECUTION:  Not Used

END  OF  SECTION
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SECTION  08 7101

COMMON  FINISH  HARDWARE  REQUIREMENTS

PART 1 - GENERAL

1.1 SUMMARY

A. Includes But Not Limited To:
1. General requirements for finish hardware related to architectural wood and hollow metal doors.

B. Related Requirements:
1. Section 06 2024:  ‘Door, Frame, And Finish Hardware Installation’ for installation of hardware.
2. Section 08 0601:  ‘Hardware Group and Keying Schedules’.

1.2 REFERENCES

A. Association Publications:
1. Builders Hardware Manufacturers Association (BHMA), 355 Lexington Avenue, 15th Floor, New 

York, NY 10017-6603, Tel: 212-297-2122 Fax: 212-370-9047, www.buildershardware.com.

B. Reference Standards:
1. International Code Council / American National Standards Institute:

a. ICC / ANSI A117.1-2009, ‘Accessible and Usable Buildings and Facilities'.
2. Underwriters Laboratories (UL):

a. UL 10B, ‘Fire Tests of Door Assemblies'.
b. UL 10C, ‘Positive Pressure Fire Tests of Door Assemblies'.

1.3 ADMINISTRATIVE REQUIREMENTS

A. Coordination:
1. Hardware Templates:

a. Provide hardware templates to Sections 08 1213, 08 1313, and 08 1429 within fourteen (14) 
days after Architect approves hardware schedule.

b. Supply necessary hardware installation templates to Section 06 2024 before pre-installation 
conference.

1.4 SUBMITTALS

A. Action Submittals:
1. Product Data:

a. Manufacturer's cut sheets.
b. Two (2) copies of Manufacturer’s installation, adjustment, and maintenance instructions for 

each piece of hardware.  Include one (1) set in ‘Operations And Maintenance Manual’ and 
send one (1) set with hardware when delivered.

c. Copy of hardware schedule.
d. Written copy of keying system explanation.

2. Shop Drawings:
a. Submit hardware schedule indicating hardware to be supplied.
b. Schedule shall indicate details such as proper type of strikeplates, spindle lengths, hand, 

backset, and bevel of locks, hand and degree opening of closer, length of kickplates, length 
of rods and flushbolts, type of door stop, and other necessary information necessary to 
determine exact hardware requirements.

http://www.buildershardware.com/
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B. Closeout Submittals:
1. Include following in Operations And Maintenance Manual specified in Section 01 7800:

a. Operations and Maintenance Data:
1) Manufacturer’s installation, adjustment, and maintenance instructions for each piece of 

hardware.
b. Record Documentation:

1) Manufacturers documentation:
a) Manufacturer's literature and/or cut sheets.
b) Include keying plan and bitting schedule.

1.5 DELIVERY, STORAGE, AND HANDLING

A. Storage And Handling Requirements:
1. Neatly and securely package hardware items by hardware group and identify for individual door 

with specified group number and set number used on Supplier's hardware schedule.
2. Include fasteners and accessories necessary for installation and operation of finish hardware in 

same package.

PART 2 - PRODUCTS

2.1 SUPPLIERS

A. Category One VMR Approved Suppliers.  See Section 01 6200 for definitions of Categories:
1. Architectural Building Supply, Salt Lake City, UT  www.cookandboardman.com:

a. Contact Information:  Russ Farley, phone (800) 574-4369, fax 801-484-6817, or e-mail 
russf@absdoors.com.

2. Beacon Metals Inc, Salt Lake City, UT  www.beacon-metals.com:
a. Contact Information:  Jared Butler, phone (801) 486-4884, cell (435) 216-2297, FAX 801-

485-7647, or e-mail Jared@beacon-metals.com.

2.2 FINISHES

A. Hardware Finishes:
1. Finishes for brass or bronze hardware items shall be:

a. ANSI / BHMA Finish Code 626.
1) Description:  Satin Chromium Plated.
2) Base Metal:  Brass. Bronze.

2. Finishes for flat goods items may be:
a. ANSI / BHMA Finish Code 630.

1) Description:  Satin Stainless Steel.
2) Base Metal:  Stainless Steel (300 Series).

3. Materials other than steel, brass, or bronze shall be finished to match appearance satin chromium 
plated, except flat goods which shall be satin stainless steel.

2.3 FASTENERS

A. Fasteners shall be of suitable types, sizes and quantities to properly secure hardware.  Fasteners shall 
be of same material and finish as hardware unless otherwise specified.  Fasteners exposed to weather 
shall be non-ferrous or corrosion resisting steel.

http://www.cookandboardman.com/
mailto:russf@absdoors.com
http://www.beacon-metals.com/
mailto:Jared@beacon-metals.com
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PART 3 - EXECUTION

3.1 PREPARATION

A. Before ordering materials, examine Contract Documents to be assured that material to be ordered is 
appropriate for thickness and substrate to which it is to be secured and will function as intended.

END  OF  SECTION
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SECTION  08 7102

HANGING  DEVICES

PART 1 - GENERAL

1.1 SUMMARY

A. Products Furnished But Not Installed Under This Section:
1. Hinges for hollow metal doors.

B. Related Requirements:
1. Section 08 7101:  'Common Hardware Requirements'.

PART 2 - PRODUCTS

2.1 MANUFACTURED UNITS

A. Manufacturers:
1. Manufacturer Contact List:

a. Hager Companies, St Louis, MO  www.hagerhinge.com.
b. Ives, New Haven, CT  www.iveshardware.com.
c. McKinney, Scranton, PA  www.mckinneyhinge.com.
d. PBB, Ontario, CA  www.pbbinc.com.
e. Stanley, New Britain, CT  www.stanleyworks.com.

B. Hinges:
1. Doors:

a. Sizes:
1) Fire-Rated Doors:

a) 1-3/4 inch (45 mm) doors and fire-rated doors in metal frames:
(1) Standard:  4-1/2 inches by 4-1/2 inches (115 mm by 115 mm).
(2) Wide Throw:  4-1/2 inches (115 mm) by width required.

2. Use non-removable pins on exterior opening doors.
3. Hinges on exterior doors shall be solid brass, plated to achieve specified finish.
4. Category Four Approved Products.  See Section 01 6200 for definitions of Categories:

a. Exterior:
1) Hager:  BB 1191.
2) Ives:  5BBI.
3) McKinney:  TA 2314.
4) PBB:  BB21.
5) Stanley:  FBB 191.

PART 3 - EXECUTION:  Not Used

END  OF  SECTION

http://www.hagerhinge.com/
http://www.iveshardware.com/
http://www.mckinneyhinge.com/
http://www.pbbinc.com/
http://www.stanleyworks.com/
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SECTION  08 7103

SECURING  DEVICES

PART 1 - GENERAL

1.1 SUMMARY

A. Products Furnished But Not Installed Under This Section:
1. Items for architectural wood or hollow metal doors:

a. Locksets and latchsets.
2. Miscellaneous Items:

a. Cylinders at mechanical enclosure gates.

B. Related Requirements:
1. Section 08 7101:  Common Hardware Requirements.

1.2 REFERENCES

A. Definitions:
1. Grade 1 Heavy Duty Key-In Lever Cylindrical Lockset:

a. Performance Features:
1) Exceeds 1,000,000 ANSI cycles.
2) Clutching mechanism standard.
3) Thru-bolt design and heavy-duty spring tension provides longer performance life and 

prevents lever sag.
4) ADA-compliant thumbturn.
5) Mortise case is easily field reversible.
6) Pre-assembled trims with spring-loaded spindles automatically adjust to door thickness.
7) Partial security separator prevents spindle manipulation.
8) Anti-friction throwbolt.

2. Grade 2 Standard Duty Key-In Lever Cylindrical Lockset:
a. Performance Features:

1) Exceeds 400,000 ANSI cycles.
2) Single motion egress provides easy emergency exit.
3) Full 1 inch (25 mm) throwbolt with saw resistant hardened steel roller pin.
4) Anti-drill design deadbolt. Two (2) ball bearings inserted to prevent drill attacks.
5) ADA-compliant thumbturn.

1.3 DELIVERY, STORAGE, AND HANDLING

A. Delivery And Acceptance Requirements:
1. Standard Key Delivery:

a. Include change keys with hardware.

PART 2 - PRODUCTS

2.1 MANUFACTURED UNITS

A. Manufacturers:
1. Manufacturer List:

a. Best Locks by Stanley, Indianapolis IN www.stanleysecuritysolutions.com.

http://www.stanleysecuritysolutions.com/
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b. Glynn-Johnson, Indianapolis, IN  www.glynn-johnson.com.
c. Hager, St Louis, MO  www.hagerhinge.com.
d. Ives, New Haven, CT  www.iveshardware.com.
e. Knape & Vogt, Grand Rapids, MI  www.knapeandvogt.com.
f. Marks USA, Amityville, NY  www.marksusa.com.
g. Precision Hardware, Romulus, MI  www.precisionhardware.com.
h. Rockwood, Manufacturing Co, Rockwood, PA  www.rockwoodmfg.com.
i. Sargent, New Haven, CT  www.sargentlock.com.
j. Schlage, Colorado Springs, CO  www.schlage.com.
k. Von Duprin, Indianapolis, IN  www.vonduprin.com.
l. Yale Commercial Locks, Lenoir City, TN  www.yalecommercial.com.

B. General:
1. Backsets shall be 2-3/4 inches (70 mm).
2. Furnish lead shields where required.

C. Locksets And Latchsets:
1. Design Criteria:

a. Grade 2 Standard Duty Key-In Lever Cylindrical Lockset:
1) ANSI/BHMA A156.02 Series 4000 Grade 2.
2) Meet UL 3 hour fire rating.
3) Meet ADA Compliant ANSI A117.1 Accessibility Code.
4) Door Lever:

a) Meet California code for 1/2 inch (12.7 mm) or less return to door.
2. Lever Operated:

a. Category Four Approved Products.  See Section 01 6200 for definitions of Categories:
1) Grade 2 Standard Duty Key-In Lever Cylindrical Locksets:

a) 7K Series Best Lock with 15D Lever by Stanley standard cylinders - (I/C cores may 
be used when authorized by AEC).

b) 175 Series with American Lever by Marks USA.
c) 7 Line Series with L Lever by Sargent.
d) AL Series with Saturn (SAT) Lever by Schlage.
e) 5300LN Series with Augusta (AU) Lever by Yale.

D. Standard Cylinders:
1. Provide cylinders for mechanical enclosure gates requiring cylinders.
2. Category Four Approved Products.  See Section 01 6200 for definitions of Categories.

a. Match Manufacturer of locksets.

END  OF  SECTION

http://www.glynn-johnson.com/
http://www.hagerhinge.com/
http://www.iveshardware.com/
http://www.knapeandvogt.com/
http://www.marksusa.com/
http://www.precisionhardware.com/
http://www.rockwoodmfg.com/
http://www.sargentlock.com/
http://www.schlage.com/
http://www.vonduprin.com/
http://www.yalecommercial.com/
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SECTION  08 7106

CLOSING  DEVICES

PART 1 - GENERAL

1.1 SUMMARY

A. Products Furnished But Not Installed Under This Section:
1. Closers for hollow metal doors.

B. Related Requirements:
1. Section 08 7101:  ‘Common Finish Hardware Requirements’.
2. Section 08 7108:  ‘Stops And Holders’.

1.2 SUBMITTALS

A. Closeout Submittals:
1. Include following in Operations And Maintenance Manual specified in Section 01 7800:

a. Warranty Documentation:
1) Manufacturer’s final, executed copy of warranty.

1.3 WARRANTY

A. Manufacturer Warranty:
1. Manufacturer's Standard Warranty, five (5) years minimum.

PART 2 - PRODUCTS

2.1 MANUFACTURED UNITS

A. Manufacturers:
1. Category Four Approved Manufacturers.  See Section 01 6200 for definitions of Categories:

a. 7900 Series by Dorma Architectural Hardware, Reamstown, PA  www.dorma.com/usa.
b. 1461 Series by LCN Closers, Princeton, IL  www.lcnclosers.com.
c. 8501 Series by Norton Door Controls, Charlotte, NC  www.nortondoorcontrols.com.
d. 1431 Series by Sargent, New Haven, CT  www.sargentlock.com.
e. D-3550/D-3551 Series by Stanley, Indianapolis IN  www.stanlesecuritysolutions.com.

B. Surface-Mounted Overhead Door Closers:
1. Closers provided under this Section shall be from same Manufacturer.
2. Provide parallel arms on closers unless door position in relation to adjacent wall requires 

otherwise.  Provide covers.
3. Door Closers on doors that swing 180 degree as shown on Contract Documents:

a. Closers shall allow for 180 degree opening without engaging stop function.  Wall stop or 
Floor stop is specified in Door Schedule and Section 08 7108, ‘Stops And Holders’.

b. Closers shall have following features:
1) Adjustable sweep speed.
2) Adjustable backcheck.
3) Non-handed, non-sized.

4. Door Closers on doors that swing 90 degree as shown on Contract Documents:
a. Closers shall allow for 100 degree opening with engaging stop function.

http://www.dorma.com/usa/
http://www.lcnclosers.com/
http://www.nortondoorcontrols.com/
http://www.sargentlock.com/
http://www.stanlesecuritysolutions.com/
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b. Closers shall have following features:
1) Adjustable sweep speed.
2) Adjustable backcheck.
3) Non-handed, non-sized.

PART 3 - EXECUTION

3.1 INSTALLATION

A. Mount closers on stop side of door wherever conditions permit.

B. Through-bolt hardware-to-door connections.

3.2 ADJUSTING

A. Adjust closers to provide maximum opening force as required by governing code authority and proper 
backcheck and sweep speed.

END  OF  SECTION
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SECTION  08 7108

STOPS  AND  HOLDERS

PART 1 - GENERAL

1.1 SUMMARY

A. Products Supplied But Not Installed Under This Section:
1. Door stops.

B. Related Sections:
1. Section 08 7101:  Common Hardware Requirements.

PART 2 - PRODUCTS

2.1 MANUFACTURED UNITS

A. Manufacturers:
1. Manufacturer Contact List:

a. Glynn-Johnson, Indianapolis, IN  www.glynn-johnson.com.
b. Hager, St Louis, MO  www.hagerhinge.com.
c. Ives, Wallingford, CT  www.iveshardware.com.
d. Rockwood Manufacturing Co, Rockwood, PA  www.rockwoodmfg.com.
e. Sargent, New Haven, CT  (800) 906-6606 or (203) 562-2151  www.sargentlock.com.

B. Stops:
1. Use wall type stops unless indicated otherwise on Door Schedule.
2. Provide model appropriate for substrate.  Wall stops may be either cast or wrought.
3. Type Two Acceptable Products:

a. Exterior Wall
b. Hager 255W
c. Ives WS447
d. Rockwood 474 / 475
e. Equal as approved by Architect before Installation.  See Section 01 6200.

PART 3 - EXECUTION

3.1 INSTALLATION

A. Interface With Other Work:  When using overhead stops, coordinate installation with door closer and 
other door hardware.

END  OF  SECTION

http://www.glynn-johnson.com/
http://www.hagerhinge.com/
http://www.iveshardware.com/
http://www.rockwoodmfg.com/
http://www.sargentlock.com/
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SECTION  08 7109

ACCESSORIES

PART 1 - GENERAL

1.1 SUMMARY

A. Products Furnished But Not Installed Under This Section:
1. Smoke Gaskets.
2. Sweep Strip (door bottom sweep) for hollow metal door only.
3. Thresholds (metal) where required for wood doors and hollow metal doors.
4. Weatherstripping for exterior hollow metal doors.
5. Door bottoms/door sweeps.

B. Related Requirements:
1. Section 08 7101:  ‘Common Finish Hardware Requirements’ for general finish hardware 

requirements and Approved Suppliers.

1.2 REFERENCES

A. Association Publications:
1. American Architectural Manufacturers Association (AAMA:

a. AAMA 609 & 609-09, ‘Cleaning and Maintenance Guide for Architecturally Finished 
Aluminum’ (combined document).

b. AAMA 611-12, ‘Voluntary Standards for Anodized Architectural Aluminum’.
c. AAMA 701/702-11, ‘Voluntary Specification for Pile Weatherstripping and Replaceable 

Fenestration Weatherseals’.
2. National Association of Architectural Metal Manufacturers (NAAMM):

a. AMP 500-06, ‘Metal Finishes Manual’ for Architectural and Metal Products.

B. Reference Standards:
1. American National Standards Institute / Builders Hardware Manufacturers Association:

a. ANSI / BHMA A156.18-2012, ‘Materials and Finishes’.
b. ANSI / BHMA A156.21-2014, ‘American National Standard for Thresholds’.

2. International Code Council / American National Standards Institute:
a. ICC / ANSI A117.1-2009, ‘Accessible and Usable Buildings and Facilities'.

PART 2 - PRODUCTS

2.1 MANUFACTURED UNITS

A. Manufacturers:
1. Manufacturer Contact List:

a. Hager, St Louis, MO  www.hagerhinge.com.
b. NGP - National Guard Products, Memphis, TN  www.ngpinc.com.
c. Pemko Manufacturing, Ventura, CA  www.pemko.com.

B. Acoustical Seals:
1. Color as selected by Architect.
2. Type One Acceptable Products:

a. Door Bottom Shoe for Metal Door:
1) 779S-A by Hager.

http://www.hagerhinge.com/
http://www.ngpinc.com/
http://www.pemko.com/
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2) 35EV by NGP.
3) 217AV by Pemko.

b. Equal as approved by Architect before bidding.  See Section 01 6200.

C. Smoke Gaskets:
1. Color as selected by Architect.
2. Type One Acceptable Products:

a. 726 by Hager.
b. 5050 by NGP.
c. PK 55 by Pemko.
d. Equal as approved by Architect before bidding.  See Section 01 6200.

D. Sweepstrip (metal door bottom):
1. Clear anodized aluminum with black neoprene insert.
2. Reduce infiltration of air, wind, dust, rain, and snow.
3. Meet UL requirements.
4. For use with saddle thresholds.
5. Type One Acceptable Products:

a. 750S CLR by Hager.
b. 198N A by NGP.
c. 321 CN by Pemko.
d. Equal as approved by Architect before bidding.  See Section 01 6200.

E. Thresholds:
1. Type One Acceptable Products:

a. Design Criteria:
1) Meet handicap accessibility requirements (ADA):

b. Out swinging metal exterior doors (exterior Utility Rooms only):
1) 891 V by NGP.
2) 185 V by Pemko.

c. Equals as approved by Architect before bidding.  See Section 01 6200.

F. Weatherstripping:
1. Type One Acceptable Products:

a. Finish:  clear anodized aluminum.
b. Perimeter:

1) 800S by Hager.
2) A625 A by NGP.
3) 35041 CP by Pemko.

c. Equal as approved by Architect before bidding.  See Section 01 6200.
d. Bottom (see Sweepstrip):

PART 3 - EXECUTION

3.1 INSTALLATION

A. Install smoke gaskets and acoustical seals in manner to give continuous air-tight fit.
1. Install smoke gaskets as per Manufacturer’s installation requirements:

a. Hinge Jamb:  Install smoke gaskets on jamb face of door frame so door will compress 
smoke gasket.

b. Header and Strike Jamb:  Install smoke gaskets on face of stop of door frame so door will 
compress smoke gasket.

END  OF  SECTION
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SECTION  09 9001

COMMON  PAINTING  AND  COATING  REQUIREMENTS

PART 1 - GENERAL

1.1 SUMMARY

A. Includes But Not Limited To:
1. Common procedures and requirements for field-applied painting and coating.

B. Related Requirements:
1. Section 05 0503:  'Shop-Applied Metal Coatings' for quality of shop priming of steel and iron.
2. Section 07 9213:  'Elastomeric Joint Sealants' for quality of Elastomeric Joint Sealants.
3. Sections under 09 9000 heading ‘Paints and Coatings’.

a. Pre-Installation conferences held jointly with Section 09 9001.
4. Divisions 22 and 23:  Painting of plumbing and HVAC identification, refrigerant line insulation, and 

duct interiors.

1.2 REFERENCES

A. Definitions:
1. Damage Caused By Others:  Damage caused by individuals other than those under direct control 

of Painting Applicator (MPI(a), PDCA P1.92).
2. Gloss Levels:

a. Specified paint gloss level shall be defined as sheen rating of applied paint, in accordance 
with following terms and values, unless specified otherwise for a specific paint system.

Gloss Level ‘1’ Traditional matte finish - 
flat

0 to 5 units at 60 degrees to 10 units 
maximum at 85 degrees.

Gloss Level ‘2’ High side sheen flat -
'velvet-like' finish

10 units maximum at 60 degrees and 10 to 
35 units at 85 degrees.

Gloss Level ‘3’ Traditional 'eggshell-like 
finish

10 to 25 units at 60 degrees and 10 to 35 
units at 85 degrees.

Gloss Level ‘4’ 'Satin-like' finish 20 to 35 units at 60 degrees and 35 units 
minimum at 85 degrees.

Gloss Level ‘5’ Traditional semi-gloss 35 to 70 units at 60 degrees.

Gloss Level ‘6’ Traditional gloss 70 to 85 units at 60 degrees.

Gloss Level “7’ High gloss More than 85 units at 60 degrees.

3. Properly Painted Surface:
a. Surface that is uniform in appearance, color, and sheen and free of foreign material, lumps, 

skins, runs, sags, holidays, misses, strike-through, and insufficient coverage.  Surface free 
of drips, spatters, spills, and overspray caused by Paint Applicator.  Compliance will be 
determined when viewed without magnification at a distance of 5 feet (1.50 m) minimum 
under normal lighting conditions and from normal viewing position (MPI(a), PDCA P1.92).

4. Latent Damage:  Damage or conditions beyond control of Painting Applicator caused by 
conditions not apparent at time of initial painting or coating work.

B. Reference Standards:
1. The latest edition of the following reference standard shall govern all painting work:
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a. MPI(a), 'Architectural Painting Specification Manual' by Master Painters Institute (MPI), as 
issued by local MPI Accredited Quality Assurance Association having jurisdiction.

1.3 ADMINISTRATIVE REQUIREMENTS

A. Pre-Installation Conferences:
1. Schedule painting pre-installation conference after delivery of paint or coatings and before or at 

same time as application of field samples.
a. Coordinate pre-installation conferences of all related painting and coating Sections under 09 

9000 heading ‘Paints and Coatings’.
b. Schedule conference before preparation of control samples as specified in Sections under 

09 9000 heading ‘Paints and Coatings’.
c. Conference to be held at same time as Section 09 2900 to review gypsum board finish 

preparation.
2. In addition to agenda items specified in Section 01 3100, review following:

a. Review Quality Assurance for Approval requirements.
b. Review Quality Assurance Field Sample requirements.
c. Review Submittal requirements for compliance for MPI Approved Products.
d. Review Design Criteria requirements.
e. Review Cleaning requirements.
f. Review painting schedule.
g. Review safety issues.

3. Review additional agenda items from Sections under 09 9000 heading ‘Paints and Coatings’.

1.4 SUBMITTALS

A. Action Submittals:
1. Product Data:

a. Include following information for each painting product, arranged in same order as in Project 
Manual.
1) Manufacturer's cut sheet for each product indicating ingredients and percentages by 

weight and by volume, environmental restrictions for application, and film thicknesses 
and spread rates.

2) Provide one (1) copy of ‘MPI Approved Products List’ showing compliance for each MPI 
product specified.
a) MPI Information is available from MPI Approved Products List using the following 

link:  http://www.paintinfo.com/mpi/approved/index.shtml.
3) Confirmation of colors selected and that each area to be painted or coated has color 

selected for it.
2. Samples:  Provide two 4 inch by 6 inch (100 mm by 150 mm) minimum draw-down cards for each 

paint or coating color selected for this Project.

B. Informational Submittals:
1. Manufacturer Instructions:

a. Manufacturer's substrate preparation instructions and application instruction for each 
painting system used on Project.

2. Qualification Statement:
a. Applicator:

1) Provide Qualification documentation if requested by Architect or Owner.

C. Closeout Submittals:
1. Include following in Operations And Maintenance Manual specified in Section 01 7800:

a. Record Documentation:
1) Manufacturer’s documentation:

a) Manufacturer's cut sheet for each component of each system.
b) Schedule showing rooms and surfaces where each system was used.

http://www.paintinfo.com/mpi/approved/index.shtml
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1.5 QUALITY ASSURANCE

A. Regulatory Agency Sustainability Approval:
1. Conform to work place safety regulations and requirements of those authorities having jurisdiction 

for storage, mixing, application and disposal of all paint and related hazardous materials.
2. Paint and painting materials shall be free of lead and mercury, and have VOC levels acceptable 

to local jurisdiction.
3. Master Painters Institute (MPI) Standards:

a. Products:  Comply with MPI standards indicated and listed in ‘MPI Approved Products List’.
b. Preparation and Workmanship:  Comply with requirements in ‘MPI Architectural Painting 

Specification Manual’ for products and coatings indicated.

B. Qualifications:
1. Applicator:  Requirements of Section 01 4301 applies, but not limited to following:

a. Minimum five (5) years’ experience in painting installations.
b. Minimum five (5) satisfactorily completed projects of comparable quality, similar size, and 

complexity in past three (3) years before bidding.
c. Maintain qualified crew of painters throughout duration of the Work.
d. Upon request, submit documentation.

1.6 FIELD CONDITIONS

A. Ambient Conditions:
1. Perform painting operations at temperature and humidity conditions recommended by 

Manufacturer for each operation and for each product for both interior and exterior work.
2. Apply painting systems at lighting level of 540 Lux (50 foot candles) minimum on surfaces to be 

painted.
a. Inspection of painting work shall take place under same lighting conditions as application.
b. If painting and coating work is applied under temporary lighting, deficiencies discovered 

upon installation of permanent lighting will be considered latent damage as defined in MPI 
Manual, PDCA P1-92.

PART 2 - PRODUCTS

2.1 SYSTEMS

A. Performance:
1. Design Criteria:

a. Provide materials for use within each coating system that are compatible with one another 
and substrates indicated, under conditions of service and application as demonstrated by 
manufacturer, based on testing and field experience.

b. All materials, preparation and workmanship shall conform to requirements of ‘Architectural 
Painting Specification Manual’ by Master Painters Institute (MPI).

c. All paint manufacturers and products used shall be as listed under Approved Product List 
section of MPI Painting Manual.

d. Provide Premium Grade systems (2 top coats) as defined in MPI Architectural Painting 
Specification Manual, except as otherwise indicated.

e. Where specified paint system does not have Premium Grade, provide Budget Grade.
f. Provide products of same manufacturer for each coat in coating system.
g. Where required to meet LEED (Leadership in Energy and Environmental Design) program 

requirements, use only MPI listed materials having an “L” rating designation.
h. Color Levels:

1) Color Level II:
a) Number and placement of interior and exterior paint colors and gloss levels shall 

be as defined by Color Level II from MPI Manual, PDCA P3-93 as modified in 
following paragraph.
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b) No more than one paint color or gloss level will be selected for same substrate 
within designated interior rooms or exterior areas.

2) Color Level III:
a) Number and placement of interior and exterior paint colors and gloss levels shall 

be Color Level III from MPI Manual, PDCA P3-93 as modified in following 
paragraph.

b) Several paint colors or gloss levels will be selected for same substrate within 
designated interior rooms or exterior areas.

B. Materials:
1. Materials used for any painting system shall be from single manufacturer unless approved 

otherwise in writing by painting system manufacturers and by Architect.  Include manufacturer 
approvals in Product Data submittal.

2. Linseed oil, shellac, turpentine, and other painting materials shall be pure, be compatible with 
other coating materials, bear identifying labels on containers, and be of highest quality of an 
approved manufacturer listed in MPI manuals.  Tinting color shall be best grade of type 
recommended by Manufacturer of paint or stain used on Project.

PART 3 - EXECUTION

3.1 APPLICATORS

A. Approved Applicators:
1. Meet Quality Assurance Applicator Qualifications as specified in Part 1 of this specification.

3.2 EXAMINATION

A. Verification Of Conditions:
1. Directing applicator to begin painting and coating work will indicate that substrates to receive 

painting and coating materials have been previously inspected as part of work of other Sections 
and are complete and ready for application of painting and coating systems as specified in those 
Sections.

B. Pre-Installation Testing:
1. Before beginning work of this Section, examine, and test surfaces to be painted or coated for 

adhesion of painting and coating systems.
2. Report in writing to Architect of conditions that will adversely affect adhesion of painting and 

coating work.
3. Do not apply painting and coating systems until party responsible for adverse condition has 

corrected adverse condition.

C. Evaluation And Assessment:
1. Report defects in substrates that become apparent after application of primer or first finish coat to 

Architect in writing and do not proceed with further work on defective substrate until such defects 
are corrected by party responsible for defect.

3.3 PREPARATION

A. Protection Of In-Place Conditions:
1. Protect other finish work and adjacent materials during painting.  Do not splatter, drip, or paint 

surfaces not intended to be painted.  These items will not be spelled out in detail but pay special 
attention to the following:
a. Do not paint finish copper, bronze, chromium plate, nickel, stainless steel, anodized 

aluminum, or monel metal except as explicitly specified.
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b. Keep cones of ceiling speakers completely free of paint.  In all cases where painting of metal 
speaker grilles is required, paint without grilles mounted to speakers and without grilles on 
ceiling.

B. Surface Preparation:
1. Prepare surfaces in accordance with MPI requirements and requirements of Manufacturer for 

each painting system specified, unless instructed differently in Contract Documents.  Bring 
conflicts to attention of Architect in writing.

2. Fill minor holes and cracks in wood surfaces to receive paint or stain.
3. Surfaces to be painted shall be clean and free of loose dirt.  Clean and dust surfaces before 

painting or finishing.
4. Do no exterior painting while surface is damp, unless recommended by Manufacturer, nor during 

rainy or frosty weather.  Interior surfaces shall be dry before painting.  Moisture content of 
materials to be painted shall be within tolerances acceptable to Paint Manufacturer.

5. Sand woodwork smooth in direction of grain leaving no sanding marks.  Clean surfaces before 
proceeding with stain or first coat application.

3.4 APPLICATION

A. Interface With Other Work:
1. Coordinate with other trades for materials and systems that require painting before installation.
2. Schedule painting and coating work to begin when work upon which painting and coating work is 

dependent has been completed.  Schedule installation of pre-finished and non-painted items, 
which are to be installed on painted surfaces, after application of final finishes.

B. Paint or finish complete all surfaces to be painted or coated as described in Contract Documents, 
including but not limited to following items.
1. Paint mechanical and electrical items that require field painting as indicated in Contract 

Documents.  These include but are not limited to:
a. Metal protective structures for refrigerant lines.

2. Metal reveals at ceiling access doors.
3. Paint inside of chases in occupied spaces flat black for 18 inches (450 mm) or beyond sightline, 

whichever is greater.

C. Apply sealant in gaps 3/16 inch (5 mm) and smaller between two substrates that are both to be 
painted or coated.  Sealants in other gaps furnished and installed under Section 07 9213.

D. On wood to receive a transparent finish, putty nail holes in wood after application of stain using natural 
colored type to match wood stain color.  Bring putty flush with adjoining surfaces.

E. In multiple coat paint work, tint each succeeding coat with slightly lighter color, but approximating 
shade of final coat, so it is possible to check application of specified number of coats.  Tint final coat to 
required color.

F. Spread materials smoothly and evenly.  Apply coats to not less than wet and dry film thicknesses and 
at spreading rates for specified products as recommended by Manufacturer.

G. Touch up suction spots after application of first finish coat.

H. Paint shall be thoroughly dry and surfaces clean before applying succeeding coats.

I. Use fine sandpaper between coats as necessary to produce even, smooth surfaces.

J. Make edges of paint adjoining other materials or colors clean, sharp, and without overlapping.

K. Finished work shall be a 'Properly Painted Surface' as defined in this Section.
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3.5 FIELD QUALITY CONTROL

A. Non-Conforming Work:
1. Correct deficiencies in workmanship as required to leave surfaces in conformance with 'Properly 

Painted Surface,' as defined in this Section.
2. Correction of 'Latent Damage' and 'Damage Caused By Others,' as defined in this Section, is not 

included in work of this Section.

3.6 CLEANING

A. General:
1. As work proceeds and upon completion of work of any painting Section, remove paint spots from 

floors, walls, glass, or other surfaces and leave work clean, orderly, and in acceptable condition.

B. Waste Management:
1. Remove rags and waste used in painting operations from building each night.  Take every 

precaution to avoid danger of fire.
2. Paint, stain and wood preservative finishes and related materials (thinners, solvents, caulking, 

empty paint cans, cleaning rags, etc.) shall be disposed of subject to regulations of applicable 
authorities having jurisdiction.

3. Remove debris caused by work of paint Sections from premises and properly dispose.
4. Retain cleaning water and filter out and properly dispose of sediments.

END  OF  SECTION
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ATTACHMENTS

PART 4 - PAINT COLOR SCHEDULE

A. Related Requirements:
1. Section 09 9112 'Exterior Painted Ferrous Metal'.
2. Section 09 9124 'Interior Painted Metal'.

B. Colors:
1. Interior:  Match Existing
2. Exterior:  Match Existing
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SECTION  09 9112

EXTERIOR  PAINTED  FERROUS  METAL

PART 1 - GENERAL

1.1 SUMMARY

A. Includes But Not Limited To:
1. Preparing and painting new exterior ungalvanized iron and steel surfaces as described in 

Contract Documents.
2. Preparing and painting following existing exterior ungalvanized iron and steel surfaces as 

described in Contract Documents:
a. None.

B. Related Requirements:
1. Section 09 9001:  'Common Painting And Coating Requirements':

a. Pre-installation conference for Sections under 09 9000 heading ‘Paints and Coatings’.
b. 'Attachment:  Paint Color Schedule' for O&M / R&I Projects.

1.2 ADMINISTRATIVE REQUIREMENTS

A. Pre-Installation Conferences:
1. Participate in pre-installation conference as specified in Section 09 9001.

PART 2 - PRODUCTS

2.1 SYSTEM

A. Manufacturers:
1. Category Four Approved Products and Manufacturers.  See Section 01 6200 for definitions of 

Categories:
a. Products listed in edition of MPI Approved Product List current at time of bidding and later 

are approved.

B. Description:
1. New Surfaces:  Use MPI(a) EXT 5.1M Waterborne Light Industrial Coating system .

C. Design Criteria:
1. Systems specified are in addition to prime coats provided under other Sections of Project Manual.
2. Finish Requirements:  Use MPI Premium Grade finish requirements for work of this Section.
3. Gloss / Sheen Level Required:  Gloss Level 5.

D. Materials:
1. All paints and coatings.

a. Primer Coat:  MPI Product 107, ‘Primer, Rust-Inhibitive, Water Based’.
b. Finish Coats:  MPI Product 163, ‘Light Industrial Coating, Exterior, Water Based, Semi-Gloss 

(MPI Gloss Level 5).
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PART 3 - EXECUTION

3.1 APPLICATION

A. General:  See appropriate paragraphs of Section 09 9001.

B. New Surfaces:  Clean metal to be painted of rust, mill scale, grease, oil, and welding spatters, burrs, 
flux, slag, and fume.  If all traces of rust cannot be removed, apply rust blocker recommended by Paint 
Manufacturer before applying primer coat.

END  OF  SECTION
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SECTION  09 9113

EXTERIOR  PAINTED  GALVANIZED  METAL

PART 1 - GENERAL

1.1 SUMMARY

A. Includes But Not Limited To:
1. Preparing and painting new exterior exposed galvanized metal surfaces as Described in Contract 

Documents.
2. Preparing and painting following existing exterior exposed galvanized metal surfaces as 

described in Contract Documents.
a. None.

B. Related Requirements:
1. Section 09 9001:  'Common Painting And Coating Requirements':

a. Pre-installation conference for Sections under 09 9000 heading ‘Paints and Coatings’.

1.2 ADMINISTRATIVE REQUIREMENTS

A. Pre-Installation Conferences:
1. Participate in pre-installation conference as specified in Section 09 9001.

PART 2 - PRODUCTS

2.1 SYSTEM

A. Manufacturers:
1. Category Four Approved Products and Manufacturers.  See Section 01 6200 for definitions of 

Categories.
a. Products listed in edition of MPI Approved Product List current at time of bidding and later 

are approved, providing they meet VOC requirements in force where Project is located.

B. Description:
1. Exposed Miscellaneous Structural Steel:

a. New Surfaces:  Use MPI(a) EXT 5.3D Pigmented Polyurethane Finish system.
b. Previously Finished Work:  Use MPI(r) REX 5.3D Pigmented Polyurethane Finish system.

2. All Other:
a. New Surfaces:  Use MPI(a) EXT 5.3H Latex Finish system.
b. Previously Finished Surfaces:  Use MPI(r) REX 5.3H Latex Finish system.

C. Performance:
1. Design Criteria:

a. New Surfaces:  MPI Premium Grade finish requirements.
b. Deteriorated Existing Surfaces:  MPI Premium Grade finish requirements.
c. Sound Existing Surfaces:  MPI Custom Grade finish requirements.
d. Gloss / Sheen Level Required:  Gloss Level 5.

D. Materials:
1. Polyurethane:

a. Vinyl Wash Primer Coat:  MPI Product 80: ‘Primer, Vinyl Wash’.
b. Finish Coats:
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1) Epoxy MPI Product 101: ‘Primer, Epoxy, Anti-Corrosive, for Metal’.
2) Polyurethane MPI Product 72: ‘Polyurethane, Two-Component, Pigmented, Gloss (MPI 

Gloss Level 6-7)’.
2. Latex:

a. Waterborne Primer Coat:  MPI Product 134: ‘Primer, Galvanized, Water Based’.
b. Finish Coats:  MPI Product 11: ‘Latex, Exterior Semi-Gloss (MPI Gloss Level 5)’.

PART 3 - EXECUTION

3.1 APPLICATION

A. General:  See appropriate paragraphs of Section 09 9001.

B. New Surfaces:
1. Clean 'passivated' or 'stabilized' galvanized steel as specified in SSPC-SP1.
2. After removal of 'passivated' or 'stabilized' coating or for surfaces without coating, clean surfaces 

to be painted with mineral spirits or product recommended by Paint Manufacturer.  Change to 
clean rags or wiping cloths regularly to reduce possibility of re-contamination of surface.

3. Apply prime coat.
4. Apply finish coats.

END  OF  SECTION
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SECTION  09 9124

INTERIOR  PAINTED  METAL

PART 1 - GENERAL

1.1 SUMMARY

A. Includes But Not Limited To:
1. Preparing and painting new interior metal surfaces as described in Contract Documents.
2. Preparing and painting following existing interior metal surfaces as described in Contract 

Documents:
a. None.

B. Related Requirements:
1. Section 05 5871:  'Metal Brackets'.
2. Section 09 9001:  'Common Painting And Coating Requirements':

a. Pre-installation conference for Sections under 09 9000 heading ‘Paints and Coatings’.
b. 'Attachment:  Paint Color Schedule' for O&M / R&I Projects.

3. Section 23 0553:  'I. D. For HVAC Piping And Equipment’ for field painting requirements of HVAC 
piping and equipment.

1.2 ADMINISTRATIVE REQUIREMENTS

A. Pre-Installation Conferences:
1. Participate in pre-installation conference as specified in Section 09 9001.

B. Sequencing:
1. Paint brackets furnished under Section 05 5871 before installation of bracket.

PART 2 - PRODUCTS

2.1 SYSTEM

A. Manufacturers:
1. Category Four Approved Products and Manufacturers.  See Section 01 6200 for definitions of 

Categories.
a. Products listed in edition of MPI Approved Product List current at time of bidding and later 

are approved, providing they meet VOC requirements in force where Project is located.

B. Description:
1. Ferrous Metal:

a. New Surfaces:  Use MPI(a) INT 5.1B Waterborne Light Industrial Finish system.
b. Previously Finished Surfaces:  Use MPI(r) RIN 5.1B Waterborne Light Industrial Finish 

system.
2. Galvanized Metal:

a. New Surfaces:  Use MPI(a) INT 5.3J Latex Finish system
b. Previously Finished Surfaces:  Use MPI(r) RIN 5.3AH Latex Finish system.

C. Performance:
1. Design Requirements:

a. New Surfaces:  MPI Premium Grade finish requirements.
b. Deteriorated Existing Surfaces:  MPI Premium Grade finish requirements.
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c. Sound Existing Surfaces:  MPI Custom Grade finish requirements.
d. Gloss / Sheen Level Required:  Gloss Level 5.

D. Materials:
1. Primers:

a. Ferrous Metal:  MPI Product 107, ‘Primer, Rust-Inhibitive, Water Based’.
b. Galvanized Metal:  MPI Product 134: ‘Primer, Galvanized, Water Based’.
c. Aluminum:  MPI Product 95: ‘Primer, Quick Dry, for Aluminum’.

2. Finish Coats:  MPI Product 153: ‘Light Industrial Coating, Interior, Water Based, Semi-Gloss (MPI 
Gloss Level 5)’.

PART 3 - EXECUTION

3.1 APPLICATION

A. General:
1. See appropriate paragraphs of Section 09 9001.
2. Systems specified are in addition to prime coats furnished under other Sections.

B. New Surfaces:  Remove rust spots by sanding and immediately spot prime.  If all traces of rust cannot 
be removed, apply rust blocker recommended by Paint Manufacturer before applying full primer coat.

END  OF  SECTION
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SECTION  23 0501

COMMON  HVAC  REQUIREMENTS

PART 1 - GENERAL

1.1 SUMMARY

A. Includes But Not Limited To:
1. Common requirements and procedures for HVAC systems.
2. Responsibility for proper operation of electrically powered equipment furnished under this 

Division.
3. Interface with Testing And Balancing Agency.
4. Furnish and install sealants relating to installation of systems installed under this Division.
5. Furnish and install Firestop Penetration Systems for HVAC system penetrations as described in 

Contract Documents.
6. Furnish and install sound, vibration, and seismic control elements.

B. Products Furnished But Not Installed Under This Section:
1. Sleeves, inserts, and equipment for mechanical systems installed under other Sections.

C. Related Requirements:
1. Section 07 9213:  Quality of sealants used at building exterior.
2. Section 07 9219:  Quality of acoustical sealants.
3. Sections Under 09 9000 Heading:  Painting of mechanical items requiring field painting.
4. Section 26 2913:  Magnetic starters and thermal protective devices (heaters) not factory mounted 

integral part of mechanical equipment.
5. Division 26:  Raceway and conduit, unless specified otherwise, line voltage wiring, outlets, and 

disconnect switches.
6. Slots and openings through floors, walls, ceilings, and roofs provided under other Divisions in 

their respective materials.

1.2 SUBMITTALS

A. Action Submittals:
1. Product Data:

a. Manufacturer's catalog data for each manufactured item.
1) Provide section in submittal for each type of item of equipment.  Include Manufacturer's 

catalog data of each manufactured item and enough information to show compliance 
with Contract Document requirements.  Literature shall show capacities and size of 
equipment used and be marked indicating each specific item with applicable data 
underlined.

2) Include name, address, and phone number of each supplier.
2. Shop Drawings:

a. Schematic control diagrams for each separate fan system, heating system, control panel, 
etc.  Each diagram shall show locations of all control and operational components and 
devices.  Mark correct operating settings for each control device on these diagrams.

b. Diagram for electrical control system showing wiring of related electrical control items such 
as firestats, fuses, interlocks, electrical switches, and relays.  Include drawings showing 
electrical power requirements and connection locations.

c. Drawing of each temperature control panel identifying components in panels and their 
function.

d. Other shop drawings required by Division 23 trade Sections.

B. Informational Submittals:
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1. Qualification Statement:
a. HVAC Firm:

1) Provide Qualification documentation if requested by Architect or Owner.
b. Installer:

1) Provide Qualification documentation if requested by Architect or Owner.

C. Closeout Submittals:
1. Include following in Operations And Maintenance Manual specified in Section 01 7800:

a. Operations and Maintenance Data (Modify and add to requirements of Section 01 7800):
1) At beginning of HVAC section of Operations And Maintenance Manual, provide master 

index showing items included.
a) Provide name, address, and phone number of Architect, Architect's Mechanical 

Engineer, General Contractor, and HVAC, Sheet Metal, Refrigeration, and 
Temperature Control subcontractors.

b) Identify maintenance instructions by using same equipment identification used in 
Contract Drawings.  Maintenance instructions shall include:
(1) List of HVAC equipment used indicating name, model, serial number, and 

nameplate data of each item together with number and name associated with 
each system item.

(2) Manufacturer's maintenance instructions for each piece of HVAC equipment 
installed in Project.  Instructions shall include name of vendor, installation 
instructions, parts numbers and lists, operation instructions of equipment, and 
maintenance and lubrication instructions.

(3) Summary list of mechanical equipment requiring lubrication showing name of 
equipment, location, and type and frequency of lubrication.

(4) Manual for Honeywell “Prestige’ thermostat published by Honeywell.
c) Provide operating instructions to include:

(1) General description of each HVAC system.
(2) Step by step procedure to follow in putting each piece of HVAC equipment 

into operation.
(3) Provide diagrams for electrical control system showing wiring of items such as 

smoke detectors, fuses, interlocks, electrical switches, and relays.
b. Warranty Documentation:

1) Include copies of warranties required in individual Sections of Division 23.
c. Record Documentation:

1) Manufacturers documentation:
a) Copies of approved shop drawings.

d. Equipment Start-Ups:
1) Include copies of equipment start-up checklists required in individual Sections of 

Division 23.

1.3 QUALITY ASSURANCE

A. Regulatory Agency Sustainability Approvals:
1. Perform work in accordance with applicable provisions of Gas Ordinances applicable to Project.  

Provide materials and labor necessary to comply with rules, regulations, and ordinances.
2. In case of differences between building codes, laws, local ordinances, utility company regulations, 

and Contract Documents, the most stringent shall govern.  Notify Architect in writing of such 
differences before performing work affected by such differences.

3. Identification:
a. Motor and equipment name plates as well as applicable UL / ULC and AGA / CGA labels 

shall be in place when Project is turned over to Owner.

B. Qualifications:  Requirements of Section 01 4301 applies, but not limited to following:
1. Company:

a. Company specializing in performing work of this section.
1) Minimum five (5) years’ experience in HVAC installations.
2) Minimum five (5) satisfactorily completed installations in past three (3) years of projects 

similar in size, scope, and complexity required for this project before bidding.
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b. Upon request, submit documentation.
2. Installer:

a. Licensed for area of Project.
b. Designate one (1) individual as project foremen who shall be on site at all times during 

installation and experienced with installation procedures required for this project.
c. Upon request, submit documentation.

1.4 DELIVERY, STORAGE, AND HANDLING

A. Delivery And Acceptance Requirements:
1. Accept valves on site in shipping containers with labeling in place.

B. Storage And Handling Requirements:
1. In addition to requirements specified in Division 01:

a. Stored material shall be readily accessible for inspection by Architect until installed.
b. Store items subject to moisture damage, such as controls, in dry, heated spaces.
c. Provide temporary protective coating on cast iron and steel valves.
d. Provide temporary end caps and closures on piping and fittings.  Maintain in place until 

installation.
2. Protect bearings during installation.  Thoroughly grease steel shafts to prevent corrosion.

1.5 WARRANTY

A. Manufacturer Warranty:
1. Provide certificates of warranty for each piece of equipment made out in favor of Owner.  Clearly 

record 'start-up' date of each piece of equipment on certificate.

B. Special Warranty:
1. Guarantee HVAC systems to be free from noise in operation that may develop from failure to 

construct system in accordance with Contract Documents.
2. If HVAC sub-contractor with offices located more than 150 miles from Project site is used, provide 

service / warranty work agreement for warranty period with local HVAC sub-contractor approved 
by Architect.  Include copy of service / warranty agreement in warranty section of Operation And 
Maintenance Manual.

PART 2 - PRODUCTS

2.1 COMPONENTS

A. Components shall bear Manufacturer's name and trade name.  Equipment and materials of same 
general type shall be of same make throughout work to provide uniform appearance, operation, and 
maintenance.

B. Pipe And Pipe Fittings:
1. Use domestic made pipe and pipe fittings on Project.
2. Weld-O-Let and Screw-O-Let fittings are acceptable.

C. Sleeves:
1. In Framing:  Standard weight galvanized iron pipe, Schedule 40 PVC, or 14 ga galvanized sheet 

metal two sizes larger than bare pipe or insulation on insulated pipe.
2. In Concrete And Masonry:  Sleeves through outside walls, interior shear walls, and footings shall 

be schedule 80 black steel pipe with welded plate.

D. Valves:
1. Valves of same type shall be of same manufacturer.
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PART 3 - EXECUTION

3.1 INSTALLERS

A. Acceptable Installers:
1. Climate Central – Troy Hughes (801) 420-1550
2. Excel Heating & A/C –  Jeff Stanworth (801) 423-1384
3. Gunther’s Comfort Air  -  Jamie Schumacher  (801) 756-9683
4. Triple T Heating & A/C  -  Les Johnson  (801) 420-1353

3.2 EXAMINATION

A. Drawings:
1. HVAC Drawings show general arrangement of piping, ductwork, equipment, etc.  Follow as 

closely as actual building construction and work of other trades will permit.
2. Consider Architectural and Structural Drawings part of this work insofar as these drawings furnish 

information relating to design and construction of building.  These drawings take precedence over 
HVAC Drawings.

3. Because of small scale of Drawings, it is not possible to indicate all offsets, fittings, and 
accessories that may be required.  Investigate structural and finish conditions affecting this work 
and arrange work accordingly, providing such fittings, valves, and accessories required to meet 
conditions.

B. Verification Of Conditions:
1. Examine premises to understand conditions that may affect performance of work of this Division 

before submitting proposals for this work.  Examine adjoining work on which mechanical work is 
dependent for efficiency and report work that requires correction.

2. No subsequent allowance for time or money will be considered for any consequence related to 
failure to examine site conditions.

3. Ensure that items furnished fit space available.  Make necessary field measurements to ascertain 
space requirements including those for connections and furnish and install equipment of size and 
shape so final installation suits true intent and meaning of Contract Documents.  If approval is 
received by Addendum or Change Order to use other than originally specified items, be 
responsible for specified capacities and for ensuring that items furnished will fit space available.

4. Check that slots and openings provided under other Divisions through floors, walls, ceilings, and 
roofs are properly located.  Perform cutting and patching caused by neglecting to coordinate with 
Divisions providing slots and openings at no additional cost to Owner.

C. Unforeseen Conditions:
1. Relocate/or remove and reinstall ducts, piping, grilles, dampers, louvers, fixtures or any other 

mechanical equipment or devices which are encountered during demolition which conflict with the 
new construction or which are to accommodate the new construction. Any equipment, piping, 
grilles, dampers, louvers or fixtures to remain shall be reinstalled at the completion of this work.

3.3 PREPARATION

A. Changes Due To Equipment Selection:
1. Where equipment specified or otherwise approved requires different arrangement or connections 

from that shown in Contract Documents, submit drawings, if requested by Architect, showing 
proposed installations.

2. If proposed changes are approved, install equipment to operate properly and in harmony with 
intent of Contract Documents.  Make incidental changes in piping, ductwork, supports, 
installation, wiring, heaters, panelboards, and as otherwise necessary.

3. Provide any additional motors, valves, controllers, fittings, and other additional equipment 
required for proper operation of system resulting from selection of equipment.
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4. Be responsible for the proper location of roughing-in and connections provided under other 
Divisions.

3.4 INSTALLATION

A. Interface With Other Work:
1. Furnish sleeves, inserts, supports, and equipment that are to be installed by others in sufficient 

time to be incorporated into construction as work proceeds.  Locate these items and see they are 
properly installed.

2. Electrical:  Furnish exact location of electrical connections and complete information on motor 
controls to installer of electrical system.

3. Testing And Balancing:
a. Put HVAC systems into full operation and continue their operation during each working day 

of testing and balancing.
b. Make changes in pulleys, belts, fan speeds, and dampers or add dampers as required for 

correct balance as recommended by Testing And Balancing Agency and at no additional 
cost to Owner.

B. Cut carefully to minimize necessity for repairs to previously installed or existing work.  Do not cut 
beams, columns, or trusses.

C. Locating Equipment:
1. Arrange pipes, ducts, and equipment to permit ready access to valves, cocks, unions, traps, 

filters, starters, motors, control components, and to clear openings of doors and access panels.
2. Adjust locations of pipes, ducts, switches, panels, and equipment to accommodate work to 

interferences anticipated and encountered.
3. Install HVAC work to permit removal of equipment and parts of equipment requiring periodic 

replacement or maintenance without damage to or interference with other parts of equipment or 
structure.

4. Determine exact route and location of each pipe and duct before fabrication.
a. Right-Of-Way:

1) Lines that pitch shall have right-of-way over those that do not pitch.  For example, 
steam, steam condensate, and drains shall normally have right-of-way.

2) Lines whose elevations cannot be changed shall have right-of-way over lines whose 
elevations can be changed.

b. Offsets, Transitions, and Changes in Direction:
1) Make offsets, transitions, and changes in direction in pipes and ducts as required to 

maintain proper head room and pitch of sloping lines whether or not indicated on 
Drawings.

2) Furnish and install all traps, air vents, sanitary vents, and devices as required to effect 
these offsets, transitions, and changes in direction.

D. Piping:
1. Furnish and install complete system of piping, valved as indicated or as necessary to completely 

control entire apparatus.
a. Pipe drawings are diagrammatic and indicate general location and connections.  Piping may 

have to be offset, lowered, or raised as required or directed at site.  This does not relieve this 
Division from responsibility for proper erection of systems of piping in every respect.

b. Arrange piping to not interfere with removal of other equipment, ducts, or devices, or block 
access to doors, windows, or access openings.
1) Arrange so as to facilitate removal of tube bundles. 
2) Provide accessible flanges or ground joint unions, as applicable for type of piping 

specified, at connections to equipment and on bypasses.
a) Make connections of dissimilar metals with di-electric unions.
b) Install valves and unions ahead of traps and strainers.  Provide unions on both 

sides of traps.
3) Do not use reducing bushings, street elbows, bull head tees, close nipples, or running 

couplings.
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4) Install piping systems so they may be easily drained. Provide drain valves at low points 
and manual air vents at high points in hot water heating and cooling water piping.

5) Install piping to insure noiseless circulation.
6) Place valves and specialties to permit easy operation and access.  Valves shall be 

regulated, packed, and glands adjusted at completion of work before final acceptance.
c. Do not install piping in shear walls.

2. Properly make adequate provisions for expansion, contraction, slope, and anchorage.
a. Cut piping accurately for fabrication to measurements established at site.  Remove burr and 

cutting slag from pipes.
b. Work piping into place without springing or forcing.  Make piping connections to pumps and 

other equipment without strain at piping connection.  Remove bolts in flanged connections or 
disconnect piping to demonstrate that piping has been so connected, if requested.

c. Make changes in direction with proper fittings.
d. Expansion of Thermoplastic Pipe:

1) Provide for expansion in every 30 feet of straight run.
2) Provide 12 inch offset below roof line in each vent line penetrating roof.

3. Provide sleeves around pipes passing through concrete or masonry floors, walls, partitions, or 
structural members.  Do not place sleeves around soil, waste, vent, or roof drain lines passing 
through concrete floors on grade.  Seal sleeves with specified sealants.
a. Sleeves through floors shall extend 1/4 inch above floor finish in mechanical equipment 

rooms above basement floor.  In other rooms, sleeves shall be flush with floor.
b. Sleeves through floors and foundation walls shall be watertight.

4. Provide spring clamp plates (escutcheons) where pipes run through walls, floors, or ceilings and 
are exposed in finished locations of building.  Plates shall be chrome plated heavy brass of plain 
pattern and shall be set tight on pipe and to building surface.

5. Remove dirt, grease, and other foreign matter from each length of piping before installation.
a. After each section of piping used for movement of water or steam is installed, flush with 

clean water, except where specified otherwise.
b. Arrange temporary flushing connections for each section of piping and arrange for flushing 

total piping system.
c. Provide temporary cross connections and water supply for flushing and drainage and 

remove after completion of work.

E. Penetration Firestops:  Install Penetration Firestop System appropriate for penetration at HVAC 
system penetrations through walls, ceilings, roofs, and top plates of walls.

F. Sealants:
1. Seal openings through building exterior caused by penetrations of elements of HVAC systems.
2. Furnish and install acoustical sealant to seal penetrations through acoustically insulated walls and 

ceilings.

3.5 REPAIR / RESTORATION

A. Each Section of this Division shall bear expense of cutting, patching, repairing, and replacing of work 
of other Sections required because of its fault, error, tardiness, or because of damage done by it.
1. Patch and repair walls, floors, ceilings, and roofs with materials of same quality and appearance 

as adjacent surfaces unless otherwise shown.
2. Surface finishes shall exactly match existing finishes of same materials.

3.6 FIELD QUALITY CONTROL

A. Field Tests:
1. Perform tests on HVAC piping systems.  Furnish devices required for testing purposes.

B. Non-Conforming Work:
1. Replace material or workmanship proven defective with sound material at no additional cost to 

Owner.
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2. Repeat tests on new material, if requested.

3.7 SYSTEM START-UP

A. Off-Season Start-up:
1. If Substantial Completion inspection occurs during heating season, schedule spring start-up of 

cooling systems.  If inspection occurs during cooling season, schedule autumn start-up for 
heating systems.

2. Notify Owner seven days minimum before scheduled start-up.
3. Time will be allowed to completely service, test, check, and off-season start systems.  During 

allowed time, train Owner's representatives in operation and maintenance of system.
4. At end of off-season start-up, furnish Owner with letter confirming that above work has been 

satisfactorily completed.

B. Preparations that are to be completed before start up and operation include, but are not limited to, 
following:
1. Dry out electric motors and other equipment to develop and properly maintain constant insulation 

resistance.
2. Make adjustments to insure that:

a. Equipment alignments and clearances are adjusted to allowable tolerances.
b. Nuts and bolts and other types of anchors and fasteners are properly and securely fastened.
c. Packed, gasketed, and other types of joints are properly made up and are tight and free from 

leakage.
d. Miscellaneous alignings, tightenings, and adjustings are completed so systems are tight and 

free from leakage and equipment performs as intended.
3. Motors and accessories are completely operable.
4. Inspect and test electrical circuitry, connections, and voltages to be properly connected and free 

from shorts.
5. Adjust drives for proper alignment and tension.
6. Make certain filters in equipment for moving air are new and of specified type.
7. Properly lubricate and run-in bearings in accordance with Manufacturer's directions and 

recommendations.

3.8 CLEANING

A. Clean exposed piping, ductwork, and equipment.

B. No more than one week before Final Inspection, flush out bearings and clean other lubricated surfaces 
with flushing oil.  Provide best quality and grade of lubricant specified by Equipment Manufacturer.

C. Replace filters in equipment for moving air with new filters of specified type no more than one week 
before Final Inspection.

3.9 CLOSEOUT ACTIVITIES

A. Instruction Of Owner:
1. Instruct building maintenance personnel and Stake Physical Facilities Representative in operation 

and maintenance of mechanical systems utilizing Operation And Maintenance Manual when so 
doing.
a. Minimum Instruction Periods:

1) HVAC:  Four hours.
2) Temperature Control:  Four hours. (refer to Section 23 0933 for Training Requirements)

b. Conduct instruction periods after Substantial Completion inspection when systems are 
properly working and before final payment is made.  None of these instructional periods shall 
overlap another.
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3.10 PROTECTION

A. Protect piping systems from entry of foreign materials by temporary covers, completing sections of the 
work, and isolating parts of completed system.  Cap or plug open ends of pipes and equipment to 
keep dirt and other foreign materials out of system.  Do not use plugs of rags, wool, cotton waste, or 
similar materials.

B. Do not operate pieces of equipment used for moving supply air without proper air filters installed 
properly in system.

C. After start-up, continue necessary lubrication and be responsible for damage to bearings while 
equipment is being operated up to Substantial Completion.

3.11 SEISMIC RESTRAINT

A. Restrain all equipment, piping, and ductwork in compliance with the Authority Having Jurisdiction and 
the Building Code. 

END  OF  SECTION
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SECTION  23 0529

HANGERS  AND  SUPPORTS  FOR  HVAC  PIPING  AND  EQUIPMENT

PART 1 - GENERAL

1.1 SUMMARY

A. Includes But Not Limited To:
1. Common hanger and support requirements and procedures for HVAC systems.

B. Related Requirements:
1. Section 05 0523:  'Metal Fastening' for quality and requirements for welding.
2. Section 07 8400:  'Firestopping' for quality of Penetration Firestop Systems to be used on Project 

and submittal requirements.
3. Sections Under 09 9000 Heading:  Painting of mechanical items requiring field painting.
4. Slots and openings through floors, walls, ceilings, and roofs provided under other Divisions in 

their respective materials.

1.2 SUBMITTALS

A. Action Submittals:
1. Product Data:

a. Manufacturer's catalog data for each manufactured item.

PART 2 - PRODUCTS

2.1 ASSEMBLIES

A. Manufacturers:
1. Class Two Quality Standard Approved Manufacturers.  See Section 01 6200:

a. Anvil International, Portsmouth, NH  www.anvilintl.com.
b. Cooper B-Line, Highland, IL  www.cooperbline.com.
c. Erico International, Solon, OH  www.erico.com.
d. Hilti Inc, Tulsa, OK  www.hilti.com.
e. Minerallac, Hampshire, IL  www.minerallac.com.
f. Thomas & Betts, Memphis, TN  www.superstrut.com.
g. Unistrut, Wayne, MI  www.unistrut.com.

B. Performance:
1. Design Criteria:

a. Support rods for single pipe shall be in accordance with following table:
Rod Diameter Pipe Size

3/8 inch 2 inches and smaller
1/2 inch 2-1/2 to 3-1/2 inches

b. Support rods for multiple pipes supported on steel angle trapeze hangers shall be in 
accordance with following table:

Rods Number of Pipes per Hanger for Each Pipe Size
No. Diameter 2 Inch 2.5 Inch 3 Inch 4 Inch 5 Inch 6 Inch 8 Inch
2 3/8 Inch Two 0 0 0 0 0 0
2 1/2 Inch Three Three Two 0 0 0 0

1) Size trapeze angles so bending stress is less than 10,000 psi.

http://www.anvilintl.com/
http://www.cooperbline.com/
http://www.erico.com/
http://www.hilti.com/
http://www.minerallac.com/
http://www.superstrut.com/
http://www.unistrut.com/
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C. Materials:
1. Hangers, Rods, Channels, Attachments, And Inserts:

a. Galvanized and UL approved for service intended.
b. Support horizontal piping from clevis hangers or on roller assemblies with channel supports, 

except where trapeze type hangers are explicitly shown on Drawings.  Hangers shall have 
double nuts.

c. Class Two Quality Standards:
1) Support insulated pipes with clevis hanger equal to Anvil Fig 260 or roller assembly 

equal to Anvil Fig 171 with an insulation protection shield equal to Anvil Fig 167.  Gauge 
and length of shield shall be in accordance with Anvil design data.

2) Except uninsulated copper pipes, support uninsulated pipes from clevis hanger equal to 
Anvil Fig 260.  Support uninsulated copper pipe from hanger equal to Anvil Fig CT-65 
copper plated hangers and otherwise fully suitable for use with copper tubing.

d. Riser Clamps For Vertical Piping:
1) Class Two Quality Standard:  Anvil Figure 261.

e. Concrete Inserts:
1) Suitable for special nuts size 3/8 inch through 7/8 inch with yoke to receive concrete 

reinforcing rods, and with malleable iron lugs for attaching to forms.
2) Class Two Quality Standards:

a) Standard Inserts:  Anvil Figure 282.
3) Class One Quality Standards:

a) Continuous Inserts:  Unistrut P-3200 series.
b) Acceptable Manufacturers:  Hilti, Thomas & Betts.
c) Equal as approved by Architect before installation.  See Section 01 6200.

f. Equipment Support Channel:
1) Class One Quality Standard:  Unistrut P1000.
2) Acceptable Manufacturers:  Hilti, Thomas & Betts.
3) Equal as approved by Architect before installation.  See Section 01 6200.

g. Swivel Attachment:
1) Class One Quality Standard:  Unistrut EM3127.
2) Acceptable Manufacturers:  Hilti, Thomas & Betts.
3) Equal as approved by Architect before installation.  See Section 01 6200.

EXECUTION

2.2 INSTALLATION

A. Piping:
1. Properly support piping and make adequate provisions for expansion, contraction, slope, and 

anchorage.
a. Except for underground pipe, suspend piping from roof trusses or clamp to vertical walls 

using support channels and clamps.  Do not hang pipe from other pipe, equipment, or 
ductwork.  Laying of piping on any building element is not allowed.

b. Supports For Horizontal Piping:
1) Support metal piping at 96 inches mm on center maximum for pipe 1-1/4 inches or 

larger and 72 inches on center maximum for pipe 1-1/8 inch  or less.
2) Support thermoplastic pipe at 48 inches on center maximum.
3) Provide support at each elbow.  Install additional support as required.

c. Supports for Vertical Piping:
1) Place riser clamps at each floor or ceiling level.
2) Securely support clamps by structural members, which in turn are supported directly 

from building structure.
3) Provide clamps as necessary to brace pipe to wall.

END  OF  SECTION
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SECTION  23 0553

IDENTIFICATION  FOR  HVAC  PIPING  AND  EQUIPMENT

PART 1 - GENERAL

1.1 SUMMARY

A. Includes But Not Limited To:
1. Furnish and install identification of HVAC equipment and piping as described in Contract 

Documents.

PART 2 - PRODUCTS

2.1 SYSTEMS

A. Description:
1. Abbreviations for Pipe Stencils and Equipment Identification and Band Colors for Pipe 

Identification:
a. Apply stenciled symbols or color banding as follows.  Extend color band 2 inches minimum 

beyond each side of stenciled symbols.
Pipe Type Band Color Symbol
Steam Lines Orange STM
Steam Condensate Return Lt Orange COND

B. Materials:
1. Labels:

a. Equipment Identification:
1) Black formica, with white reveal when engraved.
2) Lettering to be 3/16 inch high minimum.

PART 3 - EXECUTION

3.1 APPLICATION

A. Labels:
1. Identify following items with specified labels fastened to equipment with screws (unless noted 

otherwise):
a. Control Modules and control panels in mechanical spaces (attach label to wall directly above 

or below equipment).
b. Air Handlers.
c. Condensing Units.

2. Engrave following data from Equipment Schedules on Drawings onto labels:
a. Equipment mark.
b. Area served.
c. Thermostat zone number, when different from equipment mark.
d. Panel and breaker from which unit is powered.

B. Color Banding:
1. Only painted legends, directional arrows, and color bands are acceptable.
2. Locate identifying legends, directional arrows, and color bands at following points on exposed 

piping of each piping system:
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a. Adjacent to each item of equipment.
b. At point of entry and exit where piping goes through wall.
c. On each riser and junction.
d. Every 25 feet on long continuous lines.
e. Stenciled symbols shall be one inch high and black.

END  OF  SECTION
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SECTION  23 0713

DUCT  INSULATION

PART 1 - GENERAL

1.1 SUMMARY

A. Includes But Not Limited To:
1. Furnish and install thermal wrap duct insulation as described in Contract Documents.

B. Related Requirements:
1. Section 23 3114:  'Low-Pressure Metal Ducts'.
2. Section 23 3300:  'Acoustic Duct Accessories' for duct liner.

PART 2 - PRODUCTS

2.1 MANUFACTURERS

A. Manufacturer Contact List:
1. Certainteed St Gobain, Valley Forge, PA  www.certainteed.com.
2. Johns-Manville, Denver, CO  www.jm.com.
3. Knauf Fiber Glass, Shelbyville, IN  www.knauffiberglass.com or Toronto, ON  (416) 593-4322.
4. Manson Insulation Inc, Brossard, QB  www.isolationmanson.com.
5. Owens-Corning, Toledo, OH or Owens-Corning Canada Inc, Willowdale, ON  

www.owenscorning.com.

2.2 MATERIALS

A. Thermal Wrap Duct Insulation:
1. 1-1/2 inch (38 mm) or 3 inch (76 mm) thick fiberglass with factory-laminated, reinforced aluminum 

foil scrim kraft facing and density of 0.75 lb / per cu ft  (12 kg / per cu m).
2. Thermal Conductivity:  0.27 BTU in/HR SF deg F at 75 deg F (24 deg C) maximum.
3. Type One Acceptable Products:

a. Type 75 standard duct insulation by Certainteed St Gobain.
b. Microlite FSK by Johns-Manville.
c. Duct Wrap FSK by Knauf Fiber Glass.
d. Alley Wrap FSK by Manson Insulation Inc.
e. FRK by Owens-Corning.
f. Equal as approved by Architect before bidding.  See Section 01 6200.

PART 3 - EXECUTION

3.1 INSTALLATION

A. Thermal Wrap Duct Insulation:
1. Install insulation as follows:

a. Within Building Insulation Envelope:
1) 1-1/2 inches (38 mm) thick on rectangular outside air ducts and combustion air ducts.
2) 1-1/2 inches (38 mm) thick on all round ducts.

b. Outside Building Insulation Envelope:

http://www.certainteed.com/
http://www.jm.com/
http://www.knauffiberglass.com/
http://www.isolationmanson.com/
http://www.owenscorning.com/
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1) 3 inch (76 mm) thick on unlined supply and return air ducts.
2) 1-1/2 inch (38 mm) thick on acoustically lined supply and return air ducts.

2. Wrap insulation tightly on ductwork with circumferential joints butted and longitudinal joints 
overlapped minimum 2 inches (50 mm).
a. Do not compress insulation except in areas of structural interference.  Minimum thickness at 

corners shall be one inch (25 mm) thick.
b. Remove insulation from lap before stapling.
c. Staple seams at approximately 16 inches (400 mm) on center with outward clenching 

staples.
d. Seal seams with foil vapor barrier tape or vapor barrier mastic.  Seal penetrations of facing 

to provide vapor tight system.

B. Insulate outside of ceiling diffusers, diffuser drops, and duct silencers same as ductwork.

END  OF  SECTION
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SECTION  23 0719

HVAC  PIPING  INSULATION

PART 1 - GENERAL

1.1 SUMMARY

A. Includes But Not Limited To:
1. Furnish and install insulation on above ground refrigerant piping and fittings as described in 

Contract Documents.
2. Furnish and install insulation for steam and condensate piping system as described in Contract 

Documents.

B. Related Requirements:
1. Section 23 0501:  'General HVAC Requirements'.
2. Section 23 2213:  ‘Steam and Steam Condensate Piping’.
3. Section 23 2300:  ‘Refrigerant Piping’.

1.2 DELIVERY, STORAGE, AND HANDLING

A. Storage And Handling Requirements:
1. Keep materials and work dry and free from damage.
2. Replace wet or damaged materials at no additional cost to Owner.

PART 2 - PRODUCTS

2.1 ASSEMBLIES

A. Manufacturers:
1. Manufacturer Contact List:

a. Armacell, Mebane, NC  www.armaflex.com.
b. Childers Products Co, Eastlake, OH  www.fosterproducts.com.
c. Foster Products Corp, Oakdale, MN  www.fosterproducts.com.
d. Johns-Manville, Denver, CO  www.jm.com.
e. Knauf, Shelbyville, IN  www.knauffiberglass.com.
f. Manson, Brossard, BC, Canada  www.isolationmanson.com.
g. Nitron Industries, Thousand Oaks, CA  www.nitronindustries.com.
h. Owens-Corning, Toledo, OH  www.owenscorning.com or Owens-Corning Canada Inc, 

Willowdale, ON  (416) 733-1600.
i. Ramco, Lawrenceville, NJ  www.ramco.com.
j. Nomac, Zebulon, NC  www.nomaco.com.
k. Speedline Corp, Solon, OH  www.speedlinepvc.com.

B. Materials:
1. Refrigeration Piping System:

a. Thickness:

Pipe Size, Outside Diameter Insulation Thickness
One inch and smaller 1/2 Inch
1-1/8 to 2 inch 3/4 Inch

1) One inch sheet for fittings as recommended by Manufacturer.

http://www.armaflex.com/
http://www.fosterproducts.com/
http://www.fosterproducts.com/
http://www.jm.com/
http://www.knauffiberglass.com/
http://www.isolationmanson.com./
http://www.nitronindustries.com/
http://www.owenscorning.com/
http://www.ramco.com/
http://www.nomaco.com/
http://www.speedlinepvc.com/
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2) Category Four Approved Products.  See Section 01 6200 for definitions of Categories:
a) AP Armaflex 25/50 by Armacell.
b) Nitrolite by Nitron Industries.  White only for exterior.
c) Nomaco K-Flex.

b. Joint Sealer:
1) Category Four Approved Products.  See Section 01 6200 for definitions of Categories:

a) Armacell 520 by Armacell.
b) Namaco K-Flex R-373.

c. Insulation Tape:
1) Category Four Approved Products.  See Section 01 6200 for definitions of Categories:

a) Armaflex AP Insul Tape by Armacell.
b) FT182 Tape by Nitron Industries.
c) Elastomeric Foamtape by Nomac K-Flex.

d. Exterior Finish:
1) For application to non-white, exterior insulation.
2) Category Four Approved Products.  See Section 01 6200 for definitions of Categories:

a) WB Armaflex Finish by Armacell.
b) R-374 Protective Coating by Nomaco K-Flex.

2. Steam-Heat Piping System (Steam Supply and Condensate Return):
a. Fiberglass with integral vapor barrier jacket designed for use on steam systems.
b. Thickness:  For piping exposed to outdoor air, increase thickness by 1/2 inch.

1) Pipe:
a) 1-1/2 inch for pipe sizes ≤ 1.5 inch diameter.
b) 3 inch for pipe sizes > 1.5 inch diameter.

2) Pipe Fittings:
a) 1-1/2 inch for pipe sizes ≤ 1.5 inch diameter.
b) 3 inch for pipe sizes > 1.5 inch diameter.

c. For piping exposed to outdoor air, increase thickness by 1/2 inch.
d. Vapor Barrier Adhesive:  As recommended by Insulation Manufacturer.
e. Hydraulic Insulating Cement:

1) Class Two Quality Standard.  See Section 01 6200.
a) Ramco Finishing Cement 1200.

f. Weather Barrier Mastic:
1) Water based vinyl-acrylic mastic coating.
2) Class Two Quality Standard.  See Section 01 6200.

a) Childers / Foster CP-10 / CP-11.
g. PVC jacket.

PART 3 - EXECUTION

3.1 PREPARATION

A. Before application of insulating materials, brush clean surfaces to be insulated and make free from 
rust, scale, grease, dirt, moisture, and any other deleterious materials.

B. Use drop cloths over equipment and structure to prevent adhesives and other materials spotting the 
work.

3.2 INSTALLATION

A. Refrigeration System Piping System:
1. General:

a. Install insulation in snug contact with pipe.
1) Insulate flexible pipe connectors.
2) Insulate liquid line upstream of thermal expansion valves with insulating tape.
3) Insulate fittings with sheet insulation and as recommended by Manufacturer.
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b. Slip insulation on tubing before tubing sections and fittings are assembled keeping slitting of 
insulation to a minimum.

c. Do not install insulation on lines through clamp assembly of pipe support.  Butt insulation up 
against sides of clamp assembly.

d. Stagger joints on layered insulation.  Seal joints in insulation.
e. Install insulation exposed outside building so 'slit' joint seams are placed on bottom of pipe.
f. Paint exterior exposed, non-white insulation with two coats of specified exterior finish.

2. System Requirements:
a. Condensing Units:  Install insulation on above ground refrigerant suction piping and fittings, 

including thermal bulb and liquid line upstream of thermal expansion valve.

B. Steam Heating System:
1. Pipes:

a. Butt joints firmly together.
b. Seal vapor barrier longitudinal seam overlap with vapor barrier adhesive.
c. Wrap butt joints with 4 inch strip of vapor barrier jacket material cemented with vapor barrier 

adhesive.
d. Finish with bands applied at mid-section and at each end of insulation.

2. Valves And Fittings:
a. Insulate by one of following methods:

1) With hydraulic setting insulating cement, or equal, to thickness equal to adjoining pipe 
insulation.

2) With segments of molded pipe insulation securely wired in place.
b. Finish fittings and valves with canvas coated with weather barrier mastic or securely fitted 

Zeston covers.
3. Pipe Hangers:  Provide shields at each pipe hanger to protect pipe insulation from crushing.

3.3 FIELD QUALITY CONTROL

A. Non-Conforming Work:
1. Method of installing insulation shall be subject to approval of Architect.  Sloppy or unworkmanlike 

installations are not acceptable.

3.4 CLEANING

A. Leave premises thoroughly clean and free from insulating debris.

3.5 PROTECTION

A. Protect insulation wherever leak from valve stem or other source might drip on insulated surface, with 
aluminum cover or shield rolled up at edges and sufficiently large in area and of shape that dripping 
will not splash on surrounding insulation.

END  OF  SECTION
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B L A N K   P A G E
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SECTION  23 0933

ELECTRIC  AND  ELECTRONIC  CONTROL  SYSTEM  FOR  HVAC

PART 1 - GENERAL

1.1 SUMMARY

A. Includes But Not Limited To:
1. Furnish and install automatic temperature control system as described in Contract Documents.
2. Furnish and install conductors and make connections to control devices, motors, and associated 

equipment.
3. Assist in air test and balance procedure.

B. Related Requirements:
1. Section 23 0501:  Common HVAC Requirements.
2. Section 01 4546:  Air test and balance.
3. Section 23 3300:  Furnishing and installing of temperature control dampers.
4. Division 26:

a. Furnishing and installing of raceway, conduit, and junction boxes, including pull wires, for 
temperature control system.

b. Power wiring to magnetic starters, disconnect switches, and motors.
c. Motor starters and disconnect switches, unless integral with packaged equipment.

1.2 SUBMITTALS

A. Action Submittals:
1. Product Data:

a. Installer to provide product literature or cut sheets for all products specified in Project.
b. Installer to provide questions of control equipment locations to Mechanical Engineer prior to 

installation.

B. Informational Submittals:
1. Certificates:

a. Installer must provide ‘Certificate of Sponsorship’ signed from Approved Distributor with bid 
confirming Installer sponsorship.

C. Closeout Submittals:
1. Include following in Operations And Maintenance Manual specified in Section 01 7800:

a. Operations and Maintenance Data:
1) Leave with O&M Manual specified in Section 23 0501.

b. Record Documentation:
1) Installer's 'Certificate of Sponsorship'.

1.3 QUALITY ASSURANCE

A. Qualifications:  Requirements of Section 01 4301 applies, but is not limited to the following:
1. Company:

a. Company specializing in performing work of this section.
1) Minimum five (5) years experience in HVAC installations.
2) Minimum five (5) satisfactorily completed installations in past three (3) years of projects 

similar in size, scope, and complexity required for this project before bidding.
b. Upon request, submit documentation.

2. Installer:
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a. Before bidding, obtain sponsorship from a local, Approved Distributor specified under PART 
2 PRODUCTS.  Initial requirements for sponsorship are:
1) Be one of following Honeywell supported partners:

a) Honeywell Authorized Control Integrator (ACI).
b) Honeywell Building Controls Associate (BCS).
c) Honeywell-Commercial Automation Contractor (CAC).

2) Receive product training from and exhibit controls installation & programming skills to 
sponsoring Approved Distributor.

3) Installer to provide Distributor sponsorship by submitting ‘Certificate of Sponsorship’ as 
Informational Submittal with bid.  Certificate available as Attachment in this 
Specification.

PART 2 - PRODUCTS

2.1 SYSTEMS

A. Manufacturers:
1. Manufacturer Contact List:

a. Air Products & Controls Ltd, Pontiac, MI  www.ap-c.com.
b. Fire-Lite Alarms, Northford, CT  www.firelite.com.
c. Honeywell Inc, Minneapolis, MN  www.honeywell.com.

1) Primary Contact:  Chris Brinkerhoff, (801) 550-3344, chris.brinkerhoff@honeywell.com.
d. ICCA Firex, Carol Stream, IL  www.icca.invensys.com.
e. Insul_Guard, Salt Lake City, UT:

1) Primary Contact:  Dan Craner, (801) 518-3733, insul_guard@comcast.net.
f. System Sensor, St Charles, IL  www.systemsensor.com.
g. Zimmerman Technologies, Renton, WA:

1) Primary Contact:  Tracy Zimmerman, (425) 255-1906, zimmtech@yahoo.com.

B. Distributors:
1. Distributors:  Obtain RP panels, thermostats, and other control equipment from following 

Sponsoring Approved Distributors.  See Section 01 4301:
2. Utah:

a. Control Equipment Co:  (800) 452-1457  rhowe@controlequiputah.com  Ray Howe.
b. Relevant Solutions LLC:  (801) 214-3313  Kathy.wright@wilsonmohr.com  Kathy Wright.
c. RSD Total Control:  (720) 648-2597  mjohnson@rsdtc.com  Mark Johnson.

C. Performance: 
a. Honeywell Prestige IAQ thermostat system with RedLINK Internet Gateway(s).

1) General Requirements:
a) Controls multistage equipment, dehumidification and ventilation with 2 wire 

connection to thermostat location into occupied space.
b) Adjust backlight preference to darken screen after 45 seconds of setting 

adjustments.
c) Programmable from keypad or USB Port memory stick.
d) Prestige thermostat design utilizes wireless communicating thermostats with 

EIM located near furnace, with electronic thermostat located in building 
space.

e) Thermostat system shall control outdoor ventilation air based upon TOD 
schedule for electric / electronic actuation of dampers.

f)         CO2 sensors will open dampers only when CO2 exceeds 1200 ppm for 
energy savings.

g) RedLINK wireless network enables devices access via internet browser/ Apps 
via RIG module(s).

h) Wireless room sensors (temperature and humidity) & Outdoor Air sensor can 
be added as specified.

2) System Requirements:

http://www.ap-c.com/
http://www.firelite.com/
http://www.honeywell.com/
mailto:chris.brinkerhoff@honeywell.com
http://www.icca.invensys.com/
mailto:insul_guard@comcast.net
http://www.systemsensor.com/
mailto:zimmtech@yahoo.com
mailto:rhowe@controlequiputah.com
mailto:kmurphy@wilsonmohr.com
mailto:mjohnson@rsdtc.com
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a) Up to 4 Heat/2 Cool Heat Pumps; Up to 3 Heat/2 Cool Conventional Systems.
b) Used with Honeywell RedLINK enabled thermostats and accessories.
c) Tri-Lingual Display (Selectable for English, Spanish, or French).
d) 18 to 30 Vac.
e) 50 Hz; 60 Hz.
f)         System Position to include Auto changeover for Heat-Cool.
g) 7-Day Programming.
h) 365-Day Event  Scheduling.
i)         Display Security Lockout options.
j)         Minimum/ Maximum Temperature Range Stops.
k) 1,2,3,4 hour over-ride option.
l)         Remote Access via internet, free Apple App, free Droid App.
m) Dehumidification setting range 40 to 80% RH.
n) Return Air and Discharge Air Sensors calculate Delta T for equipment 

diagnostics.

D. Components:
1. Thermostats And Sensors:

a. Thermostat and Sensor Kit:
1) Category Four Approved Product.  See Section 01 6200 for definitions of Categories:

a) Part Number Honeywell YTHX9421R5085WW consisting of following:
(1) Communicating Thermostat THX9421R5021WW.
(2) Discharge Air / Return Air Sensors:  Honeywell C7735A1000, 10k ohms.
(3) Equipment Interface Module (EIM) THM5421R1021.

b. Internet Gateway Module(s):  One (1) module per four (4) thermostats.
1) Category Four Approved Product.  See Section 01 6200 for definitions of Categories:

a) Honeywell THM6000R1002, RIG Redlink Internet Gateway module. NOTE: One 
RIG required per four (4) thermostats.  Internet port switch provided by owner.

c. Sealant Compound:
1) Description:

a) Non hardening waterproof, vapor proof, self-adhesive for hot or cold application for 
sealing conduit openings against drafts, dust moisture and noise.

2) Category Four Approved Product.  See Section 01 6200 for definitions of Categories:
a) Duct Seal Compound No. DS-130 by Gardner Bender, Menomonee Falls , WI.  

www.gardnerbender.com.
b) Thumb-Tite Sealing Compound No. 4216-92 by Nu-Calgon, St. Louis, MO  

www.nucalgon.com.
2. Duct Smoke Detectors:

a. Duct mounted smoke detector in systems with airflow greater than 2000 CFM.
b. Intelligent low flow photoelectric duct smoke detector with flash scan.
c. Category Four Approved Product.  See Section 01 6200 for definitions of Categories:

1) System Sensor Model D4120.
3. Transformer:

a. 120 / 24 V, 50VA Honeywell AT150F.
b. 120 / 24 V, 75VA Honeywell AT175F.

4. Damper Actuators:
a. Electric type equipped for Class I wiring.
b. Shall not consume power during UNOCCUPIED cycle or use chemicals or expandable 

media.
c. Have built in spring return.
d. Category Four Approved Product.  See Section 01 6200 for definitions of Categories.

1) Two Position: Honeywell MS8105A1030/U.
5. Conductors:

a. Color-coded and No. 16 and No. 12 AWG Type TWN, TFN, or THHN, stranded.
b. Thermostat Cable:  12, 8, or 4 conductor, 18AWG solid copper wire, insulated with high-

density polyethylene.  Conductors parallel enclosed in brown PVC jacket (22 AWG cable 
not allowed).

c. Communicating Cable:
1) Class Two Quality Standard.  See Section 01 6200:

a) CAT 4, 22 gauge (0.025 in), twisted pair, non-plenum and non-shielded cable.

http://www.gardnerbender.com/
http://www.nucalgon.com/
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6. Local Relay (RP) Panels For Cultural Center Systems:
a. 16-ga screw cover, painted sheet metal.  Box with cover and knockouts, pre-wired terminal 

strips, relay, and transformer.
b. Provide Labels with Distributor contact information on each panel.
c. Category Four Approved Products.  See Section 01 6200 for definitions of Categories:

1) Modulating Heat w/CO2 Panel (see drawings).
2) Complete with integrated valve control module by Atkinson Electronics (see below).

7. Valve Control Module:
a. Category Four Approved Product.  See Section 01 6200 for definitions of Categories.

1) Atkinson Electronics:  AEI-TSCM.
8. CO2  Return Air Sensor:

a. Duct mount with display.
b. Category Four Approved Product.  See Section 01 6200 for definitions of Categories:

1) Honeywell:  C7232B1006.
9. Modulating Control Valve And Motor:

a. Category Four Approved Product.  See Section 01 6200 for definitions of Categories.
1) Honeywell:  V5011N modulating valve.
2) Honeywell:  ML7984A valve actuator.

10. Convector Control Valve And Motor:
a. Category Four Approved Product.  See Section 01 6200 for definitions of Categories.

1) Honeywell:  V8043J actuator and valve assembly.
11. Convector Thermostat:

a. Category Four Approved Product.  See Section 01 6200 for definitions of Categories.
1) Honeywell:  T87F heating thermostat with wall plate and locking cover w/o window.

12. Variable Frequency Drive (VFD):
a. The VFD shall generate the required variable frequency through three main input voltage 

lines connected to a coil capacitor LC filter and diode bridge. This shall produce a DC 
voltage for an insulated gate bi-polar transistor (IGBT) bridge. The IGBT bridge shall 
produce a pulse-width modulated (PWM) AC voltage for the motor. A microprocessor shall 
control the motor according to measured signals and control commands set from the VFD 
control panel.

b. The VFD shall be UL, cUL, and CE approved.
c. Integral power supply shall be one of the following as required by each motor:

1) 200-240 Vac, 3 phase, 45-66 Hz, plus or minus 10%.
2) 380-500 Vac, 3 phase, 45-66 Hz, plus or minus 10%.
3) 525-690 Vac, 3 phase, 45-66 Hz, plus or minus 10%.

d. The ambient ratings and temperature ranges shall be:
1) Operating: 14 degrees F to 104 degrees F.
2) Storage: -40 degrees F to 140 degrees F.
3) Humidity Range: 5 to 95% RH (non-condensing)

e. The VFD shall have sufficient capacity and provide a quality waveform so as to achieve full 
output power of the motor without causing additional heat rise. The operating conditions 
shall include:
1) Minimum efficiency:

a) at 100% load: > 96%
b) at 20% load: > 92%

2) The VFD enclosure rating shall be at least NEMA 1
3) The drive shall comply with the following EMC standards:

a) Immunity: EN50082-1,-2, EN61800-3
b) Emission: EN50081-1.-2, EN61800-3
c) Output frequency range 0 – 320 Hz with 0.01 Hz resolution.

f. It shall be possible to set the switching frequency within the range from 3 kHz to 16 kHz to 
minimize audible motor noise.

g. Connection of oversized motors within the current rating of the VFD shall be allowed.
h. A minimum of 8 preset speeds shall be available.
i. The VFD shall provide 3 skip frequencies with lower and upper frequency separately 

selectable to avoid mechanical resonance.
j. The VFD shall be suitable for any NEMA or IEC standard design motor and shall not require 

derating the motor.
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k. The VFD shall not require any test runs and all parameters shall be possible to set with no 
motor connected.

l. The maximum motor cable length shall be at least 600 feet without any output chokes, filters 
or similar equipment.

m. The VFD shall be capable of automatic reconnection to a spinning fan, forward or reverse 
running, without tripping, following a mains interrupt or a transfer from bypass running. 
Automatic restart functions are required after a tripping situation.

n. The VFD shall protect itself against:
1) Input transients to VDE0160 class W2.
2) Loss of input phase
3) Loss of motor phase
4) Grounding of any output phase
5) Loss of speed reference

o. The VFD shall model the motor temperature in its software to predict motor temperature and 
prevent motor overheating without the use of thermistor in the motor. When overheating of 
the motor is predicted an alarm or automatic shutdown shall be initiated.

p. The VFD shall provide full electrical isolation between power and control components, 
including input/output signals.

q. The operating panel of the VFD shall show, as a minimum, motor speed, motor temperature, 
heat sink temperature and motor current in curve form. Display must be LCD type.

r. The VFD shall not be damaged if it is energized with a start signal without a connected 
motor. The drive shall be ready to start the motor within one second after power on to the 
drive.

s. The VFD shall, as standard, have the following protection functions:
1) Heat sink over temperature
2) Under voltage protection
3) Over voltage protection
4) Over current protection
5) Earth fault protection
6) VFD fault protection
7) Loss of input/output phase protection
8) Motor stalled protection
9) Motor under load protection
10) Motor over temperature protection
11) Short circuit protection
12) External fault protection

t. The design technology and operation technique shall be common throughout the drives 
installed in the project. The drive shall be factory pre-commissioned and require minimum 
site settings.

u. The VFD shall be of a modular type. Separate modules for the control section, power 
section, and the fan. Each section shall be easily removed and replaced, if necessary.

v. The entire power section must be in a steel enclosure. No other enclosures are acceptable.
w. Category Four Approved Product. See section 01 6200 for definitions of Categories:

1) Honeywell: HVFDSD3*********, as required for motor size.

E. Operation Sequences:
1. Programmable thermostat shall control unoccupied and occupied status of fan system based on 

adjustable seven day two event/ day program.  Fan shall run continuously in occupied mode and 
cycle in unoccupied mode.

2. Adjustable heating and cooling set points shall control space temperature by activating either 
heating or cooling equipment.  Programmable thermostat provides automatic change over 
between heating and cooling.

3. Thermostat provides override of thermostat program by allowing timed override of thermostat 
program.  This shall activate thermostat to occupied mode and system shall control to occupied 
set point.  Zone over-ride duration shall be established by local Facilities Manager.

4. Systems Using CO2 sensor to Control Outside Air Damper Operation:
a. Minimum outside air damper, spring return type shall open in occupied mode only when CO2 

sensor setpoint of 1200 ppm is reached.  Damper shall close if CO2 level drops below 1100 
ppm.

b. Damper shall remain closed in un-occupied mode.
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5. Variable Frequency Drive (VFD) installed for Cultural Center fan shall start fan at 20% of full 
speed and then ramp fan speed up to 100% or as determined by TAB settings, over a 20 second 
period.

PART 3 - EXECUTION

3.1 INSTALLERS

A. Acceptable Installers:
1. Meet Quality Assurance Installer Qualifications as specified in Part 1 of this specification.

3.2 INSTALLATION

A. Interface With Other Work:
1. Calibrate system thermostats as required during air test and balance.  Insulate sensor J-box with 

fiberglass insulation; expandable/ foam insulation is NOT acceptable
2. Instruct air test and balance personnel in proper use and setting of control system components.
3. Install low voltage electrical wiring in accordance with Division 26 of these Specifications.

B. Communication RIG Module:
1. RIG and all RedLINK wireless modules need to be installed at least 24 inches from any other 

RedLINK device.
a. If RIG fails to communicate with other RedLINK devices, relocate RIG where signal can be 

received.

C. Safety Controls:
1. Interlock main supply air duct smoke detectors to keep heating, cooling, and system fan from 

operating when detector is energized.  
2. Interlock gas valves with cooling compressors and supply air fan.
3. Gas valves shall obtain their electrical control power from same circuit as supply fan motor.
4. Check high limit thermostats furnished with heating equipment for correct operation.  Gas valves 

shall close when duct temperature exceeds high limit setting.  Perform this work immediately after 
wiring burner controls.

5. Wire bonnet thermostatic switches to dissipate all heat in combustion chambers.
6. Furnace system fresh air dampers shall close on fan shut-down, power failure, open fan motor 

disconnect switch, and when thermostat is in UNOCCUPIED mode.
7. Gas burner safety controls furnished with furnace units shall be incorporated in control circuits for 

all modes of operation.

D. Mount damper actuators and actuator linkages external of airflow.  Make certain dampers operate 
freely without binding or with actuator housing moving.

E. Paste copy of record control wiring diagram on back of relay panel door cover for each air handler / 
duct furnace system.

3.3 FIELD QUALITY CONTROL

A. Field Tests:
1. Calibrate, adjust, and set controls for proper operation, operate systems, and be prepared to 

prove operation of any part of control system.  This work is to be completed before pre-
substantial completion inspection.

2. Test each individual heating, cooling, and damper control for proper operation using control 
system.
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3.4 SYSTEM STARTUP

A. For systems with Prestige Thermostat.
1. Contractor is responsible for a fully functioning control system accessible via internet web 

browser.  Contractor is responsible to coordinate Network start up with assistance from local IT 
technician.  Local IT technician shall provide available ports on network switch for RIG devices.

2. Contractor is responsible configuring all thermostats with proper zone names, zone scheduling, 
proper Church conference / holiday scheduling, all to be coordinated with local FM manager.  Set 
proper clock setting including day/month/year.

3. Set Heating / Cooling to proper stages
4. Set heat cycle rates to 9 cph and cooling to 4 cph.
5. Set Aux relay to “Time of Day”.
6. Set System switch operation to “Automatic” changeover.
7. Set fan switch operation to “ON”.
8. Set minimum UnOcc start time for all days. No days shall be scheduled Unconfigured. 
9. Set occupied start times to match meeting start times; provided by local FM manager.
10. Place all zone over-ride durations to one (1) hour except for Bishop and Stake area which shall 

be set to two (2) hours.
11. Set Occupied default heating setpoints to 70 degrees, cooling setpoints to 74 degrees.
12. Set UnOccupied default heating setpoint to 60 degrees, cooling setpoints to 90 degrees.
13. Set each zone to applicable Holiday scheduling for General & Stake Conferences.

B. RIG settings
1. Mytotalconnectcomfort account

a. Establish FM Manager account in “ www.Mytotalconnectcomfort.com ”.
b. Create alarm setpoint of 55 degrees low limit / 90 degrees high limit for all zones.
c. Create alarm points for all critical fields as requested by FM Manager.
d. Create email accounts as approved list by FM Manager.

3.5 ADJUSTING

A. Prestige thermostat configuration settings; the following are configuration guidelines for consistent 
installations:

1. 1000 English/French/Spanish (depending upon region).
2. 1010 Commercial.
3. 1030 Zone Name (display on Home Screen).
4. 1040 Programmable.
5. 2000 Conventional / Heat Pump (match equipment).
6. 2010 Standard / High Efficiency (match equipment).
7. 2070 Heating / Cooling Stages (match equipment).
8. 2220 A- L/A Terminal Setup (Time of Day).
9. 3000 Changeover (Automatic) Deadband (3 degrees).
10. 3010 Advanced Option +PID Settings – Change cooling settings to 4 cph and heating to 6 (mild 

climates and 9 cph (cold climates).
11. 3240 Minimum Compressor Off Time (3 minutes).
12. 4000 Number of Schedules periods (4 Periods Per Day).
13. 4010 Pre-Occupancy Purge Duration (off).
14. 4020 Type of Override (Standard).
15. 4030 Override Duration (1hr for classrooms, 2 hours for Stake and Bishops zones).
16. 4050 Heat Recovery (default setting).
17. 4060 Heat Recovery (default setting).
18. 4070 Cooling Recovery (default setting).
19. 4080 Cooling Recovery (default setting).
20. 4100 Temperature Range Stops (Minimum Cooling setpoint 69 degrees, Maximum Heating 

Setpoint 73 degrees F.
21. 5000 Return Air (check) Discharge Air (Check).
22. 5070 Return Air Sensor (EIM – S2).
23. 5080 (10K).
24. 5090 Discharge Air Sensor (EIM – S1).

http://www.mytotalconnectcomfort.com/
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25. 5100 (10K).
26. 5110 A-Coil Low Temperature Cutoff (35 degrees).
27. 7000 – 8700 (default).

Section 9000- 9210 for dehumidification application.
28. 9000 Dehumidification Equipment (Dehumidifier when using TrueDRY equipment).
29. 9040 What Terminals are Wired to the Dehumidifier? (EIM – U1).
30. 9110 Dehumidification High Limit Range Stop (65 percent).
31. 9120 System Modes Allowing Dehumidification (Heat and Cool).
32. 9130  Dehumidifier Fan Control (Thermostat Controls Fan).
33. 9140 Dehumidifier Lockout (Dehumidifier Allowed when Cooling is Running).
34. 9180 Dehumidification Away mode (Allowed).
35. 9210 Dehumidifier Filter Replacement Reminder (4 Calendar Months).
36. 10000 Ventilation Type (None / damper end-switch will control ERV).
37. 10170 – 12000 (Default).
38. 13000 Heat Delta T Diagnostics (On).
39. 13010 Cooling Delta T Diagnostics (On).
40. 13015 Set Advanced Delta T Diagnostics Options (No).
41. 14000 – 15020 (default) Contractor is NOT to install business card.
42. SYSTEM SWITCH Setting (Make sure system is set for Automatic).
43. MENU/ PREFERENCES/ DISPLAY OPTIONS/ BACKLIGHT (set to 0 Dim).
44. MENU/ Holiday-Event Scheduler / Custom Events/ Create new event.

a. Mountain Time Zone:
1) First Sunday in April:  UnOccupy all zones for all day / every year.
2) First Sunday in April:  UnOccupy all zones for all day / every year.
3) First Sunday in October:  UnOccupy all zones for all day / every year.
4) First Sunday in October:  UnOccupy all zones for all day / every year.

3.6 CLOSEOUT ACTIVITIES

A. Instruction Of Owner:
1. Include as part of training required in Section 23 0501, following training:

a. Training shall be by personnel of installing company and utilize operator’s manuals and as-
built documentation.

b. Provide training in two sessions including RIG/RedLink for up to six hours total.  First 
session will occur between system completion and Substantial Completion.  Second 
session will occur within 45 days of Substantial Completion when agreed upon by Owner.

c. Training shall include sequence of operation review, modification of schedules and setpoints, 
troubleshooting of sensors including battery notification:
1) Control System Overview:

a) Show access to system through both individual thermostats and Internet 
browser via RedLink/ www.mytotalconnectcomfort.com .  Demonstrate 
scheduling for Stake and General Conferences from keypad and from USB 
memory stick.

2) Thermostat Programming From Keypad:  Instructions on developing setpoints and 
schedules and adjusting local zone temperatures.

3) System Lockout levels: cover and explain the system lockout levels including password 
recovery.

4) Thermostat Operation:
a) Warmer and cooler options. 
b) Identify and explain touch screen features, 
c) Set preference to black out screen after 45 seconds.
d) Review “equipment status” and user interaction log.
e) Review system lock out process.
f)         Review system test and diagnostics.

5) RedLink training with local Facilities Manager during two sessions.
a) Review all features accessible from the Overview tab including individual 

zone details, setpoints and fan, show schedule, edit configuration.
b) Review all features accessible from schedules including multiple schedules, 

zone assignments, holiday scheduling/ conference scheduling.

http://www.mytotalconnectcomfort.com/
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c) Review thermostat configuration.  Explain each thermostat programming 
option.  

d) Review accessing / location to available Droid/ Apple Apps.

END  OF  SECTION
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ATTACHMENTS

CERTIFICATE OF SPONSORSHIP
Electric and Electronic Control System for HVAC Installer

PROJECT INFORMATION (To be filled out by Installer - available from project specification):

Project Name: ______________________________________________________________________

Project Number: ______________________________________________________________________

Project Address: ______________________________________________________________________

INSTALLER INFORMATION  (To be filled out by Installer):

Installer Name: _____________________________________________________________________

Installer Firm: _____________________________________________________________________

Installer Address: _____________________________________________________________________

I acknowledge and confirm the above listed Installer has received training and exhibit Webstat System skills 
and is qualified to install the automation control system as specified for Project identified above.  Our company 
will stand behind the Installer meeting the legal specified performance requirements.

Sponsoring Approved Honeywell Distributor Name:  ____________________________________________

Signature:  _____________________________    Printed Signature:  ______________________________

Date:          _____________________________
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SECTION  23 2213

STEAM  AND  STEAM  CONDENSATE  PIPING

PART 1 - GENERAL

1.1 SUMMARY

A. Includes But Not Limited To:
1. Furnish and install steam and condensate piping and specialties as described in Contract 

Documents.

B. Related Requirements:
1. Section 23 0501:  Common HVAC Requirements.
2. Section 23 0719:  HVAC Piping Insulation.

1.2 REFERENCES

A. Reference Standards:
1. ASTM International

a. ASTM A53/A53M-07, ‘Standard Specification for Pipe, Steel, Black and Hot-Dipped, Zinc-
Coated, Welded and Seamless'.

b. ASTM A234/A234-10, ‘Standard Specification for Piping Fittings of Wrought Carbon Steel 
and Alloy Steel for Moderate and High Temperature Service'.

1.3 SUBMITTALS

A. Informational Submittals:
1. Certificates:

a. Following completion of cleaning, submit certificate signed by Water Treatment Consultant 
confirming cleaning operations to Architect for approval before use of cleaned system.

PART 2 - PRODUCTS

2.1 SYSTEM

A. Manufacturers:
1. Manufacturer List:

a. Armstrong International, Three Rivers, MI  www.armstrong-intl.com.
b. Barnes & Jones Inc, Randolph, MA  www.barnesandjones.com.
c. ConBraCo Industries Inc, Matthews, NC  www.conbraco.com or ConBraCo / Honeywell Ltd, 

Scarborough, ON  (416) 293-8111.
d. Federal Pump Corp, Brooklyn, NY  www.abcelectriccorp.com/federalpump.
e. Hammond Valve Co, New Berlin, WI  www.hammondvalve.com.
f. Mepco, Grand Rapids, MI  www.mepcollc.com or Mepco / EFI Systems Group, Etobicoke, 

ON  (616) 246-1431.
g. Nibco Inc, Elkhart, IN  www.nibco.com.
h. Roth Pump Co, Rock Island, IL  www.rothpump.com.
i. Shipco Pumps, Shippensburg, PA  www.shipcopumps.com.
j. Skidmore, Benton Harbor, MI  www.skidmorepump.com.

http://www.armstrong-intl.com/
http://www.barnesandjones.com/
http://www.conbraco.com/
http://www.abcelectriccorp.com/federalpump
http://www.hammondvalve.com/
http://www.mepcollc.com/
http://www.nibco.com/
http://www.rothpump.com/
http://www.shipcopumps.com/
http://www.skidmorepump.com/
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k. Spirax - Sarco, Blythewood, SC  www.spiraxsarco.com/us/ or Spirax Sarco Canada Ltd, 
Concord, ON  (905) 660-5510.

l. Watts Regulator Co, North Andover, MA  www.wattsreg.com or Watts Industries (Canada) 
Inc, Burlington, ON  (888) 208-8927.

B. Materials:
1. Piping:

a. Piping over 2-1/2 inches shall be welded with full weld fittings.
b. Supply Piping:

1) Schedule 40 black carbon steel pipe meeting requirements of ASTM A53/A53M, Type E 
or F.

2) Fittings shall be standard weight 150 lb malleable iron screwed pattern up to 2-1/2 
inches.

c. Condensate Piping:
1) Schedule 80 black steel pipe meeting requirements of ASTM A53/A53M, Type E or F.

d. Fittings shall be standard weight 300 lbs malleable iron screwed pattern up to 2-1/2 inches.
2. Drip Traps And Steam Coil Traps:

a. Combination float and thermostatic type.  Thermostatic element shall form automatic air vent 
and conform to applicable requirements of thermostatic radiator traps.

b. Main trap body, float, and valve mechanism shall be capable of withstanding constant steam 
pressure of 15 psi.

c. Traps shall delivery rated capacity called for on Drawings at 1/2 pound differential pressure.
d. Category Four Approved Products.  See Section 01 6200 for definitions of Categories.

1) Armstrong.
2) Barnes & Jones Inc.
3) Mepco.
4) Spirax / Sarco.

3. Thermostatic Traps:
a. Rugged brass construction with union inlet.
b. Duplex phosphor bronze diaphragm.
c. Stainless steel valve cone and seat.
d. Diaphragms and seats both replaceable.
e. Rated for 25 psig to 25 inches vacuum.
f. Category Four Approved Products.  See Section 01 6200 for definitions of Categories.

1) Armstrong.
2) Barnes & Jones Inc.
3) Mepco.
4) Spirax / Sarco.

4. Valves:
a. Cutoff Service:  Three-piece, full port, bronze ball valves rated at 400 psig WOG and 150 

psig saturated steam.
b. Category Four Approved Products.  See Section 01 6200 for definitions of Categories.

1) ConBraCo Apollo 82-100 Series.
2) Hammond Series 8600. 
3) Nibco Series 595.
4) Watts Series B-6800.

PART 3 - EXECUTION

3.1 INSTALLATION

A. Piping:
1. Ream out pipe ends and remove burrs before making up into fittings.  Use graphite and oil 

applied to male threads only in making pipe joint fittings.
2. Install unions where necessary and on both sides of equipment and drip traps.
3. Start main piping runs as high as possible.

a. Keep as close to ceiling as possible.

http://www.spiraxsarco-usa.com/
http://www.wattsreg.com/
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b. Make sufficient allowance for grade downward and for branches to be taken off top at 45 
degree angles.

4. Grade steam and return mains downward in direction of flow one inch in 20 feet.  Grade runouts 
and branches that grade against flow of steam at 1/4 inch per foot.

5. Install float and thermostatic drip traps in sizes shown on Drawings.
a. Install at ends and on raises of steam mains.
b. Install dirt strainer and gate valve ahead of each drip trap.

B. Specialties:
1. Install check valve and ball valve on pump discharge.
2. Run vent line from receivers and terminate as high as possible with return bends.
3. Use eccentric reducers where changes in pipe sizes occur in steam mains.  Locate reducers 

approximately 18 inches beyond branch from steam main causing reduction.

3.2 FIELD QUALITY CONTROL

A. Field Tests:
1. When directed by Architect, conduct operating test on any piece of equipment to demonstrate its 

capacity and operating characteristics.

B. Field Inspections:
1. Do not cover or conceal piping system until tested at 50 psi in excess of maximum working 

pressure, 100 psi minimum, and inspected and approved by Architect and local inspector having 
jurisdiction.

3.3 CLEANING

A. Thoroughly clean equipment, piping, and other material provided under this Section.  Remove rust, 
scale, and other dirt before painting or covering and before operating system.

B. Operate heating system at 10 psi for 6 hours minimum, then:
1. Fill boiler to top with water to wash film, oil, and grease over top.
2. Drain boiler and refill to proper level with fresh water.
3. Use one pound tri-sodium phosphate for every 100 gallons of water during cleaning operation.

C. Chemical Cleaning of Steam And Condensate System Piping:
1. Give Architect seven days written notice of date of cleaning procedures.  Perform initial cleaning 

of piping systems under supervision of local representative of chemical treatment supplier.
2. Steam And Condensate Piping System:

a. After it has been determined system is tight and has been flushed, add cleaner at rate of 13 
oz of cleaner per gallon of water and operate boiler and system for 24 hours.  Return 
condensate to drain.

b. After 24 hour period listed above, clean traps and strainers.

END  OF  SECTION
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B L A N K   P A G E
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SECTION  23 2214

STEAM  AND  STEAM  CONDENSATE  SPECIALTIES

PART 1 - GENERAL

1.1 SUMMARY

A. Includes But Not Limited To:
1. Furnish and install steam and condensate specialties described in Contract Documents.

B. Related Requirements:
1. Section 23 0501:  Common HVAC Requirements.

PART 2 - PRODUCTS

2.1 ACCESSORIES

A. Manufacturers:
1. Manufacturer Contact List:

a. Armstrong, Three Rivers, MI  www.armstronginternational.com.
b. Barnes & Jones Inc, Randolph, MA  www.barnesandjones.com.
c. Hoffman Controls Corp, Dallas, TX  www.hoffmanspecialty.com.
d. Shipco Pumps, Shippensburg, PA  www.shipcopumps.com.
e. Skidmore, Benton Harbor, MI  www.skidmorepump.com
f. Spirax Sarco Inc, Allentown, PA  www.spiraxsarco.com/us/.
g. Roth Pump Company, Rock Island, IL  www.rothpump.com/

B. Materials
1. Float And Thermostatic Traps:

a. Suitable for 100 psig steam working pressure.  Install in ends of steam mains, at points 
where steam main rises, and at all other points where shown or required for proper 
operation of system.

b. Materials shall be as follows:
1) Float:  Copper alloy.
2) Float Valve And Seat:  Monel metal or stainless steel.
3) Body:  Renewable gray cast-iron, covers removable without disturbing piping 

connections.
c. Capacities of traps shall be with 5 psig pressure at trap inlet and differential pressure across 

trap of 2 psig unless otherwise noted.
d. Category Four Approved Products.  See Section 01 6200 for definitions of Categories.

1) Armstrong:  Series A.
2) Barnes & Jones:  FT-2175.
3) Hoffman:  FT015C.
4) Spirax / Sarco:  Model FTI-125.

2. Condensate Return Pump:
a. Simplex unit with cast iron receiver.
b. Vapor tight, heavy duty float switch control with stainless steel float.
c. Close coupled, centrifugal pump with bronze enclosed impeller. 
d. Class One Quality Standard.  See Section 01 6200.

1) Skidmore 10MX Series.
2) Equal by Roth Pumps or Shipco Pumps.

http://www.armstronginternational.com/
http://www.barnesandjones.com/
http://www.hoffmanspecialty.com/
http://www.shipcopumps.com/
http://www.skidmorepump.com/
http://www.spiraxsarco.com/us
http://www.rothpump.com/
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PART 3 - EXECUTION:  Not Used

END  OF  SECTION
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SECTION  23 2300

REFRIGERANT  PIPING

PART 1 - GENERAL

1.1 SUMMARY

A. Includes But Not Limited To:
1. Furnish and install piping and specialties for refrigeration systems as described in Contract 

Documents.

B. Products Installed But Not Furnished Under This Section:

C. Related Requirements:
1. Section 23 0501:  'Common HVAC Requirements'.
2. Section 23 0719:  'Refrigerant Piping Insulation'.
3. Section 23 6214:  'Compressor Units:  Air Conditioning (5 Ton or less)'.
4. Section 23 6215:  'Compressor Units:  Air Conditioning (6 Ton or more)'.

1.2 REFERENCES

A. Association Publications:
1. Federal Emergency Management Agency (FEMA) / Vibration Isolation and Seismic Control 

Manufacturers Association (VISCMA) / American Society of Civil Engineers (ASCE):
a. FEMA 412, 'Installing Seismic Restraints For Mechanical Equipment' (December 2002).

2. Vibration Isolation and Seismic Control Manufacturers Association (VISCMA):
a. VISCMA 101-15, 'Seismic Restraint Specification Guidelines for Mechanical, Electrical, and 

Plumbing Systems'.
b. VISCMA 102-12,  'Vibration Isolation Specification Guidelines for Mechanical, Electrical, and 

Plumbing Systems'.

B. Definitions:
1. Refrigerant:  Absorbs heat by a change of state (evaporation) from liquid to a gas, and releases 

heat by a change of state (condenses) from gas back to a liquid.
2. Vibration Isolation:  Vibration reduction in which an isolation system is placed between the source 

of unwanted vibration and an item which needs to be shielded from the vibration.

C. Reference Standards:
1. American National Standards Institute (ANSI) / American Society of Heating, Refrigerating and 

Air-Conditioning Engineers (ASHRAE):
a. ANSI/ASHRAE 5-2013 (packaged w/ 34-2013, 'Safety Standard and Designation and 

Classification of Refrigerants'.
2. American National Standards Institute / American Welding Society:

a. ANSI/AWS A5.8M/A5.8-2011, 'Specification for Filler Metals for Brazing and Braze Welding'.
3. American Society of Heating, Refrigerating and Air-Conditioning Engineers (ASHRAE):

a. 2011 ASHRAE Handbook - HVAC Applications.
1) Chapter 48, 'Noise and Vibration Control'.

4. ASTM International:
a. ASTM A36/A36M-14, 'Standard Specification for Carbon Structural Steel'.
b. ASTM B280-13, 'Standard Specification for Seamless Copper Tube for Air Conditioning and 

Refrigeration Field Service'.
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1.3 SUBMITTALS

A. Action Submittals:
1. Shop Drawings:  Show each individual equipment and piping support.

B. Informational Submittals:
1. Qualification Statements:  Technician certificate for use of HFC and HCFC refrigerants.
2. Test Reports: Submit to Architect within seven days of testing.

1.4 QUALITY ASSURANCE

A. Regulatory Agency Sustainability Approvals:
1. Refrigerants:

a. Underwriters Laboratories:
1) Comply with requirements of UL 2182.

B. Qualifications.  Section 01 4301 applies, but is not limited to the following:
1. Installer:  Refrigerant piping shall be installed by refrigeration contractor licensed by State and by 

technicians certified in use of HFC and HCFC refrigerants.

PART 2 - PRODUCTS

2.1 COMPONENTS

A. Manufacturers:
1. Manufacturer Contact List:

a. Airtec, Fall River, MA,  www.noventcaps.com.
b. Cooper Industries, Houston, TX  www.cooperindustries.com.
c. Cush-A-Clamp by ZSI Manufacturing, Canton, MI  www.cushaclamp.com.
d. Elkhart Products Corp, Elkhart, IN  www.elkhartproducts.com.
e. Emerson Climate Technologies, St Louis, MO  www.emersonflowcontrols.com.
f. Handy & Harman Products Division, Fairfield, CT  www.handy-1.com.
g. Harris Products Group, Cincinnati, OH  www.harrisproductsgroup.com.
h. Henry Valve Co, Melrose Park, IL  www.henrytech.com.
i. Hilti Inc, Tulsa, OK  www.hilti.com.
j. Hydra-Zorb Co, Auburn Hills, MI  www.hydra-zorb.com.
k. JB Industries, Aurora, IL  www.jbind.com.
l. Mueller Steam Specialty, St Pauls, NC  www.muellersteam.com.
m. Nibco Inc, Elkhart, IN  www.nibco.com.
n. Packless Industries, Waco, TX  www.packless.com.
o. Parker Corp, Cleveland, OH  www.parker.com.
p. Sporlan Valve Co, Washington, MO  www.sporlan.com.
q. Sherwood Valves, Washington, PA  www.sherwoodvalve.com.
r. Thomas & Betts, Memphis, TN  www.superstrut.com.
s. Unistrut, Div of Atkore International, Inc.,  Harvey, IL  www.unistrut.com.
t. Universal Metal Hose, Chicago, IL  www.universalmetalhose.com.
u. Vibration Mountings & Controls, Bloomingdale, NJ  www.vmc-kdc.com.
v. Virginia KMP Corp, Dallas, TX  www.virginiakmp.com.

B. Materials:
1. Refrigerant Piping:

a. Meet requirements of ASTM B280, hard drawn straight lengths.  Soft copper tubing not 
permitted.

b. Do not use pre-charged refrigerant lines.
2. Refrigerant Fittings:

a. Wrought copper with long radius elbows.

http://www.noventcaps.com/
http://www.cooperindustries.com/
http://www.cushaclamp.com/
http://www.elkhartproducts.com/
http://www.emersonflowcontrols.com/
http://www.handy-1.com/
http://www.harrisproductsgroup.com/
http://www.henrytech.com/
http://www.hilti.com/
http://www.hydra-zorb.com/
http://www.jbind.com/
http://www.muellersteam.com/
http://www.nibco.com/
http://www.packless.com/
http://www.parker.com/
http://www.sporlan.com/
http://www.sherwoodvalve.com/
http://www.superstrut.com/
http://www.unistrut.com/
http://www.universalmetalhose.com/
http://www.vmc-kdc.com/
http://www.virginiakmp.com/
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b. Category Four Approved Manufacturers.  See Section 01 6200 for definitions of Categories:
1) Mueller Streamline.
2) Nibco Inc.
3) Elkhart.

3. Suction Line Traps:
a. Manufactured standard one-piece traps.
b. Category Four Approved Manufacturers.  See Section 01 6200 for definitions of Categories:

1) Mueller Streamline.
2) Nibco Inc.
3) Elkhart.

4. Tee Access:
a. Brass:

1) Category Four Approved Manufacturers.  See Section 01 6200 for definitions of 
Categories:
a) JB Industries:  Part #A3 Series with Factory Cap and Valve Core.

5. Connection Material:
a. Brazing Rods in accordance with ANSI/AWS A5.8M/A5.8:

1) Copper to Copper Connections:
a) Classification BCuP-4 Copper Phosphorus  (6 percent silver).
b) Classification BCuP-5 Copper Phosphorus  (15 percent silver).

2) Copper to Brass or Copper to Steel Connections:  Classification BAg-5 Silver  (45 
percent silver).

3) Do not use rods containing Cadmium.
b. Flux:

1) Type Two Acceptable Products:
a) Stay-Silv White Brazing Flux by Harris Products Group.
b) High quality silver solder flux by Handy & Harmon.
c) Equal as approved by Architect before use.  See Section 01 6200.

6. Valves:
a. Expansion Valves:

1) For pressure type distributors, externally equalized with stainless steel diaphragm, and 
same refrigerant in thermostatic elements as in system.

2) Size valves to provide full rated capacity of cooling coil served.  Coordinate selection 
with evaporator coil and condensing unit.

3) Category Four Approved Manufacturers.  See Section 01 6200 for definitions of 
Categories:
a) Emerson Climate Technologies.
b) Henry.
c) Mueller.
d) Parker.
e) Sporlan.

b. Manual Refrigerant Shut-Off Valves:
1) Ball valves designed for refrigeration service and full line size.
2) Valve shall have cap seals.
3) Valves with hand wheels are not acceptable.
4) Provide service valve on each liquid and suction line at compressor.
5) If service valves come as integral part of condensing unit, additional service valves shall 

not be required.
6) Category Four Approved Manufacturers.  See Section 01 6200 for definitions of 

Categories:
a) Henry.
b) Mueller.
c) Sherwood.
d) Virginia.

7. Filter-Drier:
a. On lines smaller than 3/4 inch outside diameter, filter-drier shall be sealed type with brazed 

end connections.
b. Size shall be full line size.
c. Category Four Approved Manufacturers.  See Section 01 6200 for definitions of Categories:

1) Emerson Climate Technologies.
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2) Mueller.
3) Parker.
4) Sporlan.
5) Virginia.

8. Sight Glass:
a. Combination moisture and liquid indicator with protection cap.
b. Sight glass shall be full line size.
c. Sight glass connections and sight glass body shall be solid copper or brass, no copper-

coated steel sight glasses allowed.
d. Category Four Approved Product.  See Section 01 6200 for definitions of Categories:

1) HMI by Emerson Climate Technologies.
9. Flexible Connectors:

a. Designed for refrigerant service with bronze seamless corrugated hose and bronze braiding.
b. Category Four Approved Products.  See Section 01 6200 for definitions of Categories:

1) Vibration Absorber Model VAF by Packless Industries.
2) Vibration Absorbers by Virginia KMP Corp.
3) Anaconda 'Vibration Eliminators' by Universal Metal Hose.
4) Style 'BF' Spring-flex freon connectors by Vibration Mountings.

10. Refrigerant Piping Supports:
a. Base, Angles, And Uprights:  Steel meeting requirements of ASTM A36.
b. Securing Channels:

1) At Wall Support:
a) Class One Quality Standard:  P-3300 channels by Unistrut.
b) Acceptable Manufacturers:  Hilti, Thomas & Betts.
c) Equal as approved by Architect before installation.  See Section 01 6200.

2) At Suspended Support:
a) Class One Quality Standard:  P-1001 channels by Unistrut.
b) Acceptable Manufacturers:  Hilti, Thomas & Betts.
c) Equal as approved by Architect before installation.  See Section 01 6200.

3) Angle Fittings:
a) Class One Quality Standard:  P-2626 90 degree angle by Unistrut.
b) Acceptable Manufacturers:  Hilti, Thomas & Betts.
c) Equal as approved by Architect before installation.  See Section 01 6200.

c. Pipe Clamps:
1) Type Two Acceptable Manufacturers:

a) Hydra-Zorb.
b) ZSI Cush-A-Clamp.
c) Hilti Cush-A-Clamp.
d) Equal as approved by Architect before installation.  See Section 01 6200.

d. Protective Cover:  18 ga steel, hot-dipped galvanized.
11. Locking Refrigerant Cap:

a. Provide and install on charging valves:
1) Class One Quality Standard:  ‘No Vent’ locking refrigerant cap.
2) Acceptable Manufacturers:  Airtec.
3) Equal as approved by Architect before installation.  See Section 01 6200.

PART 3 - EXECUTION

3.1 INSTALLATION

A. Refrigerant Lines:
1. Install as high in upper mechanical areas as possible.  Do not install underground or in tunnels.
2. Slope suction lines down toward compressor one inch/10 feet.  Locate traps at vertical rises 

against flow in suction lines.
3. Comply with condensing unit manufacturer’s installation instructions.

B. Connections:
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1. Refrigeration system connections shall be copper-to-copper, copper-to-brass, or copper-to-steel 
type properly cleaned and brazed with specified rods.  Use flux only where necessary.  No soft 
solder (tin, lead, antimony) connections will be allowed in system.

2. Braze manual refrigerant shut-off valve, sight glass, and flexible connections.
3. Circulate dry nitrogen through tubes being brazed to eliminate formation of copper oxide during 

brazing operation.

C. Specialties:
1. Install valves and specialties in accessible locations.  Install refrigeration distributors and suction 

outlet at same end of coil.
2. Install thermostatic bulb as close to cooling coil as possible.  Do not install on vertical lines.
3. Install equalizing line in straight section of suction line, downstream of and reasonably close to 

thermostatic bulb.  Do not install on vertical lines.
4. Provide flexible connectors in each liquid line and suction line at both condensing unit and 

evaporator on systems larger than five tons.  Anchor pipe near each flexible connector.

D. Refrigerant Supports:
1. Support Spacing:

a. Piping 1-1/4 inch  And Larger:  8 feet on center maximum.
b. Piping 1-1/8 inch  And Smaller:  6 feet on center maximum.
c. Support each elbow.

2. Isolate pipe from supports and clamps with Hydrozorb or Cush-A-Clamp systems.
3. Run protective cover continuous from condensing units to risers or penetrations at building wall. 

Support entire cover utilizing exterior supports as detailed.
4. Provide opening through exterior cover with removable plug or cover to observe site glass.

3.2 FIELD QUALITY CONTROL

A. Field Tests:
1. Make evacuation and leak tests after completing refrigeration piping systems.  Positive pressure 

test will not suffice for procedure outlined below. Submit test reports.
a. Draw vacuum on each entire system with two stage vacuum pump.  Draw vacuum to 300 

microns using micron vacuum gauge capable of reading from atmosphere to 10 microns.  Do 
not use cooling compressor to evacuate system nor operate it while system is under high 
vacuum.

b. Break vacuum with nitrogen and re-establish vacuum test.  Vacuum shall hold for 30 minutes 
at 300 microns without vacuum pump running.

c. Conduct tests at 70 deg Fambient temperature minimum.
d. Do not run systems until above tests have been made and systems started up as specified.  

Inform Owner's Representative of status of systems at time of final inspection and schedule 
start-up and testing if prevented by outdoor conditions before this time.

e. After testing, fully charge system with refrigerant and conduct test with Halide Leak Detector.
f. Recover all refrigerant in accordance with applicable codes.  Do not allow any refrigerant to 

escape to atmosphere.

B. Non-Conforming Work:
1. If it is observed that refrigerant lines are being or have been brazed without proper circulation of 

nitrogen through lines, all refrigerant lines installed up to that point in time shall be removed and 
replaced at no additional cost to Owner.

END  OF  SECTION
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B L A N K   P A G E
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SECTION  23 2600

CONDENSATE  DRAIN  PIPING

PART 1 - GENERAL

1.1 SUMMARY

A. Related Requirements:
1. Section 23 0501:  Common HVAC Requirements.

1.2 REFERENCES

A. Reference Standards:
1. ASTM International:

a. ASTM B88-09, 'Standard Specification for Seamless Copper Water Tube’.
b. ASTM D1785 - 06 ‘Standard Specification for Poly (Vinyl Chloride) (PVC) Plastic Pipe, 

Schedules 40, 80, and 120.’

PART 2 - PRODUCTS

2.1 SYSTEMS

A. Materials:
1. Condensate Drains:

a. Type M copper meeting requirements of ASTM B88 or Schedule 40 PVC for condensate 
drains from air handling units.

b. 3 inch deep seal, vented water trap adjacent to cooling coil connection.

PART 3 - EXECUTION

3.1 INSTALLATION

A. Condensate Drains:
1. Support piping and protect from damage.

END  OF  SECTION
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B L A N K   P A G E
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SECTION  23 3001

COMMON  DUCT  REQUIREMENTS

PART 1 - GENERAL

1.1 SUMMARY

A. Includes But Not Limited To:
1. General procedures and requirements for ductwork.
2. Repair leaks in ductwork, as identified by duct testing, at no additional cost to Owner.

B. Related Requirements:
1. Section 01 4546:  'Duct Testing, Adjusting, and Balancing' for ductwork.
2. Section 07 9219:  'Acoustical Joint Sealants' for quality of acoustic sealant.
3. Section 23 0501:  'Common HVAC Requirements'.

1.2 REFERENCES

A. Reference Standards:
1. Sheet Metal And Air Conditioning Contractors' National Association / American National 

Standards Institute:
a. SMACNA, ‘HVAC Duct Construction Standards - Metal and Flexible' (Third Edition).

PART 2 - PRODUCTS

2.1 ASSEMBLIES

A. Performance:
1. Design Criteria:

a. Standard Ducts:  Construction details not specifically called out in Contract Documents shall 
conform to applicable requirements of SMACNA, ‘HVAC Duct Construction Standards - 
Metal and Flexible'.

B. Materials:
1. Duct Hangers:

a. One inch (25 mm) by 18 ga (1.27 mm) galvanized steel straps or steel rods as shown on 
Drawings, and spaced not more than 96 inches (2 400 mm) apart.  Do not use wire hangers.

b. Attaching screws at trusses shall be 2 inch (50 mm) No. 10 round head wood screws.  Nails 
not allowed.

PART 3 - EXECUTION

3.1 INSTALLATION

A. During installation, protect open ends of ducts by covering with plastic sheet tied in place to prevent 
entrance of debris and dirt.

B. Make necessary allowances and provisions in installation of sheet metal ducts for structural conditions 
of building.  Revisions in layout and configuration may be allowed, with prior written approval of 
Architect.  Maintain required airflows in suggesting revisions.
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C. Hangers And Supports:
1. Install pair of hangers as required by spacing indicated in table on Drawings.
2. Install upper ends of hanger securely to floor or roof construction above by method shown on 

Drawings.
3. Attach strap hangers to ducts with cadmium-plated screws.  Use of pop rivets or other means will 

not be accepted.
4. Where hangers are secured to forms before concrete slabs are poured, cut off flush all nails, 

strap ends, and other projections after forms are removed.
5. Secure vertical ducts passing through floors by extending bracing angles to rest firmly on floors 

without loose blocking or shimming.  Support vertical ducts, which do not pass through floors, by 
using bands bolted to walls, columns, etc.  Size, spacing, and method of attachment to vertical 
ducts shall be same as specified for hanger bands on horizontal ducts.

3.2 CLEANING

A. Clean interior of duct systems before final completion.

END  OF  SECTION
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SECTION  23 3114

LOW-PRESSURE  METAL  DUCTS

PART 1 - GENERAL

1.1 SUMMARY

A. Includes But Not Limited To:
1. Furnish and install above-grade low-pressure steel ducts and related items as described in 

Contract Documents.

B. Products Installed But Not Furnished Under This Section:
1. Duct smoke detectors.

C. Related Requirements:
1. Section 01 4546:  'Duct Testing, Adjusting, And Balancing' for duct test, balance, and adjust air 

duct systems services provided by Owner.
2. Section 23 0713:  'Duct Insulation' for thermal Insulation for ducts, plenum chambers, and 

casings.
3. Section 23 3001:  'Common Duct Requirements'.
4. Section 23 0933:  ‘Electric And Electronic Control System For HVAC':

a. Temperature control damper actuators and actuator linkages.
b. Furnishing of duct smoke detectors.

1.2 REFERENCES

A. Association Publications:
1. Sheet Metal And Air Conditioning Contractors' National Association / American National 

Standards Institute:
2. SMACNA, ‘HVAC Duct Construction Standards - Metal and Flexible' (Third Edition).

B. Reference Standards:
1. ASTM International:

a. ASTM A653/A653M-13, 'Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) 
or Zinc-Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process'.

b. ASTM E84-14, ‘Standard Test Method for Surface Burning Characteristics of Building 
Materials'.

2. Underwriters Laboratories, Inc.:
a. UL 723: ‘Standard for Safety Test for Surface Burning Characteristics of Building Materials'; 

(2010 - Tenth Edition).

1.3 QUALITY ASSURANCE

A. Regulatory Agency Sustainability Approvals:
1. Duct Sealer:

a. Meet Class A flame spread rating in accordance with ASTM E84 or UL 723.
b. Handle, store, and apply materials in compliance with applicable regulations and material 

safety data sheets (MSDS).

1.4 DELIVERY, STORAGE, AND HANDLING

A. Storage and Handling Requirements:
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1. Duct Sealer:
a. Handle, store, and apply materials in compliance with applicable regulations and material 

safety data sheets (MSDS).
b. Handle to prevent inclusion of foreign matter, damage by water, or breakage.
c. Store in a cool dry location, but never under 35 deg F (1.7 deg C) or subjected to sustained 

temperatures exceeding 110 deg F (43 deg C) or as per Manufacturer's written 
recommendations.

d. Do use sealants that have exceeded shelf life of product.

1.5 FIELD CONDITIONS

A. Ambient Conditions:
1. Duct Sealer:

a. Do not apply under 35 deg F (1.7 deg C) or subjected to sustained temperatures exceeding 
110 deg F (43 deg C) or as per Manufacturer's written recommendations.

b. Do not apply when rain or freezing temperatures will occur within seventy two (72) hours.

PART 2 - PRODUCTS

2.1 SYSTEM

A. Materials:
1. Sheet Metal:

a. Fabricate ducts, plenum chambers and casings of zinc-coated, lock-forming quality steel 
sheets meeting requirements A653/A653M, with G 60 coating.

2. Duct Sealer For Interior Ducts:
a. Category Four Approved Products.  See Section 01 6200 for definitions of Categories:

1) Duct Butter or ButterTak by Cain Manufacturing Co Inc, Pelham, AL  
www.cainmfg.com.

2) DP 1010 by Design Polymerics, Fountain Valley, CA  www.designpoly.com.
3) PROseal, FIBERseal, EVERseal, or EZ-seal by Ductmate Industries, Inc., Charleroi, PA  

www.ductmate.com.
4) SAS by Duro Dyne, Bay Shore, NY or Duro Dyne Canada, Lachine, QB  

www.durodyne.com.
5) Iron Grip 601 by Hardcast Inc, Wylie, TX  www.hardcast.com.
6) MTS100 or MTS 200 by Hercules Mighty Tough, Denver CO, 

www.herculesindustries.com.
7) 15-325 by Miracle / Kingco, Div ITW TACC, Rockland, MA  www.taccint.com.
8) 44-39 by Mon-Eco Industries Inc, East Brunswick, NJ  www.mon-ecoindustries.com.
9) Airseal Zero by Polymer Adhesive Sealant Systems Inc, Weatherford, TX  

www.polymeradhesives.com.
10) Airseal #22 Water Base Duct Sealer by Polymer Adhesive Sealant Systems Inc, 

Weatherford, TX  www.polymeradhesives.com.

B. Fabrication:
1. General:

a. Straight and smooth on inside with joints neatly finished.
b. Duct drops to diffusers shall be round, square, or rectangular to accommodate diffuser neck.  

Drops shall be same gauge as branch duct.  Seal joints air tight.
2. Standard Ducts:

a. General:
1) Ducts shall be large enough to accommodate inside acoustic duct liner.  Dimensions 

shown on Drawings are net clear inside dimensions after duct liner has been installed.
b. Rectangular Duct:

1) Duct panels through 48 inch (1 200 mm) dimension having acoustic duct liner need not 
be cross-broken or beaded.  Cross-break unlined ducts, duct panels larger than 48 inch 

http://www.cainmfg.com/
http://www.designpoly.com/
http://www.ductmate.com/
http://www.durodyne.com/
http://www.hardcast.com/
http://www.herculesindustries.com/
http://www.taccint.com/
http://www.mon-ecoindustries.com/
http://www.polymeradhesives.com/
http://www.polymeradhesives.com/
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(1 200 mm) vertical and horizontal sheet metal barriers, duct offsets, and elbows, or 
bead 12 inches (300 mm) on center.
a) Apply cross-breaking to sheet metal between standing seams or reinforcing 

angles.
b) Center of cross-break shall be of required height to assure surfaces being rigid.
c) Internally line square and rectangular drops.  Externally insulate round drops.

2) Duct with height or width over 36 inches (900 mm) shall be fabricated using SMACNA 
T-24 flange joints or of pre-fabricated systems as follows:
a) Ducts with sides over 36 inches (900 mm) up to 48 inches (1 200 mm):  

Transverse duct joint system by Ductmate / 25, Elgen, Ward, or WDCI (SMACNA 
Class 'F’ joint).

b) Ducts 48 inch (1 200 mm) And Larger:  Ductmate / 35, Elgen, or WDCI (SMACNA 
Class 'J' transverse joint).

c) Category Four Approved Products.  See Section 01 6200 for definitions of 
Categories:
(1) Ductmate Industries Inc, Charleroi, PA  www.ductmate.com or Ductmate 

Canada Ltd, Burlington, ON  (905) 332-7678.
(2) Ward Industries Inc, Bensonville, IL  www.wardind.com. 
(3) Elgen Manufacturing Company, Inc., East Ruterford, NJ www.elgenmfg.com.

PART 3 - EXECUTION

3.1 PREPARATION

A. Metal duct surface must be clean and free of moisture, contamination and foreign matter before 
applying duct sealer for interior and exterior ducts.

3.2 INSTALLATION

A. Install internal ends of slip joints in direction of flow.  Seal transverse and longitudinal joints air tight 
using specified duct sealer as per Manufacturer’s written instructions.  Cover horizontal and 
longitudinal joints on exterior ducts with two layers of specified tape installed with specified adhesive.

B. Securely anchor ducts and plenums to building structure with specified duct hangers attached with 
screws.  Do not hang more than one duct from a duct hanger.  Brace and install ducts so they shall be 
free of vibration under all conditions of operation.

C. Ducts shall not bear on top of structural members.

D. Paint ductwork visible through registers, grilles, and diffusers flat black.

E. Properly flash where ducts protrude above roof.

F. Under no conditions will pipes, rods, or wires be allowed to penetrate ducts.

G. Where ducts are shown connecting to concrete or masonry openings and along edges of plenums at 
floors and walls, provide continuous 2 by 2 by 1/4 inches (50 by 50 by 6 mm) galvanized angle iron.
1. Bolt angle iron to structure and make airtight by applying sealant between angle and structure.
2. Bolt or weld sheet metal at these locations to angle and caulk airtight.
3. Apply two coats of aluminum paint to angles after installation.

3.3 FIELD QUALITY CONTROL

A. Field Tests:

http://www.ductmate.com/
http://www.wardind.com/
http://www.elgenmfg.com/
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1. Air Test and Balance Testing as specified in Section 01 4546: ‘Duct Testing, Adjusting, and 
Balancing’.

B. Non-Conforming Work:
1. Reseal transverse joint duct leaks and seal longitudinal duct joint leaks discovered during air test 

and balance procedures at no additional cost to Owner.

END  OF  SECTION
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SECTION  23 3300

AIR  DUCT  ACCESSORIES

PART 1 - GENERAL

1.1 SUMMARY

A. Includes But Not Limited To:
1. Furnish and install duct accessories in specified ductwork as described in Contract Documents.

B. Related Requirements:
1. Section 23 0933:  'Electric And Electronic Control System For HVAC' for temperature control 

damper actuators and actuator linkages.
2. Section 23 3001:  'Common Duct Requirements'.

1.2 REFERENCES

A. Reference Standards:
1. ASTM International:

a. ASTM A653/A653M-15, 'Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) 
or Zinc-Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process'.

b. ASTM C1071-12, 'Standard Specification for Fibrous Glass Duct Lining Insulation (Thermal 
and Sound Absorbing Material)'.

c. ASTM C1338-14, ‘Standard Test Method for Determining Fungi Resistance of Insulation 
Materials and Facings'.

PART 2 - PRODUCTS

2.1 ACCESSORIES

A. Manufacturers:
1. Manufacturer Contact List:

a. AGM Industries, Brockton, MA  www.agmind.com.
b. Air Balance Inc, Holland, OH  www.airbalance.com.
c. Air Filters Inc, Baltimore, MD  www.afinc.com.
d. Air-Rite Manufacturing, Bountiful, UT  (801) 295-2529.
e. American Warming & Ventilating, Holland, OH  www.american-warming.com.
f. Arrow United Industries, Wyalusing, PA  www.arrowunited.com.
g. Cain Manufacturing Company Inc, Pelham, AL  www.cainmfg.com.
h. C & S Air Products, Fort Worth, TX  www.csairproducts.com.
i. CertainTeed Corp, Valley Forge, PA  www.certainteed.com.
j. Cesco Products, Florence, KY  www.cescoproducts.com.
k. Daniel Manufacturing, Ogden, UT  (801) 622-5924.
l. Design Polymerics, Fountain Valley, CA  www.designpoly.com.
m. Ductmate Industries Inc, East Charleroi, PA  www.ductmate.com.
n. Duro Dyne, Bay Shore, NY  www.durodyne.com.
o. Dyn Air Inc. Lachine, QB  www.dynair.ca
p. Elgen Manufacturing Company, Inc. East Rutherford, NJ  www.elgenmfg.com
q. Flexmaster USA Inc, Houston, TX  www.flexmasterusa.com.
r. Greenheck Corp, Schofield, WI  www.greenheck.com.
s. Gripnail Corp, East Providence, RI  www.gripnail.com.
t. Hardcast Inc, Wylie, TX  www.hardcast.com.

http://www.agmind.com/
http://www.airbalance.com/
http://www.afinc.com/
http://www.american-warming.com/
http://www.arrowunited.com/
http://www.cainmfg.com/
http://www.csairproducts.com/
http://www.certainteed.com/
http://www.cescoproducts.com/
http://www.designpoly.com/
http://www.ductmate.com/
http://www.durodyne.com/
http://www.dynair.ca/
http://www.elgenmfg.com/
http://www.flexmasterusa.com/
http://www.greenheck.com/
http://www.gripnail.com/
http://www.hardcast.com/
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u. Hercules Industries, Denver, CO, www.herculesindustries.com.
v. Honeywell Inc, Minneapolis, MN  www.honeywell.com.
w. Industrial Acoustics Co, Bronx, NY  www.industrialacoustics.com.
x. Johns-Manville, Denver, CO  www.jm.com.
y. Kees Inc, Elkhart Lake, WI  www.kees.com.
z. Knauf Fiber Glass, Shelbyville, IN  www.knauffiberglass.com.
aa. Manson Insulation Inc, Brossard, QB  www.isolationmanson.com.
bb. Metco Inc, Salt Lake City, UT  (801) 467-1572  www.metcospiral.com.
cc. Miracle / Kingco, Rockland, MA  www.taccint.com.
dd. Mon-Eco Industries Inc, East Brunswick, NJ  www.mon-ecoindustries.com.
ee. Nailor Industries Inc, Houston, TX  www.nailor.com.
ff. Owens Corning, Toledo, OH  www.owenscorning.com.
gg. Polymer Adhesive Sealant Systems Inc, Irving, TX  www.polymeradhesives.com.
hh. Pottorff Company, Fort Worth, TX  www.pottorff.com.
ii. Ruskin Manufacturing, Kansas City, MO  www.ruskin.com.
jj. Sheet Metal Connectors Inc, Minneapolis, MN  www.smconnectors.com.
kk. Tamco, Stittsville, ON www.tamco.ca.
ll. Techno Adhesive, Cincinnati, OH  www.technoadhesives.com.
mm. Titus, Richardson, TX  (972) 699-1030.  www.titus-hvac.com
nn. McGill AirSeal, Columbus, OH  www.mcgillairseal.com.
oo. United Enertech Corp, Chattanooga, TN  www.unitedenertech.com.
pp. Utemp Inc, Salt Lake City, UT  (801) 978-9265.
qq. Ventfabrics Inc, Chicago, IL  www.ventfabrics.com.
rr. Ward Industries, Grand Rapids MI  www.wardind.com.
ss. Young Regulator Co, Cleveland, OH  www.youngregulator.com.

B. Materials:
1. Acoustical Liner System:

a. Duct Liner:
1) One inch thick, 1-1/2 lb density fiberglass conforming to requirements of ASTM C1071. 

Liner will not support microbial growth when tested in accordance with ASTM C1338.
2) Category Four Approved Products.  See Section 01 6200 for definitions of Categories:

a) ToughGard by CertainTeed.
b) Duct Liner E-M by Knauf Fiber Glass.
c) Akousti-Liner by Manson Insulation.
d) Quiet R by Owens Corning.
e) Linacoustic RC by Johns-Manville.

b. Adhesive:
1) Category Four Approved Water-Based Products.  See Section 01 6200 for definitions of 

Categories:
a) Cain:  Hydrotak.
b) Design Polymerics:  DP2501 or DP2502 (CMCL-2501).
c) Duro Dyne:  WSA.
d) Elgen:  A-410-WB.
e) Hardcast:  Coil-Tack.
f) Hercules:  Mighty Tough Adhesives MTA500 or MTA600.
g) Miracle / Kingco:  PF-101.
h) Mon-Eco:  22-67 or 22-76.
i) Polymer Adhesive:  Glasstack #35.
j) Techno Adhesive:  133.
k) McGill AirSeal:  Uni-tack.

2) Category Four Approved Solvent-Based (non-flammable) Products.  See Section 01 
6200 for definitions of Categories:
a) Cain:  Safetak.
b) Duro Dyne:  FPG.
c) Hardcast:  Glas-Grip 648-NFSE.
d) Miracle / Kingco:  PF-91.
e) Mon-Eco:  22-24.
f) Polymer Adhesive:  Q-Tack.
g) Techno Adhesive:  'Non-Flam' 106.

http://www.herculesindustries.com/
http://www.honeywell.com/
http://www.industrialacoustics.com/
http://www.jm.com/
http://www.kees.com/
http://www.knauffiberglass.com/
http://www.isolationmanson.com/
http://www.metcospiral.com/
http://www.taccint.com/
http://www.mon-ecoindustries.com/
http://www.nailor.com/
http://www.owenscorning.com/
http://www.polymeradhesives.com/
http://www.pottorff.com/
http://www.ruskin.com/
http://www.smconnectors.com/
http://www.tamco.ca/
http://www.technoadhesives.com/
http://www.titus-hvac.com/
http://www.mcgillairseal.com/
http://www.unitedenertech.com/
http://www.ventfabrics.com/
http://www.wardind.com/
http://www.youngregulator.com/
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3) Category Four Approved Solvent-Based (flammable) Products.  See Section 01 6200 
for definitions of Categories:
a) Cain:  HV200.
b) Duro Dyne:  MPG.
c) Hardcast:  Glas-Grip 636-SE.
d) Miracle / Kingco:  PF-96.
e) Mon-Eco:  22-22.
f) Polymer Adhesive:  R-Tack.
g) Techno Adhesive:  'Flammable' 106.

c. Fasteners:
1) Adhesively secured fasteners not allowed.
2) Category Four Approved Products.  See Section 01 6200 for definitions of Categories:

a) AGM Industries:  'DynaPoint' Series RP-9 pin.
b) Cain.
c) Duro Dyne.
d) Gripnail:  May be used if each nail is installed by 'Grip Nail Air Hammer' or by 

'Automatic Fastener Equipment' in accordance with Manufacturer's 
recommendations.

2. Flexible Equipment Connections:
a. 30 oz closely woven UL approved glass fabric, double coated with neoprene.
b. Fire retardant, waterproof, air-tight, resistant to acids and grease, and withstand constant 

temperatures of 200 deg F.
c. Category Four Approved Products.  See Section 01 6200 for definitions of Categories:

1) Cain:  N-100.
2) Duro Dyne:  MFN.
3) Dyn Air:  CPN with G-90 galvanized off-set seam.
4) Elgen:  ZLN / SDN.
5) Ventfabrics:  Ventglas.
6) Ductmate:  ProFlex.

3. Duct Access Doors:
a. General:

1) Factory built insulated access door with hinges and sash locks, as necessary.  
Construction shall be galvanized sheet metal, 24 ga minimum.

2) Fire and smoke damper access doors shall have minimum clear opening of 12 inches 
square or larger as shown on Drawings.

b. Rectangular Ducts:
1) Category Four Approved Products.  See Section 01 6200 for definitions of Categories:

a) Air Balance:  Fire/Seal FSA 100.
b) Air-Rite:  Model HAD-2.
c) Cesco:  HDD.
d) Elgen:  TAB Type / Hinge and Cam.
e) Flexmaster:  Spin Door.
f) Kees:  ADH-D.
g) Nailor:  08SH.
h) Pottorff:  60-HAD.
i) Ruskin:  ADH-24.
j) United Enertech:  L-95.

4. Dampers And Damper Accessories:
a. Locking Quadrant Damper Regulators:

1) Category Four Approved Products.  See Section 01 6200 for definitions of Categories:
a) Duro Dyne:  KS-385.
b) Dyn Air:  QPS-385.
c) Elgen:  EQR-4.
d) Ventfabrics:  Ventline 555.
e) Young:  No. 1.

b. Volume Dampers:
1) Rectangular Duct:

a) Factory-manufactured 16 ga galvanized steel, single blade and opposed blade 
type with 3/8 inch axles and end bearings.  Blade width 8 inches maximum.  
Blades shall have 1/8 inch clearance all around.
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b) Damper shall operate within acoustical duct liner.
c) Provide channel spacer equal to thickness of duct liner.
d) Dampers above removable ceiling and in Mechanical Rooms shall have locking 

quadrant on bottom or side of duct.  Otherwise, furnish with concealed ceiling 
damper regulator and cover plate.

e) Category Four Approved Products.  See Section 01 6200 for definitions of 
Categories:
(1) Air-Rite:  Model CD-2.
(2) American Warming:  VC-2-AA.
(3) Arrow:  OBDAF-207.
(4) C & S:  AC40.
(5) Cesco: AGO.
(6) Daniel:  CD-OB.
(7) Greenheck:  VCD-20.
(8) Nailor:  1810 or 1820.
(9) Pottorff:  CD-42.
(10) Ruskin:  MD-35.
(11) United Enertech:  MD-115.
(12) Utemp:  CD-OB.

c. Motorized Outside Air Dampers:
1) General:

a) Low leakage type.  AMCA certified.
b) Make provision for damper actuators and actuator linkages to be mounted external 

of air flow.
2) Rectangular Ducts:

a) Damper Blades:
(1) Steel or aluminum airfoil type with mechanically locked blade seals, 8 inch 

blade width maximum measured perpendicular to axis of damper.
(2) Jamb seals shall be flexible metal compression type.
(3) Opposed or single blade type.

b) Category Four Approved Products.  See Section 01 6200 for definitions of 
Categories:
(1) Air Balance:  AC 526.
(2) American Warming: AC526.
(3) Arrow:  AFD-20.
(4) C & S:  AC50.
(5) Cesco: AGO3.
(6) Nailor:  2020.
(7) Pottorff:  CD-52.
(8) Ruskin:  CD-60.
(9) Tamco:  Series 1000.
(10) United Enertech:  CD-150 or CD-160.

5. Air Turns:
a. Single thickness vanes.  Double thickness vanes not acceptable.
b. 4-1/2 inch wide vane rail.  Junior vane rail not acceptable.

C. Fabrication:
1. Duct Liner:

a. Install mat finish surface on airstream side.  Secure insulation to cleaned sheet metal duct 
with continuous 100 percent coat of adhesive and with 3/4 inch long mechanical fasteners 
12 inches on center maximum unless detailed otherwise on Drawings.  Pin all duct liner.

b. Accurately cut liner and thoroughly coat ends with adhesive.  Butt joints tightly.  Top and 
bottom sections of insulation shall overlap sides.  If liner is all one piece, folded corners shall 
be tight against metal.  Ends shall butt tightly together.

c. Coat longitudinal and transverse edges of liner with adhesive.
2. Air Turns:

a. Permanently install vanes arranged to permit air to make abrupt turn without appreciable 
turbulence, in 90 degree elbows of above ground supply and return ductwork.

b. Quiet and free from vibration when system is in operation.
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PART 3 - EXECUTION

3.1 INSTALLATION

A. Duct Liner:
1. Furnish and install acoustic lining in following types of rectangular ducts unless noted otherwise 

on Contract Documents:
a. Supply air.
b. Return air.
c. Mixed air.
d. Transfer air.
e. Elbows, fittings, and diffuser drops greater than 12 inches in length.

2. Do not install acoustic lining in round ducts.

B. Flexible Connections:  Install flexible inlet and outlet duct connections to each air handler.

C. Access Doors In Ducts:
1. Install between manual and motorized outside air damper at each system.  Locate doors within 6 

inches of installed dampers.
2. Install within 6 inches of fire dampers and in Mechanical Room if possible.  Install on side of duct 

that allows easiest access to damper.

D. Dampers And Damper Accessories:
1. Install OA manual and motorized dampers.

END  OF  SECTION
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B L A N K   P A G E
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SECTION  23 4100

AIR  FILTERS

PART 1 - GENERAL

1.1 SUMMARY

A. Includes But Not Limited To:
1. Furnish and install filters used in mechanical equipment.

B. Related Requirements:
1. Section 23 3001:  'Common Duct Requirements'.

PART 2 - PRODUCTS

2.1 MANUFACTURED UNITS

A. Air Handling Unit Filters:
1. 2 inch thick, ANSI/ASHRAE MERV 8, disposable type pre-formed pleated design, having at least 

4.5 sq ft of filtering media per sq ft ( of face area.
2. Media shall be reinforced non-woven cotton fabric, treated with adhesive similar to 'Vyclad B' and 

continuously laminated to supporting steel wire grid conforming to configuration of pleats.
3. Media pack shall be sealed in a chipboard frame or beverage board.
4. Filters shall have rated average efficiency of 25 to 30 percent on ANSI/ASHRAE 52.2  Test 

Standard and be capable of operating with variable face velocities up to 500 FPM without 
impairing efficiency.

5. Initial resistance shall not exceed 0.30 inch wg at 500 FPM or 0.14 inch wg at 300 FPM.  Filter 
shall be listed Class 2 by UL.

6. Category Four Approved Products.  See Section 01 6200 for definitions of Categories:
a. DP-40 by Airguard Industries Inc, Louisville, KY  www.airguard.com.
b. Aerostar Series 400 by Filtration Group, Santa Rosa. CA  www.filtrationgroup.com.
c. PrePleat 40 by Flanders, St Petersburg, FL  www.flanderscorp.com.
d. Type 30/30 by Camfil Farr Co, Riverdale, NJ  www.camfilfarr.com or Farr Inc, Laval, QB  

(519) 629-3030.

PART 3 - EXECUTION

3.1 INSTALLATION

A. Provide ample access for filter removal.

3.2 FIELD QUALITY CONTROL

A. Inspection:  At date of Substantial Completion, air filters shall be new, clean, and approved by Owner's 
representative.

END  OF  SECTION

http://www.airguard.com/
http://www.filtrationgroup.com/
http://www.flanderscorp.com/
http://www.camfilfarr.com/
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SECTION  23 6215

COMPRESSOR  UNITS:  Air Conditioning (6 Ton or more)

PART 1 - GENERAL

1.1 SUMMARY

A. Includes But Not Limited To:
1. Furnish and install compressor units as described in Contract Documents.

B. Related Requirements:
1. Section 03 3053:  'Miscellaneous Cast-In-Place Concrete' for concrete equipment slab.
2. Section 23 0501:  'Common HVAC Requirements'.
3. Section 23 7313:  'Modular Indoor Central-Station Air Handling Units'.

1.2 REFERENCES

A. Definitions:
1. Compressor:  Pump that increases vapor (refrigerant or air) pressure from one level to a higher 

level of pressure.
2. Compressor Unit:  Outside section of an air conditioning system which pumps vaporized 

refrigerant from the evaporator, compresses it, liquefies it in the condenser and returns it to the 
evaporator coil.  The outdoor portion of a split system air conditioner contains the compressor 
and outdoor coil.

3. Condenser:  Device used to condense refrigerant in a cooling system.
4. Condenser Coils:  In an air conditioner, the coil dissipates heat from the refrigerant, changing the 

refrigerant from vapor to liquid.  In a heat pump system, it absorbs heat from the outdoors.
5. Refrigerant:  Absorbs heat by a change of state (evaporation) from liquid to a gas, and releases 

heat by a change of state (condenses) from gas back to a liquid.
6. SEER (Seasonal Energy Efficiency Ratio):  Measure of cooling efficiency for air conditioners and 

heat pumps.  A ratio of total cooling in comparison to electrical energy input in watts per hour. 
Higher the seer, the more energy efficient the unit.  Since 2006, the minimum SEER required by 
the Department of Energy is 13.00 and 15.00+ SEER is considered high efficiency.

B. Reference Standards:
1. American National Standards Institute / Air-Conditioning, Heating, and Refrigeration Institute:

a. ANSI/AHRI Standard 210/240-2008, ‘Performance Rating of Unitary Air-Conditioning & Air-
Source Heat Pump Equipment’ (formerly ARI Standard 210/240).

1.3 SUBMITTALS

A. Informational Submittals:
1. Tests and Evaluation Reports:

a. Manufacturer Reports:  Equipment check-out sheets.
2. Qualification Statements:  

a. Technician certificate for use in HFC and HCFC refrigerants.

B. Closeout Submittals:
1. Include following in Operations And Maintenance Manual specified in Section 01 7800:

a. Warranty Documentation:
1) Final, executed copy of Warranty.

b. Record Documentation:
1) Manufacturers Documentation:



Project No. 505-0871-18010101 January 2018 Hobble Creek 1, 2, 3 - Chapel HVAC Upgrade

Condenser Units:  Air Conditioning (6 Ton or more) - 2 - 23 6215

a) Equipment checkout sheet:  Complete and sign all items for each unit.

1.4 QUALITY ASSURANCE

A. Requirements Agency Sustainability Approvals:
1. Each unit shall be UL / ULC or ETL labeled.
2. Comply with ANSI/AHRI Standard 210/240.
3. Refrigeration compressor, coils, and specialties shall be designed to operate with CFC·free 

refrigerants.

B. Qualifications.  Section 01 4301 applies, but is not limited to the following:
1. Installer:

a. Refrigerant piping shall be installed by refrigeration contractor licensed by State and by 
technicians certified for use in HFC and HCFC refrigerants.

1.5 WARRANTY

A. Manufacturer Warranty:
1. Five (5) year warranty on compressors from date of 'start-up.'
2. Record 'start-up' date on warranty certificate for each unit.

PART 2 - PRODUCTS

2.1 ASSEMBLIES

A. Manufacturers:
1. Manufacturer Contact List:

a. Carrier Corporation:
1) Carrier National:  Bradley Brunner (270) 282-1241 Bradley.M.Brunner@Carier.utc.com.
2) Carrier Utah:  Rich Carpenter (Contractors HVAC Supply) (801) 410-6077 

rcarpent@mtncom.net.
b. Lennox Industries:

1) For pricing and information call Lennox National Account at (800) 367-6285.
2) Lennox National Contact:  Cody Jackson (801) 736-8904 

Cody.Jackson@LennoxInd.com.
c. York International:

1) Brian Michael (405) 419-6230 brian.k.michael@jci.com.

B. Performance:
1. Capacities:  SEER rating as defined by AHRI shall be:

a. Units 6 Tons or more:  10.0 or greater.

C. Manufactured Units:
1. Compressor Units (6 Tons or more):

a. General:
1) Use R-410a refrigerant.
2) Make one liquid line, one suction line, and one power connection to each unit for each 

compressor in condensing unit.  Provide charging valves.
3) Units shall be operable down to 0 deg F (minus 18 deg C) outdoor temperature.

b. Condenser Coils:
1) Aluminum plate fins mechanically bonded to seamless copper tubes.
2) Units having side inlets shall have coil guards.
3) Coil shall be circuited for sub-cooling.

c. Fans:
1) Direct driven propeller upflow type.

mailto:Bradley.M.Brunner@carier.utc.com
mailto:rcarpent@mtncom.net
mailto:Cody.Jackson@lennoxind.com
mailto:brian.k.michael@jci.com
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2) Fan motors shall have inherent overload protection, be permanently lubricated, and 
resiliently mounted.

3) Each fan shall have a safety guard.
4) Cycle fans or use solid-state fan speed control for low ambient operation.

d. Compressors:
1) Hermetic or semi-hermetic design with following features:

a) Spring isolators.
b) Crankcase heater.
c) Compressor motor-overload protection.
d) Ring, reed or disc type valves.
e) Service valves, back-seating type with Schraeder charging valves.

2) Semi-hermetic type shall have following additional features:
a) Automatically reversible oil pump.
b) Oil sight glass.
c) Oil pressure switch.

3) Condensing units eight (8) tons or smaller shall have only one (1) compressor serving a 
single circuit.  Condensing units larger than eight (8) tons shall have dual (2) 
compressors each serving single circuit of split row cooling coil.

e. Controls:
1) Factory wired and located in separate enclosure.
2) Factory installed safety devices:

a) High and low pressure cutouts.
b) Internal or plug type relief valves.

3) Integral magnetic starters.
4) Anti-cycle timers to prevent units from starting up again for five (5) minutes after any 

power interruption.
5) Low ambient kit.

f. Casing:
1) Fully weatherproof for outdoor installation.  Finish shall be weather resistant.
2) Panels shall be removable for servicing.
3) Provide openings for power and refrigerant connections.

g. Category Four Approved Products.  See Section 01 6200 for definitions of Categories:
1) Condensing Units:

a) Carrier. 38AUZ & AUD
b) Lennox:
c) Trane.
d) York.

2.2 ACCESSORIES

A. Vibration Isolators:
1. 4 inches (100 mm) square by 3/4 inch (19 mm) thick minimum neoprene type vibration isolation 

pads.

PART 3 - EXECUTION

3.1 INSTALLATION

A. Set condensing units level on concrete slab on vibration isolation pads located at each corner of unit.  

B. Do not use capillary tube and piston type refrigerant metering devices.

3.2 FIELD QUALITY CONTROL

A. Manufacturer Services:
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1. Compressor units shall be started up, checked out, and adjusted by Condensing Unit 
Manufacturer's authorized factory trained service mechanic.

2. Use equipment checkout sheet provided by Manufacturer:
a. Complete and sign all items on sheet.

END  OF  SECTION
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SECTION  23 7313

MODULAR  INDOOR  CENTRAL-STATION  AIR  HANDLING  UNITS

PART 1 - GENERAL

1.1 SUMMARY

A. Includes But Not Limited To:
1. Furnish and install air handling units as described in Contract Documents.

B. Related Requirements:
1. Section 23 0501:  Common HVAC Requirements.
2. Section 23 2300:  Refrigerant Piping System.
3. Section 23 4100:  Air Filters.

1.2 QUALITY ASSURANCE

A. Certifications:  Units with coils shall be ARI certified and bear certification symbol.

PART 2 - PRODUCTS

2.1 MANUFACTURERS

A. Category Four Approved Products.  See Section 01 6200 for definitions of Categories.
1. Airtherm Manufacturing Co, Sunset Hills, MO  www.airthermhvac.com.
2. Bohn Refrigeration Products, Stone Mountain, GA  www.heatcraftrpd.com.
3. Carrier Corp, Syracuse, NY  www.commercial.carrier.com or Carrier Canada Ltd/Ltee, 

Meadowvale, ON  (905) 826-9508.
4. McQuay International, Minneapolis, MN  www.mcquay.com.
5. Climate Changer by Trane Co, La Crosse, WI  www.trane.com or Trane Canada, Mississauga, 

ON  (905) 676-9000.
6. York International Corp, York, PA  www.york.com or York Applied Systems Ltd, Mississauga, ON  

(905) 890-7499.

2.2 MANUFACTURED UNITS

A. Air Handling Units:
1. Cabinets:

a. Double wall construction with R-13 closed cell insulation and painted inner and outer walls.
b. Sections shall have removable frame sections to facilitate installation and all panels shall be 

removable.
c. Provide 10” base rail with base rail break at each section for section separation in the field. 

Bolt on legs not acceptable.
d. Perimeter 10-gauge lifting lugs shall be provided on each section to facilitate overhead 

rigging.
e. Provide insulated drain pan with condensate drain connections at each end.  Extend drain 

pan under coil headers and refrigerant distributors.  Plug unused ends.
2. Fans:

a. Double inlet, double width, forward curved centrifugal type designed for Class I operation.
b. Base fan ratings on tests conducted in accordance with AMCA Code #210.
c. Construct fan housings with streamline inlet and side sheets.

http://www.airthermhvac.com/
http://www.heatcraftrpd.com/
http://www.commercial.carrier.com/
http://www.mcquay.com/
http://www.trane.com/
http://www.york.com/
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d. Fans shall be statically and dynamically balanced and tested.  Maximum rated fan RPMs 
shall be well below first critical fan shaft speed.

e. Fan Shaft:  Solid high carbon steel.
f. Bearings:

1) Self-aligning, grease lubricated, ball type, and sized minimum service factor of 4.
2) Provide lubrication fittings.  Permanently lubricated bearings are not acceptable.
3) Provide extended lubrication lines to accessible side of unit.

3. Motors:
a. Mounted external to fan-coil unit on rubber isolated base incorporating a device for belt 

tightening, or internal to unit with fan, motor, and drive assembly internally isolated.
b. Locate motor on side of unit most accessible in Mechanical Room.
c. Rate V-belt drives at 150 percent of motor rating.

1) Motor sheaves shall be of adjustable pitch type giving 30 percent speed variation.
2) Fabricate belt guards from 16 ga galvanized steel rigidly supported.
3) Provide 1-1/2 inch diameter tachometer holes for both fan and motor shafts.

d. Quiet in operation and speed not exceed 1800 rpm.
e. Category Four Approved Manufacturers.  See Section 01 6200 for definitions of Categories.

1) General Electric Motors.
2) Lincoln Electric Co.
3) Marathon Electric Inc.
4) Reliance Electric.
5) Siemens Energy & Automation.
6) Toshiba International Corp.

4. DX Cooling Coils:
a. Direct expansion type with plate type aluminum fins and copper tubes, ARI certified.
b. Arrange cooling coil vertically in coil section.
c. Completely enclose coil headers and refrigerant distributors in insulated casing with only 

connections extended through cabinet.
d. Liquid and suction connections shall be on same end of coil.
e. Circuit coils as shown or as required for capacity reduction.

5. Heating Coil:
a. Factory furnished and installed in pre-heat position upstream of cooling coil.
b. Single row steam type.
c. Galvanized steel drip pan in unit.

6. Filter Boxes:
a. Hinged access doors and quick release locking handles.
b. End fillers as necessary to prevent by-passing of air.
c. One inch wide 16 ga galvanized steel filter removal strap with one end bent up one inch to 

form hook.  Lay strap in bottom of each filter support channel.

B. Design Standard:  39M by Carrier.

2.3 ACCESSORIES

A. Vibration Isolators:  Spring type sized as recommended by Unit Manufacturer and so springs will not 
bottom out when air handling unit is set on isolators.

PART 3 - EXECUTION

3.1 INSTALLATION

A. Install units on vibration isolators.

END  OF  SECTION
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SECTION  26 0501

COMMON ELECTRICAL REQUIREMENTS

PART 1 - GENERAL

1.1 SUMMARY

A. Includes But Not Limited To:
1. General electrical system requirements and procedures.
2. Perform excavating and backfilling work required by work of this Division as described in Contract 

Documents.
3. Make electrical connections to equipment provided under other Sections.

1.2 REFERENCES

A. Reference Standards:
1. National Fire Protection Association / American National Standards Institute:

a. NFPA 70-2011, National Electric Code (NEC).
2. National Electrical Manufacturing Association Standards (NEMA):

a. NEMA 250-2008, ‘Enclosure for Electrical Equipment (1000 Volts Maximum)’.

1.3 ADMINISTRATIVE REQUIREMENTS

A. Coordination:
1. Coordinate with Owner for equipment and materials to be removed by Owner.
2. Coordinate with Mechanical Drawings for schematic wiring diagrams under Division 26 

installation requirements.

1.4 SUBMITTALS

A. Action Submittals:
1. Product Data:

a. Provide following information for each item of equipment:
1) Catalog Sheets.
2) Assembly details or dimension drawings.
3) Installation instructions.
4) Manufacturer's name and catalog number.
5) Name of local supplier.

b. Furnish such information for following equipment:
1) Section 26 2816:  Enclosed switches and circuit breakers.
2) Motor starters

c. Do not purchase equipment before approval of product data.
2. Shop Drawings:

a. Indicate precise equipment to be used, including all options specified.  Indicate wording and 
format of nameplates where applicable.  Submit in three-ring binder with hard cover.

B. Informational Submittals:
1. Test And Evaluation Reports:

a. Report of site tests, before Substantial Completion.

C. Closeout Submittals:
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1. Include following in Operations And Maintenance Manual specified in Section 01 7800:
a. Operations and Maintenance Data:

1) Provide operating and maintenance instructions for each item of equipment submitted 
under Product Data.

b. Record Documentation:
1) Manufacturers documentation:

a) Manufacturer's literature.
b) Include copy of approved shop drawings.

1.5 QUALITY ASSURANCE

A. Regulatory Agency Sustainability Approvals:
1. NEC and local ordinances and regulations shall govern unless more stringent requirements are 

specified.
2. Material and equipment provided shall meet standards of NEMA or UL and bear their label 

wherever standards have been established and label service is available.
3. Material and equipment provided shall meet standards of NEMA or UL, or ULC, CSA, or EEMAC 

and bear their label wherever standards have been established and label service is available.

PART 2 - PRODUCTS

2.1 SYSTEMS

A. Performance:
1. Design Criteria:

a. Materials and equipment provided under following Sections shall be by same Manufacturer:
1) Section 26 2816:  Enclosed Switches And Circuit Breakers.
2) Motor starters

PART 3 - EXECUTION

3.1 EXAMINATION

A. Verification Of Conditions:
1. Confirm dimensions, ratings, and specifications of equipment to be installed and coordinate these 

with site dimensions and with other Sections.

B. Evaluation And Assessment:
1. All relocations, reconnections, and removals are not necessarily indicated on Drawings.  Include 

such work without additional cost to Owner.

3.2 PREPARATION

A. Disconnect equipment that is to be removed or relocated.  Carefully remove, disassemble, or 
dismantle as required, and store in approved location on site, existing items to be reused in completed 
work.

B. Where affected by demolition or new construction, relocate, extend, or repair raceways, conductors, 
outlets, and apparatus to allow continued use of electrical system.  Use methods and materials as 
specified for new construction.
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C. Perform drilling, cutting, block-offs, and demolition work required for removal of necessary portions of 
electrical system.  Do not cut joists, beams, girders, trusses, or columns without prior written 
permission from Architect. Locating hidden items such as conduit, rebar etc. in concrete, walls and 
ceilings shall be done by non-destructive methods such as X-ray before any work begins.

D. Remove concealed wiring and conduit abandoned due to demolition or new construction.  Remove 
circuits, conduits, and conductors that are not to be re-used back to next active fixture, device, or 
junction box.

E. Patch, repair, and finish surfaces affected by electrical demolition work, unless work is specifically 
specified to be performed under other Sections of the specifications.

3.3 INSTALLATION

A. General:
1. Locations of electrical equipment shown on Drawings are approximate only.  Field verify actual 

locations for proper installation.
2. Coordinate electrical equipment locations and conduit runs with those providing equipment to be 

served before installation or rough in.
a. Notify Architect of conflicts before beginning work.
b. Coordinate locations of power and lighting outlets in mechanical rooms and other areas with 

mechanical equipment, piping, ductwork, cabinets, etc, so they will be readily accessible 
and functional.

3. Work related to other trades which is required under this Division, such as cutting and patching, 
trenching, and backfilling, shall be performed according to standards specified in applicable 
Sections.

3.4 FIELD QUALITY CONTROL

A. Field Tests:
1. Test systems and demonstrate equipment as working and operating properly.  Notify Architect 

before test.  Rectify defects at no additional cost to Owner.
2. Measure current for each phase of each motor under actual final load operation, i.e. after air 

balance is completed for fan units, etc.  Record this information along with full-load nameplate 
current rating and size of thermal overload unit installed for each motor.

3.5 CLEANING

A. Remove obsolete raceways, conductors, apparatus, and lighting fixtures promptly from site and 
dispose of legally.

3.6 CLOSEOUT ACTIVITIES

A. Training:
1. Provide competent instructor for three days to train Owner’s maintenance personnel in operation 

and maintenance of electrical equipment and systems.  Factory representatives shall assist this 
instruction as necessary.  Schedule instruction period at time of final inspection.

B. Identification:
1. Provide updated typed panel schedule indexes for panelboard where circuits have been modified 

or affected by this project. Circuit descriptions shall be unique and accurately identify the location 
and equipment/device it is feeding.

2. Provide updated engraved circuit labels for switchgear, motor control center, or I-line panel 
circuits that have been modified or affected by this project. Circuit descriptions shall be unique 
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and accurately identify the location and equipment/device it is feeding. Use 1/16 inch thick 
laminated plastic composition material labels with contrasting color core to match existing. 
Engraved letters shall be ¼ inch high.  

END  OF  SECTION



Project No. 505-0871-18010101 January 2018 Hobble Creek 1, 2, 3 - Chapel HVAC Upgrade

Line-Voltage Conductors And Cables - 1 -  Section 26 0519

SECTION  26 0519

LINE-VOLTAGE  ELECTRICAL  POWER  CONDUCTORS  AND  CABLES

PART 1 - GENERAL

1.1 SUMMARY

A. Includes But Not Limited To:
1. Quality of conductors used on Project except as excluded below.

B. Related Requirements:
1. Section 23 0933:  Conductors and cables for temperature control system.
2. Section 26 0501:  Common Electrical Requirements.

1.2 REFERENCES

A. Definitions:
1. Line Voltage:  Over 70 Volts.

PART 2 - PRODUCTS

2.1 SYSTEMS

A. Line Voltage Conductors:
1. Copper with AWG sizes as shown:

a. Minimum size shall be No. 12 except where specified otherwise.
b. Conductor size No. 8 and larger shall be stranded.

2. Insulation:
a. Standard Conductor Size No. 10 And Smaller:  600V type THWN or XHHW (75 deg C).
b. Standard Conductor Size No. 8 And Larger:  600V Type THW, THWN, or XHHW (75 deg C).
c. Higher temperature insulation as required by NEC or local codes.

3. Colors:
a. 208Y / 120 V System:

1) Black:  Phase A.
2) Red:  Phase B.
3) Blue:  Phase C.
4) Green:  Ground.
5) White:  Neutral.

b. Conductors size No. 10 and smaller shall be colored full length.  Tagging or other methods 
for coding of conductors size No. 10 and smaller not allowed.

c. For feeder conductors larger than No. 10 at pull boxes, gutters, and panels, use painted or 
taped band or color tag color-coded as specified above.

B. Line Voltage Cables:
1. Metal Clad Cable (MC) may be used as restricted below:

a. Copper conductors.
b. Sizes #12 through #8.
c. Use only in indoor dry locations where:

1) Not subject to damage.
2) Not in contact with earth.
3) Not in concrete.
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C. Standard Connectors:
1. Conductors No. 8 And Smaller:  Steel spring wire connectors.
2. Conductors Larger Than No. 8:  Pressure type terminal lugs.
3. Connections Outside Building:  Watertight steel spring wire connections with waterproof, non-

hardening sealant.

D. Terminal blocks for tapping conductors:
1. Terminals shall be suitable for use with 75 deg C copper conductors.
2. Acceptable Products:

a. 16323 by Cooper Bussmann, Ellisville, MO  www.bussmann.com
b. LBA363106 by Square D Co, Palatine, IL  www.us.squared.com.
c. Equal as approved by Architect before bidding.  See Section 01 6200.

PART 3 - EXECUTION

3.1 INSTALLATION

A. General:
1. Conductors and cables shall be continuous from outlet to outlet.
2. Do not use direct burial cable.

B. Line Voltage Conductors:
1. Install conductors in raceway where indicated on Drawings.  Run conductors of different voltage 

systems in separate conduits.
2. Route circuits at own discretion, however, circuiting shall be as shown in Panel Schedules.  

Group circuit homeruns to panels as shown on Drawings.
3. Neutrals:

a. On three-phase, 4-wire systems, do not use common neutral for more than three circuits.
b. On single-phase, 3-wire systems, do not use common neutral for more than two circuits.
c. Run separate neutrals for each circuit where specifically noted on Drawings.
d. Where common neutral is run for two or three home run circuits, connect phase conductors 

to breakers in panel which are attached to separate phase legs so neutral conductors will 
carry only unbalanced current.  Neutral conductors shall be of same size as phase 
conductors unless specifically noted otherwise.

4. Pulling Conductors:
a. Do not pull conductors into conduit until raceway system is complete and cabinets and outlet 

boxes are free of foreign matter and moisture.
b. Do not use heavy mechanical means for pulling conductors.
c. Use only listed wire pulling lubricants.

C. Line Voltage Cables:
1. Route circuits at own discretion, however, circuiting and numbering shall be as shown in Panel 

Schedules.
2. Support cables using approved staples, cable ties, straps, hangers, or similar fittings, spaced as 

required.
3. Where installing in framing, do not bore holes in joists or beams outside center 1/3 of member 

depth or within 24 inches (600 mm) of bearing points.  Do not bore holes in vertical framing 
members outside center 1/3 of member width.  Holes shall be one inch diameter maximum.

4. Conceal cables within ceilings and walls of finished areas.  Cables may be exposed in unfinished 
areas but not run on floors of mechanical equipment spaces or in such a way that they obstruct 
access to, operation of, or servicing of equipment.

5. Install exposed cables parallel to or at right angles to building structure lines.
6. Keep cables 6 inches (150 mm) minimum from hot water pipes.
7. Do not support cables from mechanical ducts or duct supports without Architect’s written 

approval.
8. Prohibited procedures:

http://www.bussmann.com/
http://www.bussmann.com/
http://www.bussmann.com/
http://www.squared.com/
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a. Boring holes for installation of cables in vertical truss members.
b. Notching of structural members for installation of cables.

END  OF  SECTION
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SECTION  26 0523

CONTROL-VOLTAGE  ELECTRICAL  CABLES

PART 1 - GENERAL

1.1 SUMMARY

A. Includes But Not Limited To:
1. Furnish and install control-voltage electrical cables as described in Contract Documents.

B. Related Requirements:
1. Section 23 0933:  Cables for Temperature Control System.
2. Section 26 0501:  Common Electrical Requirements.

1.2 REFERENCES

A. Definitions:
1. Control Voltage:  70 Volts and under.

PART 2 - PRODUCTS

2.1 SYSTEM

A. Manufacturers:
1. Category Four Approved Manufacturers.  See Section 01 6200 for definitions of Categories.

a. Alpha Wire Co, Elizabeth, NJ  www.alphawire.com.
b. Belden Wire & Cable Co, Richmond, IN  www.belden.com.
c. Liberty Wire & Cable, Colorado Springs, CO  www.libertycable.com.
d. West Penn Wire Corp, Washington, PA  www.westpenn-cdt.com.

PART 3 - EXECUTION

3.1 INSTALLATION

A. General: 
1. Cables shall be continuous and without splices from source to outlet. 
2. Install cables in raceway.  Run cables of different systems in separate conduits.
3. Pulling cables into conduit:

a. Do not pull cables until raceway system is complete and cabinets and outlet boxes are free 
of foreign matter and moisture.

b. Do not use heavy mechanical means for pulling cables.
c. Use only listed wire pulling lubricants.

4. Prohibited procedures:
a. Boring holes for installation of cables in vertical truss members.
b. Notching of structural members for installation of cables.

END  OF  SECTION

http://www.alphawire.com/
http://www.alphawire.com/
http://www.belden.com/
http://www.belden.com/
http://www.libertycable.com/
http://www.libertycable.com/
http://www.westpenn-cdt.com/
http://www.westpenn-cdt.com/
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SECTION 26 0526

GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS

PART 1 - GENERAL

1.1 SUMMARY

A. Includes But Not Limited To:
1. Furnish and install grounding for electrical installation as described in Contract Documents except 

as excluded below.

B. Related Requirements:
1. Section 26 0501:  Common Electrical Requirements.

1.2 ADMINISTRATIVE REQUIREMENTS

A. Pre-Installation Conference:  Participate in pre-installation conference specified in Section 03 3111.

1.3 QUALITY ASSURANCE

A. Regulatory Agency Sustainability Approvals:  Requirements of Section 27 1501 applies, but is not 
limited to following:
1. Cable assemblies shall be UL / CE Listed and CSA Certified. Cables shall be a distinctive green 

or green/yellow in color, and all jackets shall be UL, VW-1 flame rated.
2. Grounding shall conform to all required Commercial Building Grounding and Bonding 

Requirements for Telecommunications, Electrical Codes, and Manufacturer’s grounding 
requirements.

PART 2 - PRODUCTS

2.1 SYSTEM

A. Manufacturers:
1. Type One Acceptable Products:

a. 'Cadweld' by Erico International, Solon, OH  www.erico.com.
b. 'ThermOweld' by Continental Industries, Tulsa, NE  www.conind.com.
c. Equal as approved by Architect before bidding.  See Section 01 6200.

B. Performance:
1. Design Criteria:

a. Size materials as shown on Drawings and in accordance with applicable codes.

C. Materials:
1. Grounding And Bonding Jumper Conductors:  Bare copper with green insulation.
2. Make grounding conductor connections to ground rods and water pipes using approved bolted 

clamps listed for such use.
3. Service Grounding Connections and Cable Splices:  Make by exothermic process.

http://www.erico.com/
http://www.conind.com/
http://www.conind.com/
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PART 3 - EXECUTION

3.1 INSTALLATION

A. Interface with Other Work:  Coordinate with Section 03 3111 in installing grounding conductor and 
placing concrete.  Do not allow placement of concrete before Architect's inspection of grounding 
conductor installation.

B. Grounding conductors and bonding jumper conductors shall be continuous from terminal to terminal 
without splice.  Provide grounding for following.
1. Conduits and other conductor enclosures.
2. Neutral or identified conductor of interior wiring system.
3. Non-current-carrying metal parts of fixed equipment such as motors, starter and controller 

cabinets, instrument cases, and lighting fixtures.

C. Pull grounding conductors in non-metallic raceways, in flexible steel conduit exceeding 72 inches in 
length, and in flexible conduit connecting to mechanical equipment.

D. Provide grounding bushings on all feeder conduit entrances into panelboards and equipment 
enclosures.

E. Bond conduit grounding bushings to enclosures with minimum #10 AWG conductor.

F. Connect equipment grounds to building system ground.
1. Use same size equipment grounding conductors as Phased conductors up through #10 AWG.
2. Use NEC Table 250.122 for others unless noted otherwise in Drawings.

G. Run separate insulated grounding cable from each equipment cabinet to electrical panel.  Do not use 
intermediate connections or splices.  Affix directly to cabinet.

H. On motors, connect ground conductors to conduit with approved grounding bushing and to metal 
frame with bolted solderless lug.

I. Ground cabinet of transformers to conduit and ground wires, if installed.  Bond transformer secondary 
neutral conductor to cabinet.

3.2 FIELD QUALITY CONTROL

A. Field Inspections:
1. Notify Architect for inspection two days minimum before placing concrete over grounding 

conductor.

END  OF  SECTION
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SECTION 26 0533

RACEWAY AND BOXES FOR ELECTRICAL SYSTEMS

PART 1 - GENERAL

1.1 SUMMARY

A. Includes But Not Limited To:
1. Quality of material and installation procedures for raceway, boxes, and fittings used on Project 

but furnished under other Divisions.
2. Furnish and install raceway, conduit, and boxes used on Project not specified to be installed 

under other Divisions.
3. Furnish and install air-vapor barrier boxes as described in Contract Documents.

B. Related Requirements:
1. See Section 07 8400:  'Firestopping' for raceways penetrating fire rated walls, ceilings, and 

barriers'.
2. Section 23 0933:  'Electric and Electronic Control System for HVAC' for concealed raceway and 

extensions for temperature control system.
3. Section 26 0501:  'Common Electrical Requirements' for general electrical requirements'.

1.2 REFERENCES

A. Reference Standards:
1. National Fire Protection Association:

a. NFPA (Fire) 70, ‘National Electric Code (NEC)’ (2014 Edition or most recent edition adopted 
by AHJ including all applicable amendments and supplements).

PART 2 - PRODUCTS

2.1 SYSTEM

A. Manufacturers:
1. Manufacturer Contact List:

a. Cooper B-Line, Highland, IL www.b-line.com.
b. Hubbell Incorporated, Milford, CT www.hubbell-wiring.com or Hubbell Canada Inc, Pickering, 

ON (905) 839-4332.
c. Square D, Palatine, IL www.squared.com.
d. Thomas & Betts, Memphis, TN www.tnb.com or Thomas & Betts Ltd, Iberville, PQ (450) 347-

5318.
e. Walker Systems Inc, Williamstown, WV  (800) 240-2601 or Walker Systems Inc / Wiremold 

Canada Inc, Fergus, ON (519) 843-4332.
f. Wiremold Co, West Hartford, CT www.wiremold.com.

B. Materials:
1. Raceway And Conduit:

a. Sizes:
1) Minimum 3/4 inch (19 mm) above ground unless indicated otherwise.
2) Minimum 1” underground or under slab unless indicated otherwise.

b. Types:  Usage of each type is restricted as specified below by product.

http://www.b-line.com/
http://www.b-line.com/
http://www.hubbell-wiring.com/
http://www.hubbell-wiring.com/
http://www.squared.com/
http://www.squared.com/
http://www.tnb.com/
http://www.tnb.com/
http://www.tnb.com/
http://www.wiremold.com/
http://www.wiremold.com/
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1) Galvanized rigid steel or galvanized intermediate metal conduit (IMC) is allowed for use 
in all areas.  Where in contact with earth or concrete, wrap buried galvanized rigid steel 
and galvanized IMC conduit and fittings completely with vinyl tape.

2) Galvanized Electrical Metallic Tubing (EMT)Conduit:
a) Allowed for use only in indoor dry locations where it is:

(1) Not subject to damage.
(2) Not in contact with earth.
(3) Not in concrete.

b) For metal conduit systems, flexible steel conduit is required for final connections to 
indoor mechanical equipment.

3) Schedule 40 Polyvinyl Chloride (PVC) Conduit:
a) Allowed for use only underground or below concrete with galvanized rigid steel or 

IMC elbows and risers. Minimum underground PVC conduit size shall be One inch.
4) Listed, Liquid-Tight Flexible Metal Conduit:

a) Use in outdoor final connections to mechanical equipment, length not to exceed 36 
inches (900 mm).

c. Prohibited Raceway Materials:
1) Aluminum conduit.
2) Armored cable type AC (BX) cable.
3) MC (metal clad) cable (except for connections less than 4ft)
4) Romex cable
5) Flexible steel conduit (except for connections to indoor mechanical equipment).

2. Raceway And Conduit Fittings:
a. Rigid Steel Conduit And IMC:  Threaded and designed for conduit use.
b. EMT:

1) Steel set screw housing type.
c. PVC Conduit:

1) PVC type.  Use PVC adapters at all boxes.
2) PVC components, (conduit, fittings, cement) shall be from same Manufacturer.

d. Flexible Steel Conduit:  Screw-in type.
e. Liquid-tight Flexible Metal Conduit:  Sealtite type.
f. Expansion fittings shall be equal to OZ Type AX sized to raceway and including bonding 

jumper.
g. Prohibited Fitting Materials:

1) Crimp-on, tap-on, indenter type fittings.
2) Cast set-screw fittings for EMT.
3) Spray (aerosol) PVC cement.

3. Seal Devices:  OZ Type WSK.
4. Outlet Boxes:

a. Galvanized steel of proper size and shape are acceptable for all systems.  Where metal 
boxes are used, provide following:
1) Provide metal supports and other accessories for installation of each box.
2) Equip ceiling and bracket fixture boxes with fixture studs where required.
3) Equip outlets in plastered, paneled, and furred finishes with plaster rings and 

extensions to bring box flush with finish surface.
b. Non-metallic boxes may be used only for control voltage wiring systems.
c. HVAC Instrumentation And Control:

1) Junction boxes in mechanical equipment areas shall be 4 inches (100 mm) square.
2) Boxes for remote temperature sensor devices shall be recessed single device.
3) Boxes for thermostats shall be 4 inches (100 mm) square with raised single device 

cover.
5. Air-Vapor Barrier Boxes:

a. Pre-molded polyethylene box installed in all exterior framing walls (thermal envelope) around 
recessed outlet boxes.

b. Class Two Quality Standard:
1) Approved Manufacturer.  See Section 01 6200 for definitions of Classes.

a) Lessco Low Energy Systems Supply Company, Inc., Campbellsport, WI 
www.lessco-airtight.com.

http://www.lessco-airtight.com/
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PART 3 - EXECUTION

3.1 EXAMINATION

A. Verification Of Conditions:
1. Confirm dimensions, ratings, and specifications of materials to be installed and coordinate these 

with site dimensions and with other Sections.

3.2 INSTALLATION

A. Interface With Other Work:
1. Coordinate with Divisions 22 and 23 for installation of raceway for control of plumbing and HVAC 

equipment.
2. Before rough-in, verify locations of boxes with work of other trades to insure that they are properly 

located for purpose intended.

B. Conduit And Raceway:
1. Conceal raceways within ceilings, walls, and floors, except at Contractor's option, conduit may be 

exposed on walls or ceilings of mechanical equipment areas and above acoustical panel 
suspension ceiling systems.  Install exposed raceway runs parallel to or at right angles to building 
structure lines.

2. Seal all raceways penetrating fire rated walls, ceilings and barriers.  See Section 07 8400.
3. Keep raceway runs 6 inches (150 mm) minimum from hot water pipes.
4. Make no more than four quarter bends, 360 degrees total, in any conduit run between outlet and 

outlet, fitting and fitting, or outlet and fitting.
a. Make bends and offsets so conduit is not injured and internal diameter of conduit is not 

effectively reduced.
b. Radius of curve shall be at least minimum indicated by NEC.

5. Cut conduit smooth and square with run and ream to remove rough edges.  Cap raceway ends 
during construction.  Clean or replace raceway in which water or foreign matter have 
accumulated.

6. Bend PVC conduit by hot box bender and, for PVC 2 inches (50 mm) in diameter and larger, 
expanding plugs.  Apply PVC adhesive only by brush.

7. Installation in Concrete:
a. Install no conduit in concrete unless outside diameter is less than 1/3 of slab, wall, or beam 

thickness in which it is embedded.
b. Position conduits in center of concrete below reinforcing steel, and separated by minimum 

lateral spacing of three diameters.
c. Elbows embedded in concrete shall be rigid steel or IMC and stubouts from concrete slabs 

shall extend 3 inches (75 mm) minimum before making connection to EMT.
d. Separate conduits penetrating structural slabs in buildings by 2 inches (50 mm) minimum.
e. Install seal device where underground raceways penetrate concrete building wall.

8. Installation In Framing:
a. Do not bore holes in joists or beams outside center 1/3 of member depth or within 24 inches 

(600 mm) of bearing points.  Do not bore holes in vertical framing members outside center 
1/3 of member width.

b. Holes shall be one inch (25 mm) diameter maximum.
9. Underground Raceway And Conduit:

a. Bury underground raceway installed outside building 24 inches (600 mm) deep minimum.
b. Bury underground conduit in planting areas 18 inches (450 mm) deep minimum.  It is 

permissible to install conduit directly below concrete sidewalks, however, conduit must be 
buried 18 inches (450 mm) deep at point of exit from planting areas.

10. Conduit And Raceway Support:
a. Securely support raceway with approved straps, clamps, or hangers, spaced as required.
b. Do not support from mechanical ducts or duct supports without Architect's written approval.  

Securely mount raceway supports, boxes, and cabinets in an approved manner by:
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1) Expansion shields in concrete or solid masonry.
2) Toggle bolts on hollow masonry units.
3) Wood screws on wood.
4) Metal screws on metal.

11. Prohibited Procedures:
a. Use of wooden plugs inserted in concrete or masonry units for mounting raceway, supports, 

boxes, cabinets, or other equipment.
b. Installation of raceway that has been crushed or deformed.
c. Use of torches for bending PVC.
d. Spray applied PVC cement.
e. Boring holes in truss members.
f. Notching of structural members.
g. Supporting raceway from ceiling system support wires.
h. Nail drive straps or tie wire for supporting raceway.

C. Boxes:
1. Boxes shall be accessible and installed with approved cover.
2. Do not locate device boxes that are on opposite sides of framed walls in the same stud space.  In 

other wall construction, do not install boxes back to back.
3. Locate boxes so pipes, ducts, or other items do not obstruct outlets.
4. Install outlets flush with finished surface and level and plumb.
5. Support switch boxes larger than two-gang with side brackets and steel bar hangers in framed 

walls.
6. At time of substantial completion, install blank plates on uncovered outlet boxes that are for future 

use.
7. Install air-vapor barrier boxes.

a. Follow Manufacturer’s installation instructions.

END  OF  SECTION



Project No. 505-0871-18010101 January 2018 Hobble Creek 1, 2, 3 - Chapel HVAC Upgrade

Electrical Equipment Mounting Height Schedule - 1 - Section 26 0613

SECTION  26 0613

ELECTRICAL  EQUIPMENT  MOUNTING  HEIGHT  SCHEDULE

PART 1 - GENERAL:  Not Used

PART 2 - PRODUCTS:  Not Used

PART 3 - EXECUTION

3.1 INSTALLATION

A. Unless otherwise indicated, mount center of outlets or boxes at following heights above finish floor.  
Refer special conditions to Architect before rough-in and locate outlet under his direction.

B. Mounting Heights:
1. HVAC:

a. Temperature Control Junction Boxes: As indicated on Drawings.
b. Thermostats: As indicated on Drawings.
c. Remote Temperature Sensors:

1) Wall-Mounted 50 inches to top.
d. Other Motor Disconnects: 60 inches 
e. Exterior Fused Disconnects: 24 inches to bottom.
f. Motor Controls: 60 inches 
g. Receptacles 18 inches to center of device
h. Light Switch 48 inches to center of device

END  OF  SECTION
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SECTION  26 2417

CIRCUIT-BREAKER PANELBOARDS

PART 1 - GENERAL

1.1 SUMMARY

A. Includes But Not Limited To:
1. Furnish and install circuit-breaker panelboards as described in Contract Documents.

B. Related Requirements:
1. Section 26 0501:  'Common Electrical Requirements'.
2. Section 26 4301:  'Surge Protection Devices'.

PART 2 - PRODUCTS

2.1 EQUIPMENT

A. Manufacturers:
1. Manufacturer Contact List:

a. Cutler-Hammer Inc, Pittsburgh, PA www.eatonelectric.com.
b. General Electric Industrial Systems, Charlotte, NC www.geindustrial.com.
c. Siemens Energy & Automation, Alphrata, GA  www.sea.siemens.com.
d. Square D Co, Palatine, IL www.us.squared.com.

B. Performance:
1. Capacities:

a. Panelboard:
1) Minimum integrated equipment short circuit rating of 22,000 amperes for 120 / 208 

Volts.
2) Minimum integrated equipment short circuit rating of 50,000 amperes for 277 / 280 

Volts.
3) Rated for use as service entrance equipment.

b. Lighting And Appliance Panelboards:
1) Minimum integrated equipment short circuit rating of 10,000 amperes for 120 / 208 

Volts.
2) Minimum integrated equipment short circuit rating of 14,000 amperes for 277 / 480 

Volts.
c. Load Centers:

1) 125 Amp main lugs, 120 / 208 Volt, three-phase.
2) Minimum integrated equipment short circuit rating of 10,000 Amps.

C. Material:
1. Circuit-breaker type.
2. Galvanized steel cabinets
3. Bussing and lugs arranged as required.
4. Multi-pole circuit-breakers shall be common trip.
5. Circuit-breakers shall be molded case thermal magnetic type with inverse time characteristics.
6. Main Panelboard:

a. Surface-mounted and front accessible.
b. Enclosures:

1) NEMA / CEMA Type 1.
c. Minimum dimensions of 32 inches (800 mm) wide by 8 inches (200 mm) deep.

http://www.eatonelectric.com/
http://www.eatonelectric.com/
http://www.geindustrial.com/
http://www.geindustrial.com/
http://www.sea.siemens.com/
http://www.squared.com/
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d. Space designation on Drawings indicates bus hardware and panelboard capacity for future 
acceptance of one 100 Amp, three-pole circuit-breaker.

e. Category Four Approved Products.  See Section 01 6200 for definitions of Categories:
1) Type PRL4B by Cutler-Hammer.
2) Spectra Series by General Electric.
3) Type P4 by Siemens.
4) I-Line by Square D.

7. Lighting And Appliance Panelboards:
a. Plug-on or bolt-on breakers.  Multi-pole breakers shall be common trip.
b. Factory installed or provided circuit number identification for each breaker and space.
c. Cabinets shall be locking type with no exposed latches or screws when door is closed.  Key 

panels alike and provide minimum of three keys.
d. Minimum dimensions of 20 inches (500 mm) wide by 5-3/4 inches (146 mm) deep.
e. Space designation on Drawings indicates bus hardware and panelboard capacity for future 

acceptance of one 20 Amp, single-pole circuit-breaker.
f. Breakers specified to be shunt trip and shall include shunt trip accessories to remotely trip 

breaker using separate 120 V power source.  Trip coil shall include coil-clearing contact to 
break coil current when breaker opens.

g. Use equipment from same manufacturer as main panelboard.
h. Category Four Approved Products.  See Section 01 6200 for definitions of Categories:

1) Type PRL1a by Cutler-Hammer.
2) Type AL or AQ by General Electric.
3) Type P1 by Siemens.
4) Type NQOD by Square D.

8. Load Centers:
a. Surface-mounted, outdoor NEMA Type 3R enclosure with padlocking provisions.  12-1/2 

inches (318 mm) wide by 4-1/2 inch (115 mm) deep minimum.
b. HACR type circuit breakers.
c. Use equipment from same manufacturer as main panelboard.
d. Category Four Approved Products.  See Section 01 6200 for definitions of Categories:

1) Type CH by Cutler-Hammer.
2) Type PowerMark Plus by General Electric.
3) Type PL by Siemens.
4) Type QO by Square D.

PART 3 - EXECUTION

3.1 INSTALLATION

A. Label panelboards, load centers, and each breaker in main panelboard with 1/16 inch (1.6 mm) thick 
laminated plastic composition material with contrasting color core.  Engraved letters shall be 1/4 inch 
(6 mm) high.

B. Provide typewritten circuit schedules in lighting and distribution panelboards and load centers to 
identify panelboard and load served by each branch breaker.

C. Arrange conductors neatly within panelboards and load centers.

D. Secure to structure in accordance with requirements of Project seismic design category.
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3.2 PROTECTION

A. Protect panelboards, load centers, and interior components from paint, gypsum board compound, dirt, 
dust, and other foreign matter during construction.

END  OF  SECTION
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SECTION  26 2726

WIRING  DEVICES

PART 1 - GENERAL

1.1 SUMMARY

A. Includes But Not Limited To:
1. Furnish and install wiring devices complete with plates as described in Contract Documents.

B. Related Requirements:
1. Section 26 0501:  ‘Common Electrical Requirements’.
2. Section 27 1116:  ‘Communications Cabinets, Racks, Frames, and Enclosures’.
3. Section 27 1501:  ‘Communications Horizontal Cabling‘ for cables for telephone and data 

systems.

PART 2 - PRODUCTS

2.1 COMPONENTS

A. Manufacturers:
1. Manufacturer Contact List:

a. Cooper Wiring Devices, Peachtree City, GA  www.cooperwiringdevices.com.
b. General Electric Industrial Systems, Charlotte, NC  www.geindustrial.com.
c. Hubbell Building Automation, Austin, TX  www.hubbell-automation.com.
d. Hubbell Inc, Milford, CT  www.hubbell-wiring.com or Hubbell Canada Inc, Pickering, ON  

(800) 263-4622 or (905) 839-4332.
e. Hunt Control Systems Inc, Fort Collins, CO  www.huntdimming.com.
f. Intermatic Inc, Spring Grove, IL  www.intermatic.com.
g. Leviton Manufacturing Co, Little Neck, NY  www.leviton.com or Leviton Manufacturing of 

Canada Ltd, Pointe-Claire, QB  (800) 461-2002 or (514) 954-1840.
h. Lightolier Controls, Dallas, TX  www.lolcontrols.com or Lightolier CFI, Lachine, QB  (800) 

565-5486 or (514) 636-0670.
i. Lutron Electronics Co Inc, Coopersburg, PA  www.lutron.com.
j. Novitas Inc, Peachtree City, GA  www.novitas.com.
k. Ortronics, New London, CT  www.ortronics.com.
l. Paragon Electric Co Inc, Carol Stream, IL  www.icca.invensys.com/paragon or Paragon 

Electric, Mississauga, ON  (800) 951-5526 or (905) 890-5956.
m. Pass & Seymour, Syracuse, NY  www.passandseymour.com or Pass & Seymour Canada 

Inc, Concord, ON  (905) 738-9195.
n. Red Dot div of Thomas & Betts, Memphis, TN  www.tnbcom.
o. Schneider Electric North America, Palatine, IL  www.schneider-electric.com (847) 397-2600.
p. Sensorswitch, Wallingford, CT  www.sensorswitch.com.
q. Siemon Company, Watertown, CT  www.siemon.com.
r. Square D Co, Palatine, IL  www.squared.com.
s. Suttle, Hector, MN  www.suttleonline.com.
t. Tork Inc, Mount Vernon, NY  www.tork.com.
u. Watt Stopper Inc, Santa Clara, CA  www.wattstopper.com.

2. Product Options:
a. Faces shall be nylon where available.
b. Devices of single type shall be from same Manufacturer.
c. Devices are listed as white.  Use white devices on light colored walls, brown on dark colored 

walls, and black on black walls.

http://www.cooperwiringdevices.com/
http://www.cooperwiringdevices.com/
http://www.cooperwiringdevices.com/
http://www.geindustrial.com/
http://www.hubbell-automation.com/
http://www.hubbell-automation.com/
http://www.hubbell-wiring.com/
http://www.hubbell-wiring.com/
http://www.huntdimming.com/
http://www.huntdimming.com/
http://www.intermatic.com/
http://www.intermatic.com/
http://www.leviton.com/
http://www.leviton.com/
http://www.lolcontrols.com/
http://www.lolcontrols.com/
http://www.lutron.com/
http://www.novitas.com/
http://www.novitas.com/
http://www.ortronics.com/
http://www.ortronics.com/
http://www.icca.invensys.com/paragon
http://www.icca.invensys.com/paragon
http://www.passandseymour.com/
http://www.passandseymour.com/
http://www.tnbcom/
http://www.schneider-electric.com/
http://www.sensorswitch.com/
http://www.siemon.com/
http://www.siemon.com/
http://www.siemon.com/
http://www.squared.com/
http://www.squared.com/
http://www.suttleonline.com/
http://www.suttleonline.com/
http://www.tork.com/
http://www.tork.com/
http://www.wattstopper.com/
http://www.wattstopper.com/
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B. Receptacles:
1. Standard Style:

a. 15 AMP, specification grade, back and side wired, self grounding, tamper resistant.
b. Verified by UL to meet Fed Spec WC-596F.
c. Category Four Approved Products.  See Section 01 6200 for definitions of Categories:

1) Cooper:  TR5262.
2) Hubbell: BR20.
3) Leviton:  TBR20.
4) Pass & Seymour:  TR20.

2. Ground Fault Circuit Interrupter (GFCI):
a. 15 AMP, specification grade.
b. Category Four Approved Products.  See Section 01 6200 for definitions of Categories:

1) Cooper:  GF15W.
2) Hubbell:  GF5252WA.
3) Leviton:  8599-W.
4) Pass & Seymour:  1594-W.

C. Plates:
1. Standard Cover Plates:

a. Office / Occupied Areas:
1) Nylon or high impact resistant thermoplastic.
2) Color shall match wiring device.

b. All Other:  Steel.
c. Ganged switches shall have gang plates.
d. Category Four Approved Manufacturers.  See Section 01 6200 for definitions of Categories:

1) Cooper.
2) Hubbell.
3) Leviton.
4) Pass & Seymour.

2. Weatherproof In-Use Receptacle Covers:
a. NEMA 3R rated.
b. Cast aluminum.
c. Compatible with GFCI receptacles.
d. Complete with weather resistant gaskets and stainless steel screws.
e. Category Four Approved Products.  See Section 01 6200 for definitions of Categories:

1) Hubbell:  WP26MH, horizontal;  WP26M, vertical.
2) Intermatic:  WP1010HMC, horizontal;  WP1010MC, vertical.
3) Red Dot:  CKMG, horizontal; CKMGV, vertical.

PART 3 - EXECUTION

3.1 INSTALLATION

A. Install devices flush with walls, straight, and solid to box.

B. Label dimmer switch groupings with 1/16 inch (1.6 mm) thick laminated plastic composition material 
with contrasting color core.  Engraved letter shall be 1/4 inch (6 mm) high.

C. Install surge protective device in knock-out of junction box installed on bottom of automatic sprinkler 
controller.

END  OF  SECTION
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SECTION 26 2816

ENCLOSED SWITCHES AND CIRCUIT BREAKERS

PART 1 - GENERAL

1.1 SUMMARY

A. Includes But Not Limited To:
1. Furnish and install disconnects as described in Contract Documents, except those provided 

integral with equipment.

B. Related Requirements:
1. Section 26 0501:  Common Electrical Requirements.

PART 2 - PRODUCTS

2.1 ASSEMBLIES

A. Manufacturers:
1. Category Four Approved Manufacturers.  See Section 01 6200 for definitions of Categories.

a. Disconnects:  Same as Manufacturer of Project's main panelboard.
b. Fuses.

1) Cooper Bussmann, Ellisville, IL  www.cooperbussmann.com.
2) Edison Fuse, Ellisville, IL  (314) 391-3443.
3) Ferraz Shawmut, Newburyport, MA  www.ferrazshawmut.com.
4) Littelfuse Inc, Des Plaines, IL  www.littelfuse.com.

B. Disconnects:
1. Heavy-duty quick-make, quick-break type, non-fused unless indicated otherwise.
2. Provide interlock to prevent opening of door when switch is in ON position.
3. Provide means to lock switch in OFF position with padlock.
4. Disconnects for motor circuits shall be horsepower rated.
5. Disconnects For Furnace Units And Unit Heaters:  Provide manual starter with thermal overload 

relay.  Provide overload relay to match motor full load amps.
6. Enclosures:

a. Interior:  NEMA / CEMA Type 1.
b. Exterior:  NEMA / CEMA Type 3R.

7. Fuses:
a. Fuse fused disconnects with dual-element time delay fuses and equip with rejection type 

fuse holders.
b. Fuses on Project shall be from single manufacturer.

PART 3 - EXECUTION

3.1 INSTALLATION

A. Label disconnects to indicate equipment served, such as Condensing Unit CU-1.  Labeling shall 
include panel and circuit number used to feed power to motors or device.  Use 1/16 inch (1.6 mm) 
thick laminated plastic composition material with contrasting color core.  Engraved letters shall be 1/4 
inch (6 mm) high.  Attach labels with screws.

http://www.cooperbussmann.com/
http://www.cooperbussmann.com/
http://www.ferrazshawmut.com/
http://www.ferrazshawmut.com/
http://www.littelfuse.com/
http://www.littelfuse.com/
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END  OF  SECTION

B L A N K   P A G E
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SECTION  26 2913

ENCLOSED CONTROLLERS

PART 1 - GENERAL

1.1 SUMMARY

A. Includes But Not Limited To:
1. Furnish and install motor starters and thermal units as described in Contract Documents, except 

those furnished as integral part of mechanical equipment.

B. Related Requirements:
1. Division 23:  Motor starters and thermal units included as part of mechanical equipment.
2. Section 26 0501:  Common Electrical Requirements

PART 2 - PRODUCTS

2.1 ASSEMBLIES

A. Manufacturers:
1. Category Four Approved Manufacturer.  See Section 01 6200 for definitions of Categories.

a. Same manufacturer as Project's main panelboard.

B. Material:
1. Motor Starters:

a. General:
1) Full voltage magnetic type rated in accordance with NEMA / CEMA standards, sizes, 

and horsepower ratings.  Each starter shall include 100 VA control transformer rated 
120/24 v.  Fuse as required for class 2 wiring.

2) Provide auxiliary contacts as required by Division 23.
3) Provide solid state overload protection which includes but is not limited to:

a) Phase unbalance and phase loss protection.
b) Visible trip indication.
c) Trip test function.
d) Current adjustment over full range if starter's capacity.
e) Adjustment dial tamper guard.

4) HAND-OFF-AUTO selector switch.
b. Include for Single Speed Starters:

1) Red run light.
2. Enclosures:  When not installed in motor control center, provide NEMA / CEMA Type 1 or, where 

required to be weatherproof, NEMA / CEMA Type 3R.

PART 3 - EXECUTION

3.1 INSTALLATION

A. Interface With Other Work:
1. Coordinate with appropriate Sections of Divisions 23 to determine necessary auxiliary contacts.

B. Size overload units based on nameplate full load current of actual motors installed.
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C. Install each overload unit so catalog number is visible.

D. If starter is mounted separate from disconnect, provide label on starter indicating equipment served, 
such as Condensing Unit CU-1.  Use 1/16 inch (1.6 mm thick) laminated plastic composition material 
with contrasting color core.  Engraved letters shall be 1/4 inch (6 mm).

END  OF  SECTION
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SECTION  31 0501

COMMON  EARTHWORK  REQUIREMENTS 

PART 1 - GENERAL

1.1 SUMMARY

A. Includes But Not Limited to:
1. General procedures and requirements for earthwork.

B. Related Requirements:
1. Section 01 1200:  ‘Multiple Contract Summary’ for multiple contracts.
2. Pre-Installation conferences held jointly with Section 31 0501 as described in Administrative 

Requirements on Part 1 of this specification section:
3. Section 32 9001:  ‘Common Planting Requirements’:

a. Pre-installation conference held jointly with other landscape related sections.

1.2 REFERENCES

A. Definitions:
1. Aggregate Base:  Layer of granular material immediately below concrete and asphalt paving or 

miscellaneous site concrete (sidewalks, curbs, etc) and below interior concrete slabs on grade.
2. Base:  See aggregate base.
3. Building Grading:  sloping of grounds immediately adjacent to building.  Proper grading causes 

water to flow away from a structure.  Grading can be accomplished either with machinery or by 
hand.

4. Compacted Fill:  Placement of soils on building site placed and compacted per Contract 
Documents.  Used to replace soils removed during excavation or to fill in low spot on building site.

5. Excavation:  Removal of soil from project site or cavity formed by cutting, digging or scooping on 
project site.

6. Fine Grading (FG): Preparation of subgrade preceding placement of surfacing materials 
(aggregate base, asphalt or concrete paving, and topsoil) for contour of building site required.  
Fine Grading is conducted to ensure that earth forms and surfaces have been properly shaped 
and subgrade has been brought to correct elevations.  It is performed after rough grading and 
placement of compacted fill but before placement of aggregate base or topsoil.

7. Finish Grading:  Completed surface elevation of landscaping areas for seeding, sodding, and 
planting on building site.

8. Natural Grade:  Undisturbed natural surface of ground.
9. Rough Grading (RG):  Grading, leveling, moving, removal and placement of existing or imported 

soil to its generally required location and elevation.  Cut and fill is part of rough grading.
10. Subgrade (definition varies depending upon stage of construction and context of work being 

performed):
a. Prepared natural soils on which fill, aggregate base, or topsoil is placed.

or
b. Prepared soils immediately beneath paving or topsoil.

11. Topsoil Placement and Grading:  Topsoil placement and finish grading work required to prepare 
site for installation of landscaping.

1.3 ADMINISTRATIVE REQUIREMENTS

A. Pre-Installation Conference:
1. Participate in MANDATORY pre-installation conference for common earthwork sections:

a. Schedule conference after completion of site clearing but before beginning grading work.
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b. Participate in pre-installation conference held jointly with following sections:
1) Section 03 3111:  'Cast-In-Place Structural Concrete'.
2) Section 31 1100:  ‘Clearing and Grubbing’.
3) Section 31 1123:  ‘Aggregate Base’.
4) Section 31 1413:  ‘Topsoil Stripping and Stockpiling’.
5) Section 31 2213:  'Rough Grading'.
6) Section 31 2216:  'Fine Grading'.
7) Section 31 2316:  ‘Excavation’.
8) Section 31 2323:  ‘Fill’.

c. In addition to agenda items specified in Section 01 3100, review following:
1) Review common earthwork schedule.
2) Review protection requirements.
3) Review cleaning requirements.
4) Review safety issues.
5) Review field tests and inspections requirements.

d. In addition to agenda items specified above, review following.  These are items that will 
occur before pre-installation conference for landscape sections:
1) Review clearing and grubbing requirements.
2) Review topsoil stripping and stockpiling requirements.
3) Review landscape grading requirements.
4) Review landscape finish grade tolerance requirements.
5) Review landscape and plant tolerances.
6) Review surface preparation of landscape and planting areas.
7) Review additional agenda items as specified in related sections listed above.

2. Participate in pre-installation conference for landscape sections as specified in Section 32 9001:
a. Schedule pre-installation conference after completion of Fine Grading specified in Section 31 

2216, but one (1) week minimum before beginning landscape work and held jointly with 
following sections:
1) Section 32 8423:  ‘Underground Sprinklers’.
2) Section 32 9120:  ‘Topsoil And Placement’.
3) Section 32 9121:  ‘Topsoil Physical Preparation’ (section included based on Topsoil 

Testing Report).
4) Section 32 9122:  ‘Topsoil Grading’.
5) Section 32 9223:  ‘Sodding’.

b. In addition to agenda items specified in Section 01 3100 and Section 32 9001, review 
following that these items have been installed correctly:
1) Review topsoil placement requirements.
2) Review topsoil surface preparation requirements.
3) Review topsoil depth requirements.
4) Review landscape finish grade tolerance requirements.
5) Review surface preparation of landscape and planting areas.

B. Sequencing:
1. General Earthwork:

a. Excavation.
b. Rough Grading.
c. Fill.
d. Fine Grading.
e. Aggregate Base or Topsoil Grading.

1.4 QUALITY ASSURANCE

A. Testing And Inspection:
1. Owner is responsible for Quality Assurance.  Quality assurance performed by Owner will be used 

to validate Quality Control performed by Contractor.
a. Owner will employ testing agencies to perform testing and inspection as specified in Field 

Quality Control in Part 3 of this specification:
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1) Owner’s employment of an independent Testing Agency does not relieve Contractor of 
Contractor’s obligation to perform the Work in strict accordance with requirements of 
Contract Documents and perform contractor testing and inspection.

2) See Section 01 1200:  ‘Multiple Contract Summary’.

PART 2 - PRODUCTS:  Not Used

PART 3 - EXECUTION

3.1 EXAMINATION

A. Verification Of Conditions:
1. Forty-eight (48) hours minimum before performing any work on site, contact Blue Stakes to 

arrange for utility location services.
2. Perform minor, investigative excavations to verify location of various existing underground 

facilities at sufficient locations to assure that no conflict with the proposed work exists and 
sufficient clearance is available to avoid damage to existing facilities.

3. Perform investigative excavating ten (10) days minimum in advance of performing any excavation 
or underground work.

4. Upon discovery of conflicts or problems with existing facilities, notify Architect by phone or fax 
within twenty-four (24) hours.  Follow telephone or fax notification with letter and diagrams 
indicating conflict or problem and sufficient measurements and details to evaluate problem.

3.2 PREPARATION

A. Protection:
1. Spillage:

a. Avoid spillage by covering and securing loads when hauling on or adjacent to public streets 
or highways.

b. Remove spillage and sweep, wash, or otherwise clean project, streets, and highways.
2. Dust Control:

a. Take precautions necessary to prevent dust nuisance, both on-site and adjacent to public 
and private properties.

b. Correct or repair damage caused by dust.
3. Existing Plants And Features:

a. Do not damage tops, trunks, and roots of existing trees and shrubs on site that are intended 
to remain.

b. Do not use heavy equipment within branch spread.
c. Interfering branches may be removed only with permission of Architect.
d. Do not damage other plants and features that are to remain.

3.3 REPAIR / RESTORATION

A. Adjust existing covers, boxes, and vaults to grade.

B. Replace broken or damaged covers, boxes, and vaults.

C. Independently confirm size, location, and number of covers, boxes, and vaults that require adjustment.

3.4 FIELD QUALITY CONTROL

A. Field Tests And Inspections:
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1. Civil and structural field tests, laboratory testing, and inspections are provided by Owner’s 
independent Testing Agency as specified in Section 01 4523 ‘Testing And Inspection Services’:
a. Quality Control is sole responsibility of Contractor.  Owner’s employment of an independent 

Testing Agency does not relieve Contractor of Contractor’s obligation to perform The Work 
or Contractors own Testing and Inspection services.

2. Testing and inspection of earthwork operations is required.
3. Field Tests and Laboratory Tests:

a. Owner reserves right to require additional testing to re-affirm suitability of completed work 
including compacted soils that have been exposed to adverse weather conditions.

4. Field Inspections:
a. Notify Architect forty-eight (48) hours before performing excavation or fill work.
b. If weather, scheduling, or any other circumstance has interrupted work, notify Architect 

twenty-four (24) hours minimum before intended resumption of grading or compacting.

B. Non-Conforming Work:
1. If specified protection precautions are not taken or corrections and repairs not made promptly, 

Owner may take such steps as may be deemed necessary and deduct costs of such from monies 
due to Contractor.  Such action or lack of action on Owner's part does not relieve Contractor from 
responsibility for proper protection of The Work.

END  OF  SECTION
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SECTION  31 1100

CLEARING  AND  GRUBBING

PART 1 - GENERAL

1.1 SUMMARY

A. Includes But Not Limited To:
1. Perform clearing and grubbing as necessary to prepare site for rough grading and structure 

excavation as described in Contract Documents.

B. Related Requirements:
1. Section 31 0501:  Common Earthwork Requirements:

a. General procedures and requirements for earthwork.
b. Pre-installation conference held jointly with other common earthwork related sections.
c. Pre-installation conference held jointly with other landscape related sections.

1.2 ADMINISTRATIVE REQUIREMENTS

A. Pre-Installation Conference:
1. Participate in pre-installation conferences as specified in Section 31 0501.

PART 2 - PRODUCTS:  Not Used

PART 3 - EXECUTION

3.1 PERFORMANCE

A. Brush Removal:
1. Cut off shrubs, brush, and vegetative growth 12 inches (300 mm) maximum above ground.
2. Do not pull up or rip out roots of shrubs that are to remain.  If excavation through roots is 

required, excavate by hand and cut roots with sharp axe.  Make clean, smooth, sloping cuts.
3. Cut roots 6 inches (150 mm) or larger in diameter only with Architect's written permission.

B. Grubbing:
1. Grub out stumps and roots 12 inches (300 mm) minimum below original ground surface, except 

as follows:
a. Under buildings, remove roots one inch and larger entirely.
b. Entirely remove roots of plants that normally sprout from roots, as identified by Architect.

3.2 CLEANING

A. Remove from site shrubs, uprooted stumps, vegetative layer, and surface debris and dispose of 
legally.

B. Do not bury cuttings, stumps, roots, and other vegetative matter or burnt waste material on site.

END  OF  SECTION
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SECTION  31 1123

AGGREGATE BASE

PART 1 - GENERAL

1.1 SUMMARY

A. Includes But Not Limited To:
1. Furnish and install the following as described in Contract Documents:

a. Aggregate Base:
1) Miscellaneous exterior concrete (stairs, sidewalks, and equipment pads).

B. Related Requirements:
1. Section 01 0000:  ‘General Requirements’:

a. Section 01 1200:  ‘Multiple Contract Summary’ for multiple contracts.
b. Section 01 4523:  ‘Testing and Inspecting Services’ for testing and inspection, and testing 

laboratory services for materials, products, and construction methods.
2. Section 03 3111:  'Cast-In-Place Structural Concrete'.
3. Section 31 0501:  ‘Common Earthwork Requirements’ for:

a. General procedures and requirements for earthwork.
b. Pre-installation conference held jointly with other common earthwork related sections.

4. Section 31 2213:  ‘Rough Grading’.
5. Section 31 2216:  'Fine Grading' for subgrade procedures.
6. Section 31 2323:  'Fill' for compaction procedures and tolerances.

1.2 REFERENCES

A. Reference Standards:
1. ASTM International:

a. ASTM C131/C131M-14, 'Standard Test Method for Resistance to Degradation of Small-Size 
Coarse Aggregate by Abrasion and Impact in the Los Angeles Machine’.

b. ASTM D1556/D1556M-15, ‘Standard Test Method for Density and Unit Weight of Soil in 
Place by the Sand-Cone Method’.

c. ASTM D1557-12, ‘Standard Test Methods for Laboratory Compaction Characteristics of Soil 
Using Modified Effort (56,000 ft-lbf/ft3 (2,700 kN-m/m3))’.

d. ASTM D1883-16, 'Standard Test Method for California Bearing Ratio (CBR) of Laboratory-
Compacted Soils.

e. ASTM D2167-15, ‘Standard Test Method for Density and Unit Weight of Soil in Place by the 
Rubber Balloon Method’.

f. ASTM D2419-14, ‘Standard Test Method for Sand Equivalent Value of Soils and Fine 
Aggregate’.

g. ASTM D4318-10, ‘Standard Test Methods for Liquid Limit, Plastic Limit, and Plasticity Index 
of Soils'.

h. ASTM D6938-17, 'Standard Test Method for In-Place Density and Water Content of Soil and 
Soil-Aggregate by Nuclear Methods (Shallow Depth)’.

1.3 ADMINISTRATIVE REQUIREMENTS

A. Pre-Installation Conferences:
1. Participate in MANADORY pre-installation conference as specified in Section 31 0501.
2. In addition to agenda items specified in Section 01 3100 and Section 31 0501, review following:

a. Review requirements and frequency of testing and inspections.
b. Review aggregate base installation requirements.
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c. Review proposed miscellaneous exterior concrete schedule.
d. Review Section 01 4523 for Testing and Inspection administrative requirements and 

responsibilities and Field Quality Control tests and inspections required of this section.
1) Review frequency of testing and inspections.

B. Sequencing:
1. Compaction as described in Section 31 2216 'Fine Grading'.
2. Exterior Footings and Foundations are installed.
3. Aggregate Base:

a. Install aggregate base at location shown in Contract Drawings.

C. Scheduling:
1. Miscellaneous exterior concrete:

a. Notify Testing Agency and Architect twenty-four (24) hours minimum before placing concrete 
for exterior site work concrete (sidewalks, curbs, gutters, etc.), footings, foundation walls, 
and building slabs to allow inspection of aggregate base.

1.4 SUBMITTALS

A. Closeout Submittals:
1. Include following in Operations And Maintenance Manual specified in Section 01 7800:

a. Record Documentation:
1) Testing and Inspection Reports:

a) Testing Agency Testing and Inspecting Reports of aggregate base.

1.5 QUALITY ASSURANCE

A. Testing And Inspection:
1. Owner will provide Testing and Inspection for aggregate base:

a. Owner is responsible for Quality Assurance.  Quality assurance performed by Owner will be 
used to validate Quality Control performed by Contractor.

b. Owner will employ testing agencies to perform testing and inspection for aggregate base as 
specified in Field Quality Control in Part 3 of this specification.
1) Owner’s employment of an independent Testing Agency does not relieve Contractor of 

Contractor’s obligation to perform the Work in strict accordance with requirements of 
Contract Documents and perform contractor testing and inspection.

2) See Section 01 1200:  ‘Multiple Contract Summary’.

1.6 DELIVERY, STORAGE, AND HANDLING

A. Delivery And Acceptance Requirements:
1. Materials shall be delivered in original, unopened packages with labels intact.

1.7 FIELD CONDITIONS

A. Ambient Conditions:
1. Do not perform work during unfavorable conditions as specified below:

a. Aggregate Base:
1) Presence of free surface water.
2) Over-saturated sub base materials.
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PART 2 - PRODUCTS

2.1 MATERIALS

A. Aggregate Base:
1. Under Exterior Concrete (Section 03 3111 'Cast-In-Place Structural Concrete'):

a. New Aggregate Base:
1) Road Base to conform to State DOT Specifications.

PART 3 - EXECUTION

3.1 PREPARATION

A. Stockpiles:
1. Provide area for each stockpile of adequate size, reasonably uniform in cross-section, well 

drained, and cleared of foreign materials.
2. Locate piles so that there is no contamination by foreign material and no intermingling of 

aggregates from adjacent piles.  Do not use steel-tracked equipment on stockpiles.
3. Do not store aggregates from different sources, geological classifications, or of different gradings 

in stockpiles near each other unless bulkhead is placed between different materials.
4. Do not use washed aggregates sooner than twenty-four (24) hours after washing or until surplus 

water has drained out and material has uniform moisture content.
5. Do not stockpile higher than 15 feet (4.57 m).  Cover or otherwise protect stockpiles for use in 

HMA to prevent buildup of moisture.

B. Surface Preparation (Miscellaneous Exterior Concrete):
1. Subgrade:

a. Finish grade to grades required by Contract Documents.
b. Compact subgrade as specified in Section 31 2323.

3.2 INSTALLATION

A. Aggregate Base:
1. General:

a. Do not place aggregate base material when subgrade is frozen or unstable.
b. Spread aggregate base material with equipment except in limited or restricted areas where 

use of hand spreading is allowed.
c. Spread aggregate base material in manner that does not break down material and 

eliminates segregation, ruts, and ridges.
d. Correct damage to aggregate base caused by construction activities, and maintain corrected 

aggregate base until subsequent course is placed.
e. Do not allow traffic on aggregate base.
f. Remove all standing storm water.

2. Under miscellaneous exterior concrete aggregate base:
a. Except under mow strips, place 4 inches (100 mm) minimum of aggregate base, level, and 

compact as specified in Section 31 2323.

3.3 FIELD QUALITY CONTROL

A. Field Tests And Inspections:
1. Civil and structural field tests, laboratory testing, and inspections are provided by Owner’s 

independent Testing Agency as specified in Section 01 4523 ‘Testing And Inspection Services’:
a. Quality Control is sole responsibility of Contractor.
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1) Owner’s employment of an independent Testing Agency does not relieve Contractor of 
Contractor’s obligation to perform testing and inspection as part of his Quality Control:
a) Testing and inspections, if performed by Contractor, will be responsibility of 

Contractor to be performed by an independent entity.
b. Miscellaneous exterior concrete areas:

1) Testing Agency shall provide testing and inspection for exterior aggregate base.
2) Number of tests may vary at discretion of Architect.
3) Testing Agency will test compaction of base in place according to ASTM 

D1556/D1556M, ASTM D2167, and ASTM D6938, as applicable.  Tests will be 
performed at following frequency:
a) Sitework Areas: One test for every 10,000 sq. ft. (930 sq. m) or less of exterior 

pads area but no fewer than three tests.

END  OF  SECTION
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SECTION  31 1413

TOPSOIL  STRIPPING  AND  STOCKPILING

PART 1 - GENERAL

1.1 SUMMARY

A. Includes But Not Limited To:
1. Strip and stockpile acceptable topsoil as described in Contract Documents.

B. Related Requirements:
1. Section 31 0501:  ‘Common Earthwork Requirements’:

a. General procedures and requirements for earthwork.
b. Pre-installation conference held jointly with other common earthwork related sections.
c. Pre-installation conference held jointly with other landscape related sections.

2. Section 31 1100:  ‘Clearing and Grubbing’.
3. Section 31 2213:  'Rough Grading'.
4. Section 31 2316:  ‘Excavation’.
5. Section 32 9001:  'Common Planting Requirements'.
6. Section 32 9120:  ‘Topsoil And Placement’ for topsoil evaluation and placement required for 

topsoil grading.
7. Section 32 9122:  ‘Topsoil Grading’ for preparation of topsoil and addition of amendments prior to 

landscaping.

1.2 REFERENCES

A. Definitions:
1. Existing topsoil:  Defined as total amount of soil stripped and stored for reuse, less vegetation 

layer stripped and disposed of as specified in Paragraphs below.

1.3 ADMINISTRATIVE REQUIREMENTS

A. Pre-Installation Conference:
1. Participate in pre-installation conferences as specified in Section 31 0501.

PART 2 - PRODUCTS:  Not Used

PART 3 - EXECUTION

3.1 PERFORMANCE

A. Strip existing vegetation layer  2 inches deep minimum from areas of site to receive buildings, 
landscaping, and paving and remove from site before stripping topsoil for storage and reuse.

B. After stripping vegetation layer, strip existing topsoil additional 4 inches deep minimum from areas of 
site to receive buildings and paving and store on site for later use.
1. Existing topsoil is property of Contractor with restriction that topsoil is to be used first for Project 

landscape topsoil requirements and second for non-structural fill and backfill.
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2. After Project fill, backfill, and landscape topsoil requirements are satisfied, remove excess 
existing topsoil from site.  Do not remove existing topsoil from site without Architect's written 
approval.

C. Screen existing topsoil to meet standards established as specified in Section 32 9120 ‘Topsoil And 
Placement’.

END  OF  SECTION
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SECTION  31 2213

ROUGH  GRADING

PART 1 - GENERAL

1.1 SUMMARY

A. Includes But Not Limited To:
1. Perform rough grading work required to prepare site for construction as described in Contract 

Documents.

B. Related Requirements:
1. Section 01 3100:  ‘Project Management and Coordination’ for pre-installation conference.
2. Section 03 3053:  Miscellaneous Exterior Cast-In-Place Concrete.
3. Section 31 0501:  ‘Common Earthwork Requirements’ for:

a. General procedures and requirements for earthwork.
b. Pre-installation conference held jointly with other common earthwork related sections.

4. Section 31 1123:  ‘Aggregate Base’ for aggregate base requirements.
5. Section 31 1413:  ‘Topsoil Stripping And Stockpiling’ for stripping and storing of existing topsoil.
6. Section 31 2216:  ‘Fine Grading’ for grading of subgrade below aggregate base and topsoil.
7. Section 31 2316:  ‘Excavation’.
8. Section 31 2323:  ‘Fill’ for compaction procedures and tolerances for base.
9. Section 32 9122:  ‘Topsoil Grading’ for preparation of topsoil and addition of amendments prior to 

landscaping.

1.2 ADMINISTRATIVE REQUIREMENTS

A. Pre-Installation Conference:
1. Participate in MANDATORY pre-installation conference as specified in Section 31 0501:
2. In addition to agenda items specified in Section 01 3100 and Section 31 0501, review following:

a. Identify benchmark to be used in establishing grades and review Contract Document 
requirements for grades, fill materials, and topsoil.

b. Examine site to pre-plan procedures for making cuts, placing fills, and other necessary work.

PART 2 - PRODUCTS

2.1 MATERIALS

A. Materials used for fill shall be as specified for backfill in Section 31 2323 'Fill'.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Verification Of Conditions:
1. Verify elevations of rough grading are correct before compacted fill, fine grading, aggregate base 

or landscape grading are placed.
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3.2 PREPARATION

A. Protection Of In-Place Conditions:
1. When existing grade around existing plants to remain is higher than new finish grade, perform 

regrading by hand.
2. Do not expose or damage shrub roots.

B. Surface Preparation:
1. Before making cuts, remove topsoil over areas to be cut and filled that were not previously 

removed by stripping specified in Section 31 1413 'Topsoil Stripping And Stockpiling'.  Stockpile 
this additional topsoil with previously stripped topsoil.

3.3 PERFORMANCE

A. Subgrade (Natural Soils):
1. Subgrade beneath compacted fill or aggregate base under asphalt or concrete paving shall be 

constructed smooth and even.

B. Special Techniques:
1. Compact fills as specified in Section 31 2323 'Fill'.
2. If soft spots, water, or other unusual and unforeseen conditions affecting grading requirements 

are encountered, stop work and notify Architect.

C. Tolerances:
1. Maximum variation from required grades shall be 1/10 of one foot (28 mm).

END  OF  SECTION



Project No. 505-0871-18010101       January 2018                Hobble Creek 1, 2, 3 - Chapel HVAC Upgrade

Fine Grading - 1 - 31 2216

SECTION  31 2216

FINE  GRADING

PART 1 - GENERAL

1.1 SUMMARY

A. Includes But Not Limited To:
1. Perform fine grading of subgrade work required to prepare site for paving finish grading and for 

placement of topsoil as described in Contract Documents.

B. Related Requirements:
1. Section 01 0000:  ‘General Requirements’:

a. Section 01 1200:  ‘Multiple Contract Summary’ for multiple contracts.
b. Section 01 4523:  ‘Testing and Inspecting Services’ for testing and inspection, and testing 

laboratory services for materials, products, and construction methods.
2. Section 31 0501:  ‘Common Earthwork Requirements’ for:

a. General procedures and requirements for earthwork.
b. Pre-installation conference held jointly with other common earthwork related sections.
c. Pre-installation conference held jointly with other common planting related sections.

3. Section 31 1123:  ‘Aggregate Base’ for aggregate base requirements.
4. Section 31 1413:  ‘Topsoil Stripping And Stockpiling’ for stripping and storing of existing topsoil.
5. Section 31 2213:  ‘Rough Grading’ for grading and preparation of natural soil subgrades below fill 

and aggregate base materials.
6. Section 31 2316:  ‘Excavation’.
7. Section 31 2323:  ‘Fill’ for compaction procedures and tolerances for base.
8. Section 32 9001:  'Common Planting Requirements'.
9. Section 32 9120:  ‘Topsoil And Placement’ for topsoil evaluation and placement required for 

topsoil grading.

1.2 ADMINISTRATIVE REQUIREMENTS

A. Pre-Installation Conference:
1. Participate in MANDATORY pre-installation conference as specified in Section 31 0501 and 

Section 32 9001.
2. In addition to agenda items specified in Section 01 3100 and Section 31 0501, review following:

a. Review backfill requirements.
b. Review geotechnical report.
c. Review Section 01 4523 for Testing and Inspection administrative requirements and 

responsibilities and Field Quality Control tests and inspections required of this section.
1) Review requirements and frequency of testing and inspections.

B. Scheduling:
1. Notify Testing Agency and Architect twenty-four (24) hours minimum before installation of fill / 

engineered fill to allow inspection.
2. Allow special inspector to review all subgrades and excavations to determine if site has been 

prepared in accordance with geotechnical report prior to placing any fill, aggregate base or 
concrete.

3. Allow inspection and testing agency to inspect and test subgrades and each fill or backfill layer.  
Proceed with subsequent earthwork only after inspections and test results for previously 
compacted work comply with requirements.
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1.3 SUBMITTALS

A. Closeout Submittals:
1. Include following in Operations And Maintenance Manual specified in Section 01 7800:

a. Record Documentation:
1) Testing and Inspection Reports:

a) Testing Agency Testing and Inspecting Reports of fill / engineered fill.

1.4 QUALITY ASSURANCE

A. Testing And Inspection:
1. Owner is responsible for Quality Assurance.  Quality assurance performed by Owner will be used 

to validate Quality Control performed by Contractor.
2. Owner will provide Testing and Inspection for fill / engineering fill:

a. Owner will employ testing agencies to perform testing and inspection for fill / engineering fill 
as specified in Field Quality Control in Part 3 of this specification.
1) Owner’s employment of an independent Testing Agency does not relieve Contractor of 

Contractor’s obligation to perform the Work in strict accordance with requirements of 
Contract Documents and perform contractor testing and inspection.

2) See Section 01 1200:  ‘Multiple Contract Summary’.

PART 2 - PRODUCTS:  Not Used

PART 3 - EXECUTION

3.1 PREPARATION

A. Protection Of In-Place Conditions:  Protect utilities and site elements from damage.

B. General:
1. Limit use of heavy equipment to areas no closer than 6 feet (1.80 meter) from building or other 

permanent structures.

C. Surface Preparation:
1. Landscaping and Planting Areas:

a. Before grading, dig out weeds from planting areas by their roots and remove from site.  
Remove rocks larger than 1 inch in size and foreign matter such as building rubble, wire, 
cans, sticks, concrete, etc.

b. Remove imported paving base material present in planting areas down to natural subgrade 
or other material acceptable to Architect.

3.2 PERFORMANCE

A. Interface With Other Work:  Do not commence work of this Section until grading tolerances specified in 
Section 31 2213 are met.

B. General:
1. Do not expose or damage existing shrub or tree roots.

C. Tolerances:
1. Site Tolerances:

a. Subgrade (material immediately below aggregate base):
1) 18.00 inches high.
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2) Measure using string line from curb to curb, gutter, flat drainage structure, or grade 
break.

b. Maximum variation from required grades shall be 1/10 of one foot (28 mm).
2. Aggregate Base (Site Concrete) Tolerances:

a. Aggregate base shall be 4 inches thick minimum after compaction, except where shown 
thicker on Drawings.

b. Measure using string line from curb to curb, gutter, flat drainage structure, or grade break.

3.3 FIELD QUALITY CONTROL

A. Field Tests And Inspections:
1. Civil and structural field tests, laboratory testing, and inspections are provided by Owner’s 

independent Testing Agency as specified in Section 01 4523 ‘Testing And Inspection Services’:
a. Quality Control is sole responsibility of Contractor:

1) Owner’s employment of an independent Testing Agency does not relieve Contractor of 
Contractor’s obligation to perform testing and inspection as part of his Quality Control:
a) Testing and inspections, if performed by Contractor, will be responsibility of 

Contractor to be performed by an independent entity.
2. Site Preparation:

a. Prior to placement of fill / engineered fill, inspector shall determine that site has been 
prepared in accordance with geotechnical report.

b. Footing subgrade:  At footing subgrades, Certified Inspector is to verify that soils conform to 
geotechnical report.

3. Fill / Engineered Fill:
a. Testing Agency shall provide testing and inspection for fine grading.
b. Number of tests may vary at discretion of Architect.
c. Testing Agency is to provide one (1) moisture-maximum density relationship test for each 

type of fill material.

END  OF  SECTION
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B L A N K   P A G E
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SECTION  31 2316

EXCAVATION

PART 1 - GENERAL

1.1 SUMMARY

A. Includes But Not Limited To:
1. Perform Project excavating and trenching as described in Contract Documents, except as 

specified below.
2. Procedure and quality for excavating and trenching performed on Project under other Sections 

unless specifically specified otherwise.

B. Related Requirements:
1. Section 31 0501:  ‘Common Earthwork Requirements’ for:

a. General procedures and requirements for earthwork.
b. Pre-installation conference held jointly with other common earthwork related sections.

2. Section 31 1100:  Clearing and Grubbing.
3. Section 31 1123:  ‘Aggregate Base’.
4. Section 31 1413:  ‘Topsoil Stripping and Stockpiling’.
5. Section 31 2213:  ‘Rough Grading’ for rough grading and preparation of natural soil subgrades 

below fill and aggregate base materials.
6. Section 31 2216:  ‘Fine Grading’ for grading of subgrade below aggregate base and topsoil.
7. Section 31 2323:  ‘Fill’ for compaction procedures and tolerances for base.
8. Performance of excavating inside and outside of building required for electrical and mechanical 

work is responsibility of respective Section doing work unless arranged differently by Contractor.

1.2 ADMINISTRATIVE REQUIREMENTS

A. Pre-Installation Conference:
1. Participate in MANDATORY pre-installation conference as specified in Section 31 0501:
2. In addition to agenda items specified in Section 01 3100 and Section 31 0501, review following:

a. Review protection of existing utilities requirements.

PART 2 - PRODUCTS:  Not Used

PART 3 - EXECUTION

3.1 EXAMINATION

A. Verification Of Conditions:
1. Carefully examine site and available information to determine type soil to be encountered.
2. Discuss problems with Architect before proceeding with work.

3.2 PREPARATION

A. Protection of Existing Utilities:
1. Protect existing utilities identified in Contract Documents during excavation.
2. If existing utility lines not identified in Contract Documents are encountered, contact Architect 

before proceeding.
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3.3 PERFORMANCE

A. Interface With Other Work:
1. Section 31 2213:  ‘Rough Grading’ for rough grading and preparation of natural soil subgrades 

below fill and aggregate base materials.
2. Section 31 2216:  ‘Fine Grading’ for grading of subgrade below aggregate base and topsoil.

B. Excavation:
1. Concrete Site Elements:

a. Bottom of excavations to receive footings shall be undisturbed soil and or engineered fill.
b. Excavation Carried Deeper Than Required:

1) Under Footings:  Fill with concrete specified for footings.
2) Under Slabs:  Use specified compacted backfill material.

2. Miscellaneous Cast-In-Place Concrete:
a. Excavate as necessary for proper placement and forming of concrete site elements.  

Remove vegetation and deleterious material and remove from site.
b. Backfill over-excavated areas with compacted base material specified in Section 31 1123.
c. Remove and replace exposed material that becomes soft or unstable.

3. If unusual excavating conditions are encountered, stop work and notify Architect.

3.4 REPAIR / RESTORATION

A. Repair damage to other portions of the Work resulting from work of this Section at no additional cost to 
Owner.  On new work, arrange for damage to be repaired by original installer.

3.5 CLEANING

A. Debris and material not necessary for Project are property of Contractor and are to be removed before 
completion of Project.  However, if material necessary for Project is hauled away, replace with 
specified fill / backfill material.

END  OF  SECTION
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SECTION  31 2323

FILL

PART 1 - GENERAL

1.1 SUMMARY

A. Includes But Not Limited To:
1. Perform Project backfilling and compacting as described in Contract Documents, except as 

specified below.
2. Procedure and quality for backfilling and compacting performed on Project under other Sections 

unless specifically specified otherwise.

B. Related Requirements:
1. Section 01 0000:  ‘General Requirements’:

a. Section 01 1200:  ‘Multiple Contract Summary’ for multiple contracts.
b. Section 01 4523:  ‘Testing and Inspecting Services’ for testing and inspection, and testing 

laboratory services for materials, products, and construction methods.
2. Section 31 0501:  ‘Common Earthwork Requirements’ for:

a. General procedures and requirements for earthwork.
b. Pre-installation conference held jointly with other common earthwork related sections.

3. Section 31 1100:  ‘Clearing and Grubbing’.
4. Section 31 1123:  ‘Aggregate Base’ for aggregate base requirements.
5. Section 31 1413:  ‘Topsoil Stripping And Stockpiling’ for stripping and storing of existing topsoil.
6. Section 31 2213:  ‘Rough Grading’ for grading and preparation of natural soil subgrades below fill 

and aggregate base materials.
7. Section 31 2216:  ‘Fine Grading’ for grading of subgrade below aggregate base and topsoil.
8. Section 31 2316:  ‘Excavation’.
9. Section 32 9120:  ‘Topsoil And Placement’ for topsoil evaluation and placement required for 

topsoil grading.
10. Section 32 9122:  ‘Topsoil Grading’ for preparation of topsoil and addition of amendments prior to 

landscaping.
11. Division 32:  Compaction of subgrade under walks and paving.
12. Performance of backfilling and compacting inside and outside of building required for electrical 

and mechanical work is responsibility of respective Section doing work unless arranged differently 
by Contractor.

1.2 REFERENCES

A. Reference Standards:
1. ASTM International (Following are specifically referenced for fill and aggregate base testing):

a. ASTM D698-12, ‘Standard Test Methods for Laboratory Compaction Characteristics of Soil 
Using Standard Effort (12 400 ft-lbf/ft3 (600 kN-m/m3))’.

b. ASTM D1556/D1556M-15, ‘Standard Test Method for Density and Unit Weight of Soil in 
Place by the Sand-Cone Method’.

c. ASTM D1557-12, ‘Standard Test Methods for Laboratory Compaction Characteristics of Soil 
Using Modified Effort (56,000 ft-lbf/ft3 (2,700 kN-m/m3))’.

d. ASTM D2167-15, ‘Standard Test Method for Density and Unit Weight of Soil in Place by the 
Rubber Balloon Method’.

e. ASTM D2487-11, 'Standard Classification of Soils for Engineering Purposes (Unified Soil 
Classification System)’.

f. ASTM D6938-15, 'Standard Test Method for In-Place Density and Water Content of Soil and 
Soil-Aggregate by Nuclear Methods (Shallow Depth)’.
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1.3 ADMINISTRATIVE REQUIREMENTS

A. Pre-Installation Conferences:
1. Participate in MANDATORY pre-installation conference as specified in Section 31 0501.
2. In addition to agenda items specified in Section 01 3100, Section 31 0501, and Section 31 2324 if 

Flowable Fill is included, review following:
a. Review backfill requirements.
b. Review Section 01 4523 for Testing and Inspection administrative requirements and 

responsibilities and Field Quality Control tests and inspections required of this section.
1) Review requirements and frequency of testing and inspections.

B. Sequencing:
1. Do not backfill against bituminous waterproofing to exterior foundation walls for twenty-four (24) 

hours after application of waterproofing.
2. Before backfilling, show utility and service lines being covered on record set of Drawings.  Do not 

backfill until utilities involved have been tested and approved by Architect and until instructed by 
Architect.

C. Scheduling:
1. Notify Testing Agency and Architect seventy-two (72) hours minimum before installation of fill / 

engineered fill to perform proctor and plasticity index tests on proposed fill or subgrade.
2. Notify Testing Agency and Architect twenty-four (24) hours minimum before installation of fill / 

engineered fill to allow inspection.
3. Allow special inspector to review all subgrades and excavations to determine if site has been 

prepared in accordance with geotechnical report prior to placing any fill (or concrete).
4. Allow inspection and testing agency to inspect and test subgrades and each fill or backfill layer.  

Proceed with subsequent earthwork only after inspections and test results for previously 
compacted work comply with requirements.

1.4 SUBMITTALS

A. Closeout Submittals:
1. Include following in Operations And Maintenance Manual specified in Section 01 7800:

a. Record Documentation:
1) Testing and Inspection Reports:

a) Testing Agency Testing and Inspecting Reports of fill / engineered fill.

1.5 QUALITY ASSURANCE

A. Testing and Inspection:
1. Owner is responsible for Quality Assurance.  Quality assurance performed by Owner will be used 

to validate Quality Control performed by Contractor.
2. Owner will provide Testing and Inspection for fill / engineering fill:

a. Owner will employ testing agencies to perform testing and inspection for fill / engineering fill 
as specified in Field Quality Control in Part 3 of this specification.
1) Owner’s employment of an independent Testing Agency does not relieve Contractor of 

Contractor’s obligation to perform the Work in strict accordance with requirements of 
Contract Documents and perform contractor testing and inspection.

2) See Section 01 1200:  ‘Multiple Contract Summary’.

1.6 FIELD CONDITIONS

A. Ambient Conditions:
1. Do not perform work during unfavorable conditions as specified below:

a. Aggregate Base:
1) Presence of free surface water.
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2) Over-saturated sub base materials.

PART 2 - PRODUCTS

2.1 MATERIALS

A. Site Material:
1. Existing excavated material on site is suitable for use as fill and backfill to meet Project 

requirements in landscape areas.

B. Imported Fill / Backfill:
1. Well graded material conforming to ASTM D2487 free from debris, organic material, frozen 

materials, brick, lime, concrete, and other material which would prevent adequate performance of 
backfill.
a. Under Site Concrete Areas:  Use engineered fill.
b. Under Landscaped Areas:

1) Fill more than 36 inches (900 mm) below finish grade shall comply with soil 
classification groups GW, CL, GP, GM, SW, SP, or SM.  Fill may not contain stones 
over 6 inches (150 mm) diameter and ninety (90) percent minimum of fill shall be 
smaller than 1-1/2 inch (38 mm) in any direction.

2) Fill less than 36 inches (900 mm) below finish grade shall comply with soil classification 
groups SW, SP, SM, or SC.  Fill may not contain stones larger than 1-1/2 inches (38 
mm) in any direction and ninety (90) percent minimum of fill shall be smaller than 3/8 
inch (4.7 mm) in any direction.

C. Engineered Fill:
1. Engineered fill must be free of sod, rubbish, topsoil, frozen soil, and other deleterious materials.  

The maximum particle size shall be restricted to 2 inches with no more than 30 percent of the 
material pass the 3⁄4-inch sieve in order to facilitate Proctor tests, as well as testing with a nuclear 
densometer.  Imported engineered fill shall consist of fairly well-graded sand and gravel with less 
than 20 percent fines, clays and silts, (percent by weight of material passing the U.S. No. 200 
sieve).

PART 3 - EXECUTION

3.1 PREPARATION

A. Before placing fill, aggregate base, or finish work, prepare existing subgrade as follows:
1. Do not place fill or aggregate base over frozen subgrade.
2. Under Equipment Pad Areas:

a. Scarify subgrade 6 inches (150 mm) deep, moisture condition to uniform moisture content of 
between optimum and four (4) percent over optimum, and mechanically tamp 6 inches (150 
mm) deep to ninety-five (95) percent minimum of relative compaction.

3. Under Miscellaneous Concrete Site Elements And Outside Face of Foundation Walls
a. Scarify subgrade 6 inches (150 mm) deep, moisture condition to uniform moisture content 

between optimum and four (4) percent over optimum, and mechanically tamp to ninety-five 
(95) percent minimum of relative compaction.

4. Landscape Areas:
a. Compact subgrade to eighty-five (85) percent relative compaction.

3.2 PERFORMANCE

A. Interface With Other Work:
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1. Section 31 2213:  ‘Rough Grading’ for rough grading and preparation of natural soil subgrades 
below fill and aggregate base materials.

2. Section 31 2216:  ‘Fine Grading’ for grading of subgrade below aggregate base and topsoil.

B. Fill / Backfill:
1. General:

a. Around Buildings And Structures:  Slope grade away from building as specified in Section 31 
2216.  Hand backfill when close to building or where damage to building might result.

b. Do not use puddling or jetting to consolidate fill areas.
2. Compacting:

a. Fill / Backfill And Aggregate Base:
1) All fill material shall be well-graded granular material with maximum size less than 3 

inch (76 mm) and with not more than fifteen (15) percent passing No. 200 sieve.
2) Under Equipment Pad Areas:

a) Place in 8 inch (200 mm) maximum layers, moisture condition to plus or minus 
two (2) percent of optimum moisture content, and mechanically tamp to ninety five 
(95) percent minimum of maximum laboratory density as established by ASTM 
D1557.

3) Under Miscellaneous Concrete Site Elements And Outside Face of Foundation Walls:
a) Place in 8 inch (200 mm) maximum layers, dampen but do not soak, and 

mechanically tamp to ninety five (95) percent minimum of maximum laboratory 
density as established by ASTM D1557.

4) Fill Slopes:  Compact by rolling or using sheepsfoot roller.
5) Landscape Areas:

a) Compact fill to eighty-five (85) percent minimum relative compaction.
6) Other Backfills:  Place other fills in 12 inch (300 mm) layers and compact to ninety five 

(95) percent relative compaction.
7) Loose material from compacted subgrade surface shall be immediately removed before 

placing compacted fill or aggregate base course.
b. Engineered Fill:

1) Place in lifts not exceeding 8 inches in loose thickness.  Engineered Fill shall be 
compacted to at least 95 percent of the maximum dry density as determined by the 
ASTM D-1557 (AASHTO T-180) compaction criteria.  

3.3 REPAIR / RESTORATION

A. Repair damage to other portions of the Work resulting from work of this Section at no additional cost to 
Owner.  On new work, arrange for damage to be repaired by original installer.

3.4 FIELD QUALITY CONTROL

A. Field Tests and Inspections:
1. Civil and structural field tests, laboratory testing, and inspections are provided by Owner’s 

independent Testing Agency as specified in Section 01 4523 ‘Testing And Inspection Services’:
a. Quality Control is sole responsibility of Contractor:

1) Owner’s employment of an independent Testing Agency does not relieve Contractor of 
Contractor’s obligation to perform testing and inspection as part of his Quality Control:
a) Testing and inspections, if performed by Contractor, will be responsibility of 

Contractor to be performed by an independent entity.
2. Fill / Engineered Fill:

a. Testing Agency shall provide testing and inspection for fill.
b. Number of tests may vary at discretion of Architect.
c. Testing Agency is to provide one (1) moisture-maximum density relationship test for each 

type of fill material.
d. Prior to placement of engineered fill, inspector shall determine that site has been prepared in 

accordance with geotechnical report.
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e. Footing subgrade:  At footing subgrades Certified Inspector is to verify that soils conform to 
geotechnical report.

f. Testing Agency will test compaction of soils according to ASTM D1556/D1556M, ASTM 
D2167, and ASTM D6938, as applicable.  Lift thicknesses shall comply with geotechnical 
report.  Inspector shall determine that in-place dry density of engineered fill material 
complies with geotechnical report.  Tests will be performed at following locations and 
frequencies:
1) Exterior Pads: Minimum of one (1) test for each lift for each 40 lineal feet (12 linear m) 

or one (1) test for every 5,000 sq. ft. (465 sq. m) or less of pad area but no fewer than 
three (3) tests.

g. Required verification and inspection of soils as referenced in 2015 IBC (or latest approved 
edition) Table 1704.7 'Required Verification And Inspection Of Soils'.  Periodic and 
continuous inspections include:
1) Verify materials below shallow foundations are adequate to achieve design bearing 

capacity (periodic).
2) Verify excavations are extended to proper depth and have reached proper material 

(periodic).
3) Perform classification and testing of compacted fill materials (periodic).
4) Verify use of proper materials, densities and lift thicknesses during placement and 

compaction of compacted fill (continuous).
5) Prior to placement of compacted fill, observe subgrade and verify that site has been 

prepared properly (periodic).

3.5 CLEANING

A. Debris and material not necessary for Project are property of Contractor and are to be removed before 
completion of Project.  However, if material necessary for Project is hauled away, replace with 
specified fill / backfill material.

END  OF  SECTION
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SECTION  32 8423

UNDERGROUND  SPRINKLERS

PART 1 - GENERAL

1.1 SUMMARY

A. Includes But Not Limited To:
1. Locate existing irrigation main line, and lateral lines, sprinkler heads.  Design and install new 

layout based on new stairs and mechanical enclosure. 
2. Furnish and install planting irrigation system as described in Contract Documents complete with 

accessories necessary for proper function.

B. Related Requirements:
1. Section 01 4301:  'Quality Assurance – Qualifications'.
2. Section 31 2213:  'Rough Grading'.
3. Section 31 2216:  'Fine Grading'.
4. Section 31 2316:  ‘Excavation’.
5. Section 31 2323:  'Fill' for trench compaction.
6. Section 32 9001:  'Common Planting Requirements'.

a. Pre-installation conference held jointly with other common planting related sections.
7. Section 32 9120:  ‘Topsoil And Placement’ for topsoil evaluation and placement required for 

topsoil grading.
8. Section 32 9122:  ‘Topsoil Grading’ for preparation of topsoil and addition of amendments prior to 

landscaping.
9. Section 32 9223:  'Sodding'.

1.2 REFERENCES

A. Definitions:
1. Dielectric Fittings:  Special type of fitting used between dissimilar metals to prevent galvanic 

action from causing corrosion failure.
2. High Wind Area:  As defined in this specification, area with average sustained wind speed of over 

7.5 mph (12 km/hr).
3. Low Voltage:  As defined in NFPA 70 for circuits and equipment operating at less than 50 V or for 

remote-control, signaling power-limited circuits.
4. Landscape Management Plan (LMP):  See Section 32 9001 for definition.
5. Lateral Line:  Downstream from electric control valves to pop-up spray heads and drip valve 

assemblies to emitters.  Piping or tubing is under pressure during flow.  In areas where potable or 
secondary water are used, pressure supply line shall be white.  In areas where non-potable or 
reclaimed water are used, pressure supply line shall be purple.

6. Main Line:  Downstream from point of connection to electric control valves. Piping is under water-
distribution-system pressure when activated by master valve or hydrometer.  In areas where 
potable or secondary water are used, pressure supply line shall be white. In areas where non-
potable or reclaimed water are used, pressure supply line shall be purple.

7. Peak Flow:  Maximum required flow for given month based on six (6) day week, nine (9) hour day 
watering window to be used for irrigation system design and to be used in hydraulic analysis.

8. Plant Establishment Period:  See Section 32 9001 for definition.
9. Point of Connection:  Location where meter for irrigation system is located.
10. Static Water Pressure:  Pressure at point of connection when system is not operable.
11. Source Pressure Test: Test to determine water source pressure.
12. System Pressure Test: Test to evaluate system when pressurized.
13. Two Wire Path:  Conducts power to solenoid valves, and also conducts communications signals 

from Controller to each device on system.  Sensors receive instructions to take readings, transmit 
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data and perform other tasks; solenoid valves and other devices also receive commands from 
controller over same wires used to carry power to valves.

14. Working Pressure:  Pressure at point of connection when system is operable.

B. Reference Standards:
1. ASTM International:

a. ASTM D2564-12, ‘Standard Specification for Solvent Cements for Poly (Vinyl Chloride) 
(PVC) Plastic Piping Systems’.

b. ASTM F656-15, ‘Standard Specification for Primers for Use in Solvent Cement Joints of Poly 
(Vinyl Chloride) (PVC) Plastic Pipe and Fittings’.

1.3 ADMINISTRATIVE REQUIREMENTS

A. Coordination:
1. Provide Coordination for required tests and inspections as described under Field Quality Control 

in Part 3 EXECUTION for following:
a. Manufacturer’s Field Service:  Provide necessary manufacturer’s field service.
b. Pressure Test:  In presence of Landscape Architect or designated Representative(s), 

provide pressure test.
c. Substantial Completion Walkthrough:  In presence of Landscape Architect or designated 

Representative(s), plan and provide walk through after completion of irrigation system.
d. Irrigation Final Acceptance:  In presence of Landscape Architect or designated 

Representative(s), plan and provide final walk through after completion of all work listed on 
Substantial Completion walk through list provided by Landscape Architect.

B. Pre-Installation Conference:
1. Participate in pre-installation conference as specified in Section 32 9001.

a. Irrigation Subcontractor’s Representative and Foreman responsible for installation of 
irrigation system required to be in attendance.

b. Schedule pre-installation conference before irrigation system installation begins.
c. In addition to agenda items specified in Section 01 3100, review following:

1) Review required tests and inspections and submittal requirements.

C. Sequencing:
1. Install sleeves before installation of cast-in-place concrete site elements and paving.

1.4 SUBMITTALS

A. Action Submittals:
1. Product Data:

a. Manufacturer's cut sheets for each element of system.

B. Informational Submittals:
1. Certificates:

a. Irrigation System Acceptance:
1) Upon acceptance of irrigation system, Landscape Architect will provide signed 

certificate:
a) Certificate will include name and signature of Landscape Architect, Landscape 

Architect’s company, Landscape Architect’s telephone number, and date of review.
b) Certificate will state to best of Landscape Architect’s knowledge that the system is 

in full compliance with Contract Documents.
2. Test And Evaluation Reports:

a. Provide report for results of main line service pressure testing before burial of mainline.
b. Provide following from Main Line Irrigation test and observation:

1) Record and submit documentation of Irrigation Main Line tests, issues, and measure 
taken to correct problems.
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2) Photographs:  Provide photographs prior to burial of key elements including but not 
limited to:
a) Valves.
b) Drains.

1.5 QUALITY ASSURANCE

A. Regulatory Requirements:
1. General:

a. Work and materials shall be in accordance with latest rules and regulations, and other 
applicable state or local laws.

b. Nothing in Contract Documents is to be construed to permit work not conforming to these 
codes.

B. Qualifications:  Requirements of Section 01 4301 applies, but not limited to following:
1. Irrigation Subcontractor:

a. Company specializing in performing work of this section.
b. Minimum five (5) years experience in irrigation sprinkler installations.
c. Minimum five (5) satisfactorily completed irrigation sprinkler installations in past three (3) 

years of projects similar in size, scope, and complexity required for this project before 
bidding.

d. Use trained personnel familiar with required irrigation sprinkler procedures and with Contract 
Documents.

e. Foreman or supervisor required to attend pre-installation conference.
f. Upon request, submit documentation.

2. Irrigation Installer:
a. Perform installation under direction of foreman or supervisor.
b. Minimum three (3) years experience in irrigation sprinkler installations similar in size, scope, 

and complexity.
c. Upon request, submit documentation.

1.6 DELIVERY, STORAGE, AND HANDLING

A. Storage And Handling Requirements:
1. Protect materials from damage and prolonged exposure to sunlight.

1.7 WARRANTY

A. Warranty:
1. Irrigation System:

a. Warranty irrigation system for period of one (1) year from date of Final Acceptance.  As part 
of warranty, Installer shall perform following:
1) Filling and repairing depressions and replacing plantings due to settlement of irrigation 

system trenches.
2) Repairing faulty equipment, wiring and pipe installations.
3) Repairing equipment and pipe not properly winterized.

PART 2 - PRODUCTS

2.1 SYSTEM

A. Manufacturers:
1. Manufacturer Contact List:

a. 3M, Austin, TX www.3m.com/elpd.

http://www.3m.com/elpd
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b. Action Machining Inc, Bountiful, UT www.actionfilters.com.
c. Amiad   www.amiadusa.com.
d. Apollo Valves by Conbraco Industries, Matthews, NC www.apollovalves.com.
e. Carson Industries LLC, Glendora, CA www.carsonind.com.
f. GPH Irrigation Products, Fontana, CA  www.gphirrigation.com.
g. Harrington Corporation (Harco), Lynchburg, VA www.harcofittings.com.
h. Hunter Industries, San Marcos, CA www.hunterindustries.com.
i. HydroRain, North Salt Lake, UT www.hydrorain.com.
j. King Innovation, St Charles, MO www.kinginovation.com.
k. IPS Corporation, Compton, CA  www.ipscorp.com.
l. Leemco, Colton, CA  www.leemco.com.
m. Netafim, Inc.  www.netafimusa.com.
n. Nibco Inc, Elkhart, IN www.nibco.com.
o. Northstar Industries, LLC, Methuen MA www.northstarind.com.
p. Orbit Irrigation Products, Inc.  Bountiful, UT www.orbitonline.com.
q. Paige Electric, Union, NJ www.paigewire.com.
r. Rain Bird Sprinkler Manufacturing Corp, Glendora, CA www.rainbird.com.
s. Salco by Weathermatic Irrigation Products, Garland, TX  www.weathermatic.com.
t. Toro Company, Irrigation Div, Riverside, CA www.toro.com.
u. T. Christy Enterprises, Inc. (Christy’s), Anaheim, CA  www.tchristy.com.
v. VAF Filtration Systems, Arvada, CO  www.vafusa.com.
w. Weathermatic Irrigation Products, Garland, TX  www.weathermatic.com.
x. Wilkins a Zurn Company, Paso Robles, CA  www.zurn.com.

B. Materials:
1. Rock-Free Soil:

a. For use as backfill around PVC pipe.
2. Native Material:

a. Soil having rocks no larger than 1/2 inch (13 mm) in any dimension.
3. Pea Gravel:

a. For use around drains, valves, and quick couplers.
b. 1/2 inch (13 mm) maximum dimension, washed rock.

4. Sand:  Fine granular material naturally produced by rock disintegration and free from organic 
material, mica, loam, clay, and other deleterious substances.

5. Native Material:  Soil native to project site free of wood and other deleterious materials and rocks 
over 1-1/2 inches (38 mm).

6. Topsoil:
a. Use soil as described in Section 32 9120 and Section 32 9122.
b. Achieve depths as described in Section 32 9122.

7. Pipe, Pipe Fittings, And Connections:
a. General:

1) Pipe shall be continuously and permanently marked with Manufacturer's name, size, 
schedule, type, and working pressure.

2) Pipe sizes shown on Contract Drawings are minimum.  Larger sizes may be substituted 
at no additional cost to Owner.

b. Piping:
1) Main Line:  Schedule 40 PVC.
2) Lateral Lines:  Schedule 40 PVC.

c. Fittings:  Same material as pipe, except where detailed otherwise.
1) Fittings 3 inch (76 mm) or larger:  Harco or Leemco of matching size.
2) Use dielectric union fittings between dissimilar metal pipes and fittings.

d. Sleeves:
1) Under Parking Area And Driveway Paving:  Schedule 40 PVC Pipe.
2) All Other:  Class 200 PVC Pipe.
3) Sleeve diameter shall be two (2) times larger than pipe installed in sleeve.

8. Sprinkler Heads:
a. Each type of head shall be product of single manufacturer.
b. Shrub Head Bubblers:

1) Category Four Approved Products.  See Section 01 6200 for definitions of Categories:

http://www.actionfilters.com/
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http://www.gphirrigation.com/
http://www.harcofittings.com/
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http://www.kinginovation.com/
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http://www.rainbird.com/
http://www.weathermatic.com/
http://www.toro.com/
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http://www.vafusa.com/
http://www.weathermatic.com/
http://www.zurn.com/
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a) Hunter:  2, 4, 6 Short Radius, S-8A, S-16A series (stream spray), PCN, PCB, 
MSBN, AFB, 5-CST-B series.

b) Rainbird:  1400 series pressure compensating.
c) Weathermatic:  102 Series, 106 series.

c. Spray Heads in Shrub and Ground Cover Areas:
1) Category Four Approved Products.  See Section 01 6200 for definitions of Categories:

a) Hunter:  PR30 or shrub adapter on Schedule 80 PVC nipple.  Supply with MPR 
nozzles. CV optional.

b) Hydro-Rain:  200 series, 04, 06, 12 Model PRHS with shrub adapter No. 94525.
c) Rainbird:  1804, 1806, or 1812 PRS Series or PA-8S shrub adapter.  Supply with 

MPR, U-series, or HE-VAN series nozzles. SAM optional.
d) Toro:  570 ZPRX MPR series with shrub adapter and MPR plus or Precision Series 

Spray nozzles.
e) Weathermatic:  LX4 or LX6 series or LXS (shrub adapter). Supply with MPR 

nozzle.
d. Spray Heads in Lawn Areas:

1) Category Four Approved Products.  See Section 01 6200 for definitions of Categories:
a) Hunter:  PRS30, Pro-Spray Series with MPR nozzles, optional with CV.
b) Hydro-Rain:  HRS 200 Series, 04, 06 Model PRHS with MPR nozzle.
c) Rainbird:  1804 or 1806 Series with MPR, U-Series, or HE-VAN nozzles.  SAM 

optional.
d) Toro:  570 ZPRX series with MPR plus or Precision Series Spray nozzles.
e) Weathermatic:  LX4 or LX6 series with MPR nozzles.

e. Rotary Stream Heads in Lawn and Shrub Areas:
1) Category Four Approved Products.  See Section 01 6200 for definitions of Categories:

a) Hunter:  PRS40 with MP Rotator nozzle.
b) Rainbird: 1806-SAM-P45 with R13-18 or R17-24 nozzles.
c) Toro:  570 ZPRX Series with Precision Series Rotating nozzles.

f. Rotor Pop-ups:
1) Category Four Approved Products.  See Section 01 6200 for definitions of Categories:

a) Hunter:  PGS Series (Shrub), PGP Series (17 to 46 feet), I-10 Series (Shrub) I-20 
Series (17 to 46 feet), I-25 or I-40 Series (40 to 76 feet).

b) Rainbird:  5000/5000 plus MPR series, (25’-35’), 5500 Series (33’-55’) 8005 Series 
(39’-81’).

c) Toro:  Mini 8 series (20-35 feet), Super 800 (28’-50’) series with 5 inch pop.
d) Weathermatic: T3 (23’-61’), CT-70 series, (49’-74’).

9. Sprinkler Risers:
a. Spray Heads (Pre-Manufactured Swing Assemblies):

1) Type Two Acceptable Products:
a) Hunter: SJ-512 (12 inch (305 mm) x 1/2 inch (12.7 mm)) thread) or SJ-7512 (12 

inch (305 mm) x 3/4 inch (19 mm) x 1/2 inch (12.7 mm))  thread).
b) Rain Bird model SA125050.
c) Hydrorain:  Blu-lock model BLJ-050-MC-1..
d) Equal as approved by Architect before use.  See Section 01 6200.

b. Spray Heads (Field Manufactured Assemblies:
1) Three (3) schedule 40 street ells or Marlex street ells connected to lateral tee to form 

an adjustable riser or pop-up riser as detailed.
2) Risers for sprinkler heads 14 inches (355 mm) long minimum and 24 inches (610 mm) 

maximum.
a) Type Two Acceptable Products:

(1) Hunter:  FLEXsg tubing with HSBE spiral barbed fittings.
(2) Hydro-Rain:  Blu-lock Swing pipe & fittings.
(3) Rainbird:  Swing Pipe with barbed fittings.
(4) Toro:  Super Funny Pipe with barbed fittings, SPFA-5125, SPFA-51275.
(5) Equal as approved by Architect before installation.  See Section 01 6200.

c. Rotor Pop-Up Sprinklers (Pre-Manufactured Assemblies):
1) Type Two Acceptable Products:

a) 3/4 inch (19 mm) rotor pop-up sprinklers shall have an adjustable pre-assembled 
swing assembly riser.  Swing assemblies shall be 3/4 inch x 12 inch (19 mm x 300 
mm) and shall be threaded both ends.  Swing assemblies shall be:
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(1) Blu-lock:  Model BLJ-075-TT-12.
(2) Rain Bird:  Model TSJ-12075.
(3) Hunter:  SJ-712 12 inch (305 mm) thread.

b) 1 inch (25 mm) inlet rotor pop-up sprinklers shall have an adjustable pre-
assembled double swing joint riser.  Swing joints shall be 1 inch x 12 inch (25 mm 
x 300 mm) and shall be threaded both ends.  Swing joint riser shall be:
(1) Rain Bird:  Model TSJ-12075.

2) Equal as approved by Architect before installation:
d. Rotor Pop-Up Sprinkler Heads (Field Manufactured Assemblies):

1) Pop-up rotor sprinkler heads shall have adjustable riser assembly, three (3) ell swing 
joint assembly, unless detailed otherwise on Contract Drawings:
a) These swing joint fittings shall be of schedule 40 PVC plastic and nipples schedule 

80 gray PVC unless otherwise designated on Contract Drawings.
b) Horizontal nipple parallel to side of lateral line shall be 8 inches (200 mm) long 

minimum.
c) All other nipples on swing joint riser shall be of length required for proper 

installation of sprinkler heads.
10. Automatic Irrigation Control Wiring:  Match existing wiring and system.

11. Valves:
a. Manual Drain Valves:

1) Brass ball valve with 'T' handle on main lines and in valve boxes on lateral lines.
2) Category Four Approved Products.  See Section 01 6200 for definitions of Categories:

a) Apollo Valves:  78-621-01 Series ball valve, 3/4 inch (19 mm).
b. Automatic Valves:

1) Category Four Approved Products.  See Section 01 6200 for definitions of Categories:
a) Hunter:  PGV or ICV series.  If required, provide with Accu-sync pressure 

regulator.
b) Hydro-Rain: HRB series.
c) Rainbird:  DVFUU Series, PGA series, PEB series, PESB series.  If required, 

provide with Accu-sync pressure regulator.
d) Toro:  252E Series.
e) Weathermatic:  21000 CR series, 11000 CR series.

c. Isolation Valves:
1) PVC ball valves, size to match pipe size (use in warm climates- eco-regions 8.2, 10.2, 

11.0, 12.0, 13.0, 14.0, 15.0).
2) Non-rising stem gate valve, size to match pipe size (use in cold, northern climates- eco-

regions 1.0, 5.0, 6.0, 7.0, 9.1, 9.2, and 10.1).
3) Class Two Quality Standards.  See Section 01 6200:

a) Nibco:  4660T (warm climates).
b) Nibco:  T-113 (cold, northern climates).

12. Valve Accessories:
a. Valve manifolds:

1) Type Two Acceptable Products.
a) Action Machining:  1800 Series, Models 18001, 18001-1-5, and 18001-2.0, 1, 1-

1/2, and 2 inch (25, 38, and 50 mm) sizes.
b) Hydro-Rain: HRM Series.
c) Equals as approved by Architect before use.  See Section 01 6200.

b. Valve Boxes And Extensions:
1) Lid Colors:

a) Green:  Lawn areas (potable and secondary water).
b) Tan:  Bare soil and rock areas (potable and secondary water).
c) Purple:  Reclaimed water.

2) Type Two Acceptable Products:
a) Carson Industries:

(1) 12 Inch (300 mm) Model 1419-12.
(2) 10 Inch (255 mm) Model 0910.

b) Equal as approved by Architect before use.  See Section 01 6200.
c. Valve ID tags:

1) Type Two Acceptable Products:
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a) Christy’s:  Stamped ID tag:  2.25”x2.7” yellow plastic tag with alpha-numeric 
labeling matching zone.  Contact Christy’s for local supplier.

b) Equal as approved by Architect before use.  See Section 01 6200.
d. Valve Box Supports:

1) Standard size fired clay paving bricks without holes.
2) Standard size 6 inch x 8 inch x 16 inch (150 mm x 200 mm x 400 mm) CMU Block.

13. Drip System:
a. Drip Valve Assembly:

1) Category Four Approved Products.  See Section 01 6200 for definitions of Categories:
a) Hunter:  PCZ 101 Series, ICZ 101 Series.
b) Netafim:

(1) Over 5 GPM:  LVCZ10075-HF.
(2) Under 5 GPM:  LVCZ10075-LF.

c) Rainbird:
(1) Over 15 GPM: XCZ-150-PRB-COM series (15-40 gpm).  Does not include 

ball valve. Automatic valve will operate in some dirty water conditions.
(2) Over 0.3 GPM and below 20 GPM:  XCZ-100-B COM series (0.3-20 gpm).

d) Toro:
(1) Over 8 GPM: DZK-700-1-MF.
(2) Under 8 GPM:  DZK-700-1-LF.

b. Distribution Tubing (from lateral lines to emitter):
1) Category Four Approved Products.  See Section 01 6200 for definitions of Categories:

a) GPH:  GPST IH Series, pre-assembled flexible riser w/fittings (size as required).
b) Salco:  IH Series, pre-assembled flexible riser with fittings (size as required).
c) Rainbird:  SPX swing pipe with barbed fittings.
d) Hunter:  SJ Series with barbed fittings.

c. Drip Emitters:
1) Category Four Approved Products.  See Section 01 6200 for definitions of Categories:

a) GPH:  GPST-CV Series (2, 4, 6, 8, 10 gph emitters).
b) Rainbird:  XBT Series and PCT Series (2, 5, 7, 10 gph emitters).
c) Salco:  PST-CV Series (2, 4 gph emitters).

d. Indicator Emitter:
1) Category Four Approved Products.  See Section 01 6200 for definitions of Categories:

a) Tree drip indicator:
(1) Rainbird:  XB-10PC with barbed fittings, DBC-025 diffuser cap, TS-025 

stake, and XQ 1/4 inch (6.4 mm) tubing.
e. Distribution Tubing (from lateral lines to in-line emitter tubing).

1) Category Four Approved Products.  See Section 01 6200 for definitions of Categories:
a) Flexible polyethylene pipe.

f. In-Line Emitter Tubing:
1) Category Four Approved Products.  See Section 01 6200 for definitions of Categories:

a) Hunter:  PLD Series air/vacuum relief valves, barb shut-off valves, and 17 mm 
barbed fittings.

b) Rainbird:  XFCV or XFS drip line, 1/2 inch (12.7 mm) air relief valves, flush valves, 
and XF series insert fittings.

c) Netafim:  Techline CV tubing, flush valves, and fittings.
g. Valve Boxes and Extensions:

1) Lid Colors:
a) Green:  Lawn areas (potable and secondary water).
b) Tan:  Bare soil and rock areas (potable and secondary water).
c) Purple:  Reclaimed water.

2) Type Two Acceptable Products:
a) Carson Industries.

(1) 15 inch (380 mm) Model 1320-15 Super Jumbo.
(2) 12 Inch (300 mm) Model 1220-12 Jumbo.
(3) 12 Inch (300 mm) Model 1419-12.
(4) 10 Inch (255 mm) Model 0910.

b) Equal as approved by Architect before use.  See Section 01 6200.
h. Valve ID Tags:

1) Type Two Acceptable Products:
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a) Christy’s:  Stamped ID tag:  2.25”x2.7” yellow plastic tag with alpha-numeric 
labeling matching zone.  Contact Christy’s for local supplier.

b) Equal as approved by Architect before use.  See Section 01 6200.
i. Valve Box Supports:

1) Standard size fired clay paving bricks without holes.
2) Standard size 6 inch x 8 inch x 16 inch (150 mm x 200 mm x 400 mm) CMU Block.

14. Solvent Cement:
a. Category Four Approved Products.  See Section 01 6200 for definitions of Categories:

1) Primer:
a) Meet ASTM F656 standard and applicable sections of latest edition of 'Uniform 

Plumbing Code'.
b) Meet NSF/ANSI standard for use on potable water applications.
c) Low VOC emissions and compliant with LEED.
d) Product:  Weld-On P-70 primer by IPS.

2) PVC Solvent Cement:
a) Heavy bodied, medium setting, high strength:

(1) Meet ASTM D2564 standard and applicable sections of latest edition of 
'Uniform Plumbing Code'.

(2) Meet NSF/ANSI standard for use on potable water applications.
(3) Meet CSA standards for use in pressure and non-pressure potable water 

applications.
(4) Low VOC emissions and compliant with LEED.
(5) Product:  Weld-On 711 Low VOC PVC Cement by IPS.

b) Flexible, medium bodied, fast setting, high strength (flexible pipe only):
(1) Meet ASTM D2564 standard and applicable sections of latest edition of 

'Uniform Plumbing Code'.
(2) Meet NSF/ANSI standard for use on potable water applications.
(3) Low VOC emissions and compliant with LEED.
(4) Product:  Weld-On 795 Low VOC Flex PVC Cement by IPS.

15. Other Components:
a. Recommended by Manufacturer and subject to Architect's review and acceptance before 

installation.
b. Provide components necessary to complete system and make operational.

PART 3 - EXECUTION

3.1 INSTALLERS

A. Acceptable Installers:
1. Meet Quality Assurance Installer Qualifications as specified in Part 1 of this specification.

3.2 EXAMINATION

A. Verification Of Conditions:
1. Perform source pressure test at stub-out on main water line provided for irrigation system, or at 

near-by fire hydrant.
2. Notify Architect if pressures over 70 psi (480 kPA) or under 55 psi (379 kPA) are found to 

determine if some re-design of system is necessary before beginning work on system.

3.3 PREPARATION

A. Protection:
1. Protection Of In-Place Conditions:

a. Repair or replace work damaged during course of Work at no additional cost to Owner.  If 
damaged work is new, installer of original work shall perform repair or replacement.
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b. Do not cut existing tree roots measuring over 2 inches (50 mm) in diameter in order to install 
irrigation lines.

B. Surface Preparation:
1. Layout of Irrigation Heads:

a. Location of heads and piping shown on Contract Drawings is approximate.  Actual 
placement may vary slightly as is required to achieve full, even coverage without spraying 
onto buildings, sidewalks, fences, etc.

b. During layout, consult with Architect to verify proper placement and make recommendations, 
where revisions are advisable.

c. Minor adjustments in system layout will be permitted to avoid existing fixed obstructions.
d. Make certain changes from Contract Documents are shown on Record Drawings.

3.4 INSTALLATION

A. Trenching And Backfilling:
1. Pulling of pipe is not permitted.
2. Excavate trenches to specified depth.  Remove rocks larger than 1-1/2 inch (38 mm) in any 

direction from bottom of trench.  Separate out rocks larger than 1-1/2 inch (38 mm) in any 
direction uncovered in trenching operation from excavated material and remove from areas to 
receive landscaping.

3. Cover pipe both top and sides with 2 inches (50 mm) of rock-free soil or sand as specified under 
PART 2 PRODUCTS.  Remainder of backfill to topsoil depth as specified in Section 32 9122 
using native material as specified under PART 2 PRODUCTS and topsoil as specified in Section 
32 9120, Section 32 9121 and Section 32 9122.

4. Do not cover pressure main, irrigation pipe, or fittings until Architect has inspected and approved 
system.

B. Sleeving:
1. Sleeve water lines and control wires under walks and paving.  Extend sleeves 6 inches (150 mm) 

minimum beyond walk or pavement edge.  Cover sleeve ends until pipes and wires are installed 
to keep sleeve clean and free of dirt and debris.

2. Position sleeves with respect to buildings and other obstructions so pipe can be easily removed.

C. Grades And Draining:
1. In localities where winterization is required, grade piping so system can be completely drained or 

blown out with compressed air.  If system is not designed to be blown out with compressed air:
a. Slope pipe to drain to control valve box where possible.
b. Where this is not possible, slope pipe to minimum number of low points.  At these low points, 

install:
1) 3/4 inch (19 mm) brass ball valve for manual drain.  Do not use automatic drain valves.
2) Install 2 inch (50 mm) Class 200 PVC pipe over top of drain and cut at finish grade.
3) Provide rubber valve cap marker.
4) Provide one cu ft (0.03 cu m) pea gravel sump at outlet of each drain.

c. Slope pipes under parking areas or driveways to drain outside these areas.
d. Provide and install quick-coupling valve or valves in location for easy blowout of entire 

system.  Install quick coupler valves with 2 lineal feet (0.60 m) minimum of galvanized pipe 
between valve and main line.

D. Installation of Pipe:
1. Install pipe in manner to provide for expansion and contraction as recommended by 

Manufacturer.
2. Unless otherwise indicated on Contract Drawings, install main lines with minimum cover of 18 

inches (450 mm) based on finished grade.  Install lateral lines, including those connecting drip 
tubing, with minimum of 12 inches (300 mm) of cover based on finish grade.

3. Install pipe and wires under driveways or parking areas in specified sleeves 18 inches (450 mm) 
below finish grade or as shown on Contract Drawings.

4. Locate pipe so no sprinkler head will be closer than 12 inches (300 mm) from building foundation.
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5. Cut plastic pipe square.  Remove burrs at cut ends before installation so unobstructed flow will 
result.

6. Make solvent weld joints as follows:
a. Do not make solvent weld joints if ambient temperature is below 35 deg F (2 deg C).
b. Clean mating pipe and fitting with clean, dry cloth and apply one (1) coat of primer to each 

surface.
c. Apply uniform coat of solvent cement to outside of pipe.
d. Apply solvent cement to fitting in similar manner.
e. Insert pipe completely into fitting.
f. Give pipe or fitting quarter turn to insure even distribution of solvent and make sure pipe is 

inserted to full depth of fitting socket.
g. Allow joints to set at least twenty four (24) hours before applying pressure to PVC pipe.

7. Tape threaded connections with teflon tape.
8. Isolation Valves:

a. Install as detailed and per Manufacturers recommendations.
9. If pipe is larger than 3 inches (75 mm), install joint restraints wherever change of direction occurs 

on PVC main lines.

E. Control Valves And Control Valve Wiring:
1. Install valves in plastic boxes with reinforced heavy duty plastic covers.  Locate valve boxes 

within 12 inches (300 mm) to 24 inches (600 mm) of sidewalks and shrub bed edges with tops at 
finish grade.  Do not install more than two (2) valves in single box.

2. Place 3 inches (75 mm) minimum of pea gravel below bricks supporting valve boxes to drain box.  
Set valve boxes over valve so all parts of valve can be reached for service.  Set cover of valve 
box even with finish grade.  Valve box cavity shall be reasonably free from dirt and debris.

3. Wiring:
a. For traditional wiring, tape control wire to side of main line every 10 feet (3.050 m).  Where 

control wire leaves main or lateral line, enclose it in gray conduit.
b. Use waterproof wire connectors consisting of properly-sized wire nut and grease cap at 

splices and locate all splices within valve boxes.
c. Use white or gray color for common wire and other colors for all other wire.  Each common 

wire may serve only one (1) controller.
d. Run one (1) spare control wire from panel continuously from valve to valve throughout 

system similar to common wire for use as replacement if wire fails:
1) Run spare wire to each branch of system.
2) Spare wire shall be different color than other wires.  Use of green wire is not 

acceptable.
3) Mark spare control wire visibly within valve box as an ‘Un-Connected Wire’.  Extend 

spare control wires 24 inches (600 mm) and leave coiled in each valve box.  Mark 
spare wire visibly within controller as ‘Un-Connected Wire’.

F. Sprinkler Heads And Rotor Pop-ups:
1. Set sprinkler heads and quick-coupling valves perpendicular to finish grade.
2. Do not install sprinklers using side inlets.  Install using base inlets only.
3. Heads immediately adjacent to mow strips, walks, or curbs shall be one inch (25 mm) below top 

of mow strip, walk, or curb and have one inch (25 mm) to 3 inch (75 mm) clearance between 
head and mow strip, walk, or curb.

4. Set sprinkler heads at consistent distance from walks, curbs, and other paved areas and to grade 
by using specified components or other method demonstrated in Pre-Construction Conference.

G. Drip Assembly:
1. Install pipe providing for expansion and contraction as recommended by Manufacturer.
2. Cut tubing square and remove burrs at cut ends.
3. Distribution tubing shall be between 14 inches (350 mm) minimum and 48 inches (1 200 mm) 

maximum long.  Layout PVC lateral lines as necessary to keep distribution tubing lengths within 
specified tolerances.

4. Locate drip emitter on uphill side of plant within rootball zone.
5. Layout in-line tubing for trees as indicated on Contract Drawings.  Layout in-line tubing for shrubs 

and groundcovers so plants receive water within rootball zones.
6. Locate in-line tubing on top of soil but under bark mulch and weed barrier fabric.
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7. Staple in-line tubing to ground at 6 foot (1 800 mm) maximum intervals and within 12 inches (300 
mm) of ends and intersections.

8. Assembly Using Solvent Weld Joints:
a. Do not make solvent weld joint if ambient temperature is below 35 deg F (2 deg C).
b. Clean mating pipe and fitting with clean, dry cloth.
c. Apply uniform coat of PVC solvent cement to outside of pipe and inside socket of fitting.
d. Insert pipe completely into fitting.
e. Give pipe or fitting quarter turn to insure even distribution of solvent and make sure pipe is 

inserted to full depth of fitting socket.
f. Allow joints to set twenty four (24) hours minimum before applying pressure to pipe.

9. Assembly Using ‘Funny Pipe’ Type Joints:
a. Connect distribution tubing to lateral line using barbed ell fitting.
b. Connect fitting to distribution tubing using straight barbed fitting with 1/2 inch (13 mm) 

threaded end.

H. Before installation of sprinkler heads and drip emitters, open control valves and use full head of water 
to flush out system.

I. Arrange valve stations to operate in an easy-to-view progressive sequence around building.  Tag 
valves with waterproof labels showing final sequence station assignments.

3.5 FIELD QUALITY CONTROL

A. Field Tests and Inspections:
1. Irrigation System:

a. System Pressure Test:
1) In presence of Landscape Architect, pressure test main line with all valves installed.
2) Test pressure at 100 psi (690 kPA) minimum for two (2) hours minimum.
3) Verify there are no leaks.
4) Receive Landscape Architect approval to proceed prior to backfilling.

b. Test report:
1) Following pressure test, create pressure test report. Document pressure test results 

through providing photos, listing processes used, issues encountered, and measures 
taken to correct problems.

B. Non-Conforming Work:  Non-conforming work as covered in General Conditions applies, but is not 
limited to following:
1. Underground Sprinkler System:

a. Correct any work found defective or not complying with Contract Document requirements at 
no additional cost to Owner.

3.6 ADJUSTING

A. Sprinkler Heads:
1. Adjust sprinkler heads to proper grade when turf is sufficiently established to allow walking on it 

without appreciable harm.  Such lowering and raising of sprinkler heads shall be part of original 
contract with no additional cost to Owner.

2. Adjust sprinkler heads for proper distribution and trim so spray does not fall on building.

B. Watering Time:
1. Adjust watering time of valves to provide proper amounts of water to plants.

END  OF  SECTION
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B L A N K   PA G E
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SECTION  32 9001

COMMON  PLANTING  REQUIREMENTS 

PART 1 - GENERAL

1.1 SUMMARY

A. Includes But Not Limited To:
1. Common procedures and requirements for landscaping work.
2. Provide maintenance for new landscaping as described in Contract Documents.

B. Related Requirements:
1. Pre-Installation conferences held jointly with Section 32 9001 as described in Administrative 

Requirements on Part 1 of this specification section:
2. Section 01 4301:  'Quality Assurance – Qualifications'.
3. Section 31 0501:  ‘Common Earthwork Requirements’:
4. Section 31 1100:  ‘Clearing and Grubbing’.
5. Section 31 1413:  ‘Topsoil Stripping And Stockpiling’.
6. Section 31 2213:  ‘Rough Grading’.
7. Section 31 2216:  'Fine Grading'.
8. Section 31 2316:  ‘Excavation’.
9. Section 31 2323:  ‘Fill’.
10. Section 32 8423:  'Underground Sprinklers'.
11. Section 32 9120:  ‘Topsoil And Placement’.
12. Section 32 9122:  ‘Topsoil Grading’.
13. Section 32 9223:  'Sodding'.

1.2 REFERENCES

A. Definitions:
1. Plant Establishment Period:  Time required for plants to successfully develop root systems into 

surrounding soil. Following this period, irrigation run times are typically modified. For purposes of 
this contract, the plant establishment period is assumed to be one (1) year from date of 
Substantial Completion.

1.3 ADMINISTRATIVE REQUIREMENTS

A. Pre-Installation Conference:
1. Participate in MANDATORY pre-installation conference as specified in Section 01 3100 and held 

jointly with following sections:
a. Section 32 8423:  'Underground Sprinklers'.
b. Section 32 9120:  ‘Topsoil And Placement’.
c. Section 32 9121:  ‘Topsoil Physical Preparation’ (section included based on Topsoil Testing 

Report).
d. Section 32 9122:  ‘Topsoil Grading’.
e. Section 32 9223:  'Sodding'.

2. In addition to agenda items specified in Section 01 3100, review the following:
a. Landscape Maintenance:

1) Establish responsibility for maintenance of new landscaping during all phases of 
construction period.

b. Review additional agenda items as specified in related sections listed above.
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1.4 SUBMITTALS

A. Informational Submittals:
1. Certificates:

a. Landscape Architect will provide certificate acknowledging 'Plant Establishment Period' 
commencement:
1) Certificate will include name and signature of Contractor, Contractor’s company, 

Contractor’s telephone number, and date.
2) Certificate will include name and signature of Owner’s Representative, Owner’s 

Representative’s Group name, Owner’s Representative Group telephone number, and 
date.

3) Certificate will acknowledge date when Establishment Period begins and that it extends 
one (1) year from that time.

2. Special Procedure Submittals:
a. Installer to provide two (2) copies of following recommendations to be included in Closeout 

Submittals:
1) Landscape maintenance recommendations.
2) Individual landscape maintenance recommendations.
3) Plant establishment maintenance recommendations.
4) Post-plant establishment maintenance recommendations.

3. Qualification Statement:
a. Landscape Subcontractor:

1) Provide Qualification documentation if requested by Landscape Architect or Owner.
b. Installer:

1) Provide Qualification documentation if requested by Landscape Architect or Owner.

B. Closeout Submittals:
1. Include following in Operations And Maintenance Manual specified in Section 01 7800 (combine 

with sections of 32 8000 and sections of 32 9000 if applicable):
a. Record Documentation:

1) Submit one (1) copy certificate for 'Plant Establishment Period' acknowledgement.
2) Submit one (1) copy of recommendations specified in Special Procedure Submittals.
3) Record Drawings:

a) As installation occurs, prepare accurate record drawings.  Submit one (1) full size 
copy prior to final inspection.  Drawing shall include:
(1) Detail and dimension changes made during construction.
(2) Take dimensions from permanent constructed surfaces or edges located at or 

above finish grade.

1.5 QUALITY ASSURANCE

A. Regulatory Agency Sustainability Approvals:
1. Post-Emergent Weed Control:

a. Products shall be recognized for intended use by AHJ.

B. Qualifications:
1. Landscape Subcontractor.  Requirements of Section 01 4301 applies, but not limited to following:

a. Company specializing in performing work of this section.
b. Minimum five (5) years experience in landscaping installations.
c. Minimum five (5) satisfactorily completed installations in past three (3) years of projects 

similar in size, scope, and complexity required for this project before bidding.
d. Upon request, submit documentation.

2. Installer:
a. Planting shall be performed under direction of foreman or supervisor with minimum three (3) 

years experience in landscape installations similar in size, scope, and complexity.
b. Foreman or supervisor required to attend pre-installation conference.
c. Use trained personnel familiar with required planting procedures and with Contract 

Documents.
d. Upon request, submit documentation.
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1.6 DELIVERY, STORAGE, AND HANDLING

A. Storage And Handling Requirements:
1. Deliver packaged materials in containers showing weight, analysis, and name of Manufacturer.
2. Deliver sod, plants, trees, and shrubs in healthy and vigorous condition.
3. Protect materials from deterioration during delivery.

B. Storage And Handling Requirements:
1. Store in location on site where they will not be endangered and where they can be adequately 

watered and kept in healthy and vigorous condition.
2. Protect materials from deterioration while stored at site.

PART 2 - PRODUCTS

2.1 POST-EMERGENT WEED CONTROL

A. Type Two Acceptable Products:
1. Enide by Upjohn.
2. Dymid by Elanco.
3. Treflan or Surflan by Dow Agrosciences.
4. Eptan by Syngenta.
5. Equal as approved by Architect before use.  See Section 01 6200.

PART 3 - EXECUTION

3.1 INSTALLERS

A. Acceptable Installers:
1. Meet Quality Assurance Installer Qualifications as specified in Part 1 of this specification.

3.2 EXAMINATION

A. Verification Of Conditions:
1. Inspect site and Contract Documents to become thoroughly acquainted with locations of 

irrigation, ground lighting, and utilities.

3.3 PREPARATION

A. Before proceeding with work, verify dimensions and quantities.  Report variations between Drawings 
and site to Architect before proceeding with landscape work.
1. Plant totals are for convenience of Contractor only and are not guaranteed.  Verify amounts 

shown on Drawings.
2. All planting indicated on Contract Documents is required unless indicated otherwise.

B. Protection:
1. Take care in performing landscaping work to avoid conditions that will create hazards.  Post signs 

or barriers as required.
2. Provide adequate means for protection from damage through excessive erosion, flooding, heavy 

rains, etc.  Repair or replace damaged areas.
3. Keep site well drained and landscape excavations dry.
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3.4 INSTALLATION

A. Interface With Other Work:
1. Do not plant trees and shrubs until major construction operations are completed.  Do not 

commence landscaping work until work of Section 31 2216 and Section 32 8423 has been 
completed and approved.

B. Coordinate installation of planting materials during normal planting seasons for each type of plant 
material required.

C. Hand excavate as required.

D. Maintain grade stakes until parties concerned mutually agree upon removal.

E. When conditions detrimental to plant growth are encountered, such as rubble fill or adverse drainage 
conditions, notify Architect before planting.

3.5 FIELD QUALITY CONTROL

A. Field Inspection:
1. Landscape Architect will inspect landscaping installation at Substantial Completion.

B. Non-Conforming Work.  Non-conforming work as covered in the General Conditions applies, but is not 
limited to the following:
1. Replace landscaping that is dead or appears dead as directed by Landscape Architect within ten 

(10) days of notification and before Substantial Completion at no additional cost to Owner.
2. Replace damaged plantings at no additional cost to Owner.
3. Repair damage to irrigation, ground lighting, utilities, asphalt paving, concrete paving, concrete 

sidewalks, concrete curb and gutters and other items adjacent to landscaping caused by work of 
this Section or replace at no additional cost to Owner.

3.6 CLEANING

A. Waste Management:
1. Immediately clean up soil or debris spilled onto pavement and dispose of deleterious materials.

3.7 CLOSEOUT ACTIVITIES

A. Instruction Of Owner:
1. Include following training:

a. Review Landscape Management Plan (LMP):
1) Review maintenance recommendations.

b. Review Maintenance as specified at the end of this specification.
2. Establishment Period Acknowledgement (coordinate with 32 8000 section):

a. Landscape Architect will acknowledge Establishment Period commencement.

3.8 PROTECTION

A. Protect planted areas against traffic or other use immediately after planting is completed by placing 
adequate warning signs and barricades.

B. Provide adequate protection of planted areas against trespassing, erosion, and damage of any kind.  
Remove this protection after Architect has accepted planted areas.
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3.9 MAINTENANCE

A. General:
1. Before beginning maintenance period, plants shall be in at least as sound, healthy, vigorous, and 

in approved condition as when delivered to site, unless accepted by Architect in writing at final 
landscape inspection.

2. Maintain landscaping from completion of landscape installation to thirty (30) days after 
Substantial Completion Meeting. Replace landscaping that is dead or appears unhealthy or non-
vigorous as directed by Architect before end of maintenance period.  Make replacements within 
ten (10) days of notification.  Lawn that does not live and has to be replaced shall be guaranteed 
and maintained an additional thirty (30) days from date of replacement.

B. Sodded Lawn:
1. Maintain sodded lawn areas until lawn complies with specified requirements and throughout 

maintenance period.
2. Water sodded areas in sufficient quantities and at required frequency to maintain sub-soil 

immediately under sod continuously moist 3 to 4 inches (75 to 100 mm) deep.
3. Cut grass first time when it reaches 3 inches (75 mm) high.  Continue to mow at least once each 

week throughout maintenance period.  Remove clippings.
4. Apply weed killer as necessary to maintain weed-free lawn.  Apply weed killer in accordance with 

manufacturer's instructions during calm weather when air temperature is between 50 and 80 deg 
F (10 and 27 deg C).

5. At end of thirty (30) day maintenance period, fertilize lawns as recommended in Section 32 9113.

END  OF  SECTION
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SECTION  32 9120

TOPSOIL  AND  PLACEMENT

PART 1 - GENERAL

1.1 SUMMARY

A. Includes But Not Limited To:
1. Perform topsoil evaluation and placement required prior to topsoil grading as described in 

Contract Documents.

B. Related Requirements:
1. Section 31 0501:  'Common Earthwork Requirements':
2. Section 31 1413:  'Topsoil Stripping And Stockpiling' for stripping and storing of existing topsoil.
3. Section 31 2216:  ‘Fine Grading’ for landscaping and planting areas.
4. Section 32 9001:  'Common Planting Requirements':

a. Pre-installation conference held jointly with other common planting related sections.
5. Section 32 9122:  ‘Topsoil Grading’ for preparation of topsoil and addition of amendments prior to 

landscaping.

1.2 REFERENCES

A. Reference Standards:
1. ASTM International:

a. ASTM D1557-12, ‘Standard Test Methods for Laboratory Compaction Characteristics of Soil 
Using Modified Effort (56,000 ft-lbf/ft3 (2,700 kN-m/m3))’.

1.3 ADMINISTRATIVE REQUIREMENTS

A. Pre-Installation Conference:
1. Participate in MANDATORY pre-installation conference as specified in Section 32 9001.
2. In addition to agenda items specified in Section 01 3100 and Section 32 9001, review following:

a. Review finish grade elevation and tolerance requirements.
b. Review surface preparation requirements including disking, tilling, ripping, or aerating.
c. Review Attachment 'Topsoil Testing Report' including:

1) Landscape Architect, Contractor, Testing, and Soil Testing Laboratory Instructions.
d. Review Field Quality Control testing requirements for 'Topsoil Testing Report' including:

1) Corrections required for topsoil not meeting requirements of this specification.
2) Approval requirement of ‘Topsoil Testing Report’ by Landscape Architect.
3) Submittals required as identified in Closeout Submittals.

PART 2 - PRODUCTS

2.1 MATERIALS

A. Topsoil:
1. Design Criteria:

a. Topsoil used in landscaped areas, whether imported, stockpiled, or in place, shall be weed 
free, fertile, loose, friable soil meeting following criteria:
1) Chemical Characteristics:

a) pH 5.5 to 8.0.
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b) Soluble Salts:  less than 3.0 mmhos/cm.
c) Sodium Absorption Ratio (SAR):  less than 6.0.
d) Organic Matter:  greater than one percent.

2) Physical Characteristics:
a) Gradation as defined by USDA triangle of physical characteristics as measured by 

hydrometer.
(1) Sand:  15 to 60 percent.
(2) Silt:  10 to 60 percent.
(3) Clay:  5 to 30 percent.

b) Clean and free from toxic minerals and chemicals, noxious weeds, rocks larger 
than or equal to 1-1/2 inch (38 mm) in any dimension, and other objectionable 
materials.

c) Soil (Coordinate screening as specified in Section 31 1413 'Topsoil Stripping And 
Stockpiling' to meet these characteristics):
(1) Soil shall not contain more than five (5) percent by volume of rocks 

measuring over 1/4 inch (6 mm) in largest size.
(2) Soil shall be topsoil in nature.
(3) Soil resembling road base or other like materials are not acceptable.

2. Project Topsoil Requirements:
a. It is anticipated that following percentages of material will be required to meet topsoil 

requirements of Project site:
1) Stockpiled Topsoil:  100 percent of landscape area:

PART 3 - EXECUTION

3.1 EXAMINATION

A. Verification Of Conditions:
1. Do not commence work of this Section until grading tolerances specified in Section 31 2216 are 

met.
2. Do not commence work of this Section until coordination with Section 32 9121 'Physical 

Preparation' and Section 32 9122 ‘Topsoil Grading’ and if required by these specifications prior to 
placement.

3. Receive approval from Landscape Architect of subgrade elevations prior to commencement of 
this Work.

3.2 PREPARATION

A. Protection Of In-Place Conditions:
1. Protect utilities and site elements from damage.

B. Surface Preparation:
1. Surfaces to receive Imported and Stockpiled Topsoil:

a. Disk, till, rip, or aerate with approved agricultural aerator to depth of 6 inches (150 mm).
b. Place specified and approved topsoil on prepared surface.

3.3 PERFORMANCE

A. General:
1. After Surface Preparation requirements are completed, limit use of heavy equipment to areas no 

closer than 6 feet (1.80 meter) from building or other permanent structures.  Use hand held tillers 
for preparation of subsoil in areas closer than 6 feet (1.80 m).

2. Do not expose or damage existing shrub or tree roots.

B. Topsoil Depth/Quantity:
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1. Total topsoil depth of 5 inches (125 mm) minimum in lawn and groundcover planting areas.
2. No topsoil as defined in this Section is required over tree and shrub planting areas or native 

grass, shrub, or tree areas as long as what is in place is not excessively rocky or otherwise 
unfavorable to healthy plant growth.

3. Provide no less than quantity required to achieve tolerance described in Section 32 9122 'Topsoil 
Grading' along with additional physical soil amendments required in Section 32 9121 'Topsoil 
Physical Preparation'.  Installer of this section responsible for providing sufficient topsoil material.

C. Stockpiled Topsoil:
1. Redistribute tested and approved existing topsoil stored on site as result of work of Section 31 

1413 'Topsoil Stripping And Stockpiling'.
a. Before placing topsoil, remove organic material, rocks and clods greater than 1-1/2 inch (38 

mm) in any dimension, and other objectionable materials.
b. Do not place topsoil whose moisture content makes it prone to compaction during placement 

process.
c. Do not place topsoil when subgrade is either wet or frozen enough to cause clodding.

D. In Place Topsoil:
1. At locations where topsoil can remain in place and has been tested and approved, perform the 

following:
a. Remove existing vegetation as required in preparation for new landscaping.
b. Remove vegetative layer, roots, organic material, rocks and clods greater than 1-1/2 inch (38 

mm) in any dimension, and other objectionable materials.

E. Grading:
1. Slope grade away from building for 12 feet (3.60 m) minimum from walls at slope of 1/2 inch in 12 

inches (13 mm in 300 mm) minimum unless otherwise noted.
a. High point of finish grade at building foundation shall be 6 inches (150 mm) minimum below 

finish floor level.
b. Direct surface drainage in manner indicated on Contract Documents by molding surface to 

facilitate natural run-off of water.
c. Fill low spots and pockets with topsoil and grade to drain properly.

3.4 FIELD QUALITY CONTROL

A. Testing And Inspections:
1. Topsoil Testing:

a. Test topsoil for project suitability using Owner supplied ‘Topsoil Testing Report,’ attachment 
to this specification:
1) Testing requirements:

a) If testing report shows topsoil does not meet topsoil Design Criteria and ‘Topsoil 
Testing Report: Soil Test Data’ requirements, topsoil is non-conforming.  
Corrections and re-testing are required until topsoil meets requirements.

b) Use new ‘Topsoil Testing Report’, each time topsoil is tested.
c) After topsoil testing is approved by Landscape Architect, submit two (2) copies of 

Final ‘Topsoil Testing Report as specified in Part 1 ‘Submittals’ of this specification.

B. Non-Conforming Work:
1. If topsoil does not meet topsoil Design Criteria and ‘Topsoil Testing Report: Soil Test Data’ 

requirements topsoil will be re-tested at no cost to Owner.
a. Correction procedures:

1) Topsoil not meeting specified physical characteristics of sand, silt, and clay shall be 
removed from site.

2) Topsoil not meeting specified organic or fertility specifications may be amended in place 
with materials recommended in Topsoil Testing Report.

3) If amendments are necessary, submit proposed amendments and application rates 
required to bring topsoil up to minimum specified requirements.
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4) Re-test topsoil and remove and amend as required until it meets minimum specified 
requirements.

b. Submit report to Landscape Architect for approval.
c. Receive approval from Landscape Architect prior to planting.

END  OF  SECTION
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SECTION  32 9122

TOPSOIL  GRADING

PART 1 - GENERAL

1.1 SUMMARY

A. Includes But Not Limited To:
1. Perform topsoil grading required to prepare site for installation of landscaping as described in 

Contract Documents.
2. Perform topsoil placement and finish grading work required to prepare site for installation of 

landscaping as described in Contract Documents.
3. Furnish and apply soil amendments as described in Contract Documents.

B. Related Requirements:
1. Section 31 0501:  ‘Common Earthwork Requirements’:
2. Section 31 1413:  ‘Topsoil Stripping And Stockpiling’ for stripping and storing of existing topsoil.
3. Section 31 2216:  ‘Fine Grading’ for landscaping and planting areas.
4. Section 32 9001:  'Common Planting Requirements':

a. Pre-installation conference held jointly with other common planting related sections.
5. Section 32 9120:  ‘Topsoil And Placement’ for topsoil evaluation and placement required for 

topsoil grading.
6. Section 32 9121:  ‘Topsoil Physical Preparation’ for physical preparation of topsoil (section 

included based on ‘Topsoil Testing Report’).

1.2 ADMINISTRATIVE REQUIREMENTS

A. Pre-Installation Conference:
1. Participate in MANDATORY pre-installation conference as specified in Section 32 9001.
2. In addition to agenda items specified in Section 01 3100, review the following:

a. Review compost requirements to be within acceptable range as per Attachment 'Compost 
Quality Guidelines For Landscaping' and 'Compost Verification Report' in this specification.

b. Review soil fertility amendments and fertilizer requirements as per Attachment 'Topsoil 
Testing Report' in Section 32 9120.

1.3 SUBMITTALS

A. Action Submittals:
1. Material Data:

a. Soil Amendments and Fertilizer:
1) Product literature and chemical / nutrient analysis of soil amendments and fertilizers.
2) Proposed application rates necessary to bring topsoil up to specified requirements.
3) Source location of products.
4) Submit to Landscape Architect for approval prior to installation.

2. Samples:
a. Soil Fertility Amendments and Fertilizer:

1) Soil conditioner sample for approval before delivery to site.
2) Product analysis.

B. Informational Submittals:
1. Testing And Evaluation Reports:

a. ‘Compost Verification Report’:
1) Provide signed copy certifying that compost meets requirements of this specification.
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2. Field Quality Control Submittals:
a. Soil Fertility Amendments and Fertilizer:

1) Delivery slips indicating amount of soil amendments, compost, conditioner, and fertilizer 
delivered to Project site.

C. Closeout Submittals:
1. Include following in Operations And Maintenance Manual specified in Section 01 7800:

a. Record Documentation:
1) Submit ‘Compost Verification Report’.
2) Submit delivery slips indicating amount of physical amendments delivered to Project 

site.

PART 2 - PRODUCTS

2.1 MATERIALS

A. Soil Amendments:
1. Incorporate following soil amendments into topsoil used for Project:

a. Acceptable Soil Amendments, Soil Conditioners, And Application Rates:
1) Provide Gro-Power Plus w/M (Micorrhizae) at all topsoil areas. 

PART 3 - EXECUTION

3.1 EXAMINATION

A. Verification Of Conditions:
1. Do not commence work of this Section until imported, stockpiled and in place topsoil are placed 

as specified in Section 32 9120 'Topsoil And Placement'.

3.2 PREPARATION

A. Protection Of In-Place Conditions:
1. Protect utilities and site elements from damage.

B. Surface Preparation:
1. Surfaces that meet specified topsoil elevations.

a. Seven (7) days maximum before beginning seeding and planting:
1) Loosen topsoil 6 inch (150 mm) deep, dampen thoroughly, and cultivate to properly 

break up clods and lumps.
2) Rake area to remove clods, rocks, weeds, roots, debris or other material 1-1/2 inches 

(38 mm) or more in any dimension.
3) Grade and shape landscape area to bring surface to true uniform planes free from 

irregularities and to provide drainage and proper slope to catch basins.
2. Addition of Soil Amendments:

1) The application rate of the Gro-Power Plus should be 150 lbs. per 1000 square feet of 
area '.  This should be tilled into the top 5 inches of the topsoil.

3.3 PERFORMANCE

A. General:
1. Limit use of heavy equipment to areas no closer than 6 feet (1.80 meter) from building or other 

permanent structures.  Use hand held tillers for preparation of subsoil in areas closer than 6 feet 
(1.80 m).
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2. Do not expose or damage existing shrub or tree roots.

B. Finish Grade Tolerances (As shown on General Planting Details in Contract Documents):
1. Finish topsoil grade of planting areas before planting and after addition of soil additives shall be 

specified distances below top of adjacent pavement of any kind:
a. Sodded Areas:  2 inches (50 mm) below.
b. Shrub Areas (not individual trees):  4 inches (100 mm) below.

C. Placed Topsoil:
1. At locations where topsoil has been placed as per Section 32 9120 'Topsoil And Placement', 

perform the following:
a. Remove existing vegetation as required in preparation for new landscaping.
b. Remove organic material, rocks and clods greater than 1-1/2 inch (38 mm) in any dimension, 

and other objectionable materials.

D. Grading:
1. Coordinate grading as described in Section 32 9120 'Topsoil And Placement'.

E. Immediately before planting lawn and with topsoil in semi-dry condition, roll areas that are to receive 
lawn in two directions at approximately right angles with water ballast roller weighing 100 to 300 lbs 
(45 to 135 kg), depending on soil type.

F. Rake or scarify and cut or fill irregularities that develop as required until area is true and uniform, free 
from lumps, depressions, and irregularities.

3.4 PROTECTION

A. After landscape areas have been prepared, take no heavy objects over them except lawn rollers.

END  OF  SECTION
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SECTION  32 9223

SODDING

PART 1 - GENERAL

1.1 SUMMARY

A. Includes But Not Limited To:
1. Furnish and install sodded lawn as described in Contract Documents.

B. Related Requirements:
1. Section 32 8423:  Irrigation system.
2. Section 32 9001:  Common Planting Requirements:

a. Pre-installation conference held jointly with other common planting related sections.
3. Section 32 9120:  ‘Topsoil And Placement’.
4. Section 32 9122:  ‘Topsoil Grading’.

1.2 REFERENCES

A. Definitions:
1. Crop Coefficients and Hydro-Zones:  Crop coefficients (Kc) are used with ETo to estimate specific 

plant evapotranspiration rates. The crop coefficient is a dimensionless number (between 0 and 
1.2) that is multiplied by the ETo value to arrive at a plant ET (ETc) estimate. Plants grouped by 
water needs, organized into one irrigation zone.

2. Eco-Region Irrigation Design:  A bio-regional approach to irrigation and planting design that is 
relevant to the geographic area for which the planting plan and irrigation system is designed. 
These geographic areas are defined by the Environmental Protection Agency and have been 
modified by the LDS church into 15 geographical areas throughout North America, and the 
Hawaiian Islands.

3. Hardiness Zone:  A hardiness zone is a more precisely geographically-defined zone within an 
Eco-Region in which a specific category of plant life is capable of growing, as defined by 
temperature hardiness, or ability to withstand the minimum temperatures of the zone. Hardiness 
Zones may be defined by one of two sources:
a. Sunset Western Garden Book Maps.
b. USDA Hardiness Zone Map.
Plant Hardiness zone sources shall be listed by the architect through the planting and irrigation 
design process.

4. Hydro-Zone:  Plants grouped by water needs (similar Crop Coefficients (Kc), organized into one 
irrigation zone.

5. Reference Evapotranspriation (ETo):  The total water lost from the soil (evaporation) and from the 
plant surface (transpiration) over some period.

1.3 ADMINISTRATIVE REQUIREMENTS

A. Pre-Installation Conference:
1. Participate in pre-installation conference as specified in Section 32 9001.

1.4 SUBMITTALS

A. Informational Submittals:
1. Certificates:

a. Written certification confirming sod seed mix and quality:
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1) Include all species used.
2) Include name and contact information of supplier.

B. Closeout Submittals:
1. Include following in Operations And Maintenance Manual specified in Section 01 7800:

a. Record Documentation:
1) Submit one (1) copy certificate for sod seed quality and mix.

b. Landscape Management Plan (LMP):
1) Landscape Section:

a) Submit one (1) copy certificate for sod seed quality and mix.

1.5 DELIVERY, STORAGE, AND HANDLING

A. Delivery And Acceptance Requirements:
1. Harvest, deliver, store, and handle sod in accordance with requirements of Turfgrass Producers 

International (TPI) (formally American Sod Producers Association) Specifications for Turfgrass 
Sod Materials and Transplanting / Installing.

2. Schedule deliveries to coincide with topsoil operations and laying.  Keep storage at job site to 
minimum without causing delays.
a. Deliver, unload, and store sod on pallets within 24 hours of being lifted.
b. Do not deliver small, irregular, or broken pieces of sod.

B. Storage And Handling Requirements:
1. Cut sod in pieces approximately 3/4 to one inch (19 to 25 mm) thick.  Roll or fold sod so it may be 

lifted and handled without breaking or tearing and without loss of soil.
2. During wet weather, allow sod to dry sufficiently to prevent tearing during lifting and handling.
3. During dry weather, protect sod from drying before installation.  Water as necessary to insure 

vitality and to prevent excess loss of soil in handling.  Sod that dries out before installation will be 
rejected.

PART 2 - PRODUCTS

2.1 MATERIALS

A. Description:
1. Superior sod grown from certified, high quality, seed of known origin or from plantings of certified 

grass seedlings or stolons:
a. Assure satisfactory genetic identity and purity.
b. Assure over-all high quality and freedom from noxious weeds or an excessive amount of 

other crop and weedy plants at time of harvest.
2. Sod shall be composed of three varieties minimum of Kentucky Bluegrass.

PART 3 - EXECUTION

3.1 INSTALLATION

A. Interface With Other Work:
1. Do not commence work of this Section until work of Sections 32 9122 and 32 9300 has been 

completed and approved.

B. Tolerances:
1. Final grade of soil after sodding of lawn areas is complete shall be one inch (25 mm below top of 

adjacent pavement of any kind.
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C. Laying of Sod:
1. Lay sod during growing season and within 48 hours of being lifted.
2. Lay sod while top 6 inches (150 mm) of soil is damp, but not muddy.  Sodding during freezing 

temperatures or over frozen soil is not acceptable.
3. Lay sod in rows perpendicular to slope with joints staggered.  Butt sections closely without 

overlapping or leaving gaps between sections.  Cut out irregular or thin sections with a sharp 
knife.

4. Lay sod flush with adjoining existing sodded surfaces.
5. Do not sod slopes steeper than 3:1.  Consult with Architect for alternate treatment.

D. After Laying of Sod Is Complete:
1. Roll horizontal surface areas in two directions perpendicular to each other.
2. Repair and re-roll areas with depressions, lumps, or other irregularities.  Heavy rolling to correct 

irregularities in grade will not be permitted.
3. Water sodded areas immediately after laying sod to obtain moisture penetration through sod into 

top 6 inches (150 mm) of topsoil.

3.2 FIELD QUALITY CONTROL

A. Field Inspection:
1. Sodded areas will be accepted at Project closeout if:

a. Sodded areas are properly established.
b. Sod is free of bare and dead spots and is without weeds.
c. No surface soil is visible when grass has been cut to height of 2 inches (50 mm).

2. Sodded areas have been mowed a minimum of twice.

END  OF  SECTION
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	2. Scope of the Work. Contractor will furnish all labor, materials, and equipment necessary to complete the Work in accordance with the Contract Documents. The Work is all labor, materials, equipment, construction, and services required by the Contract Documents.
	3. Contract Documents. Contract Documents consist of:
	a. This Agreement;
	b. Supplementary Conditions for Bid Proposal and Project Agreement (U.S.);
	c. The Specifications (Division 01 and Divisions 02 thru 32);
	d. Drawings entitled and dated Hobble Creek 1, 2, 3 - Chapel HVAC Upgrade;
	e. Addendum No. with date(s)                                                                   ; and
	f. All written Field Changes, written Construction Change Directives and written Change Orders when prepared and signed by Owner and Contractor.
	4. Compensation. Owner will pay Contractor for performance of Contractor’s obligations under the Contract Documents the sum of                                                                                                                       Dollars ($                           ). This is the Contractor’s Bid Proposal Amount.
	5. Payment.
	a. If the Contractor’s Bid Proposal Amount is over $100,000 or if otherwise requested by Owner, Contractor will submit to Owner a schedule of values which allocates the Contractor’s Bid Proposal Amount to various portions of the Work. This schedule, when accepted by Owner will be used as a basis for reviewing Contractor’s payment requests.
	b. Not more than once each month, Contractor will submit a payment request to Owner. Owner will pay Contractor for work completed within thirty (30) days after Owner receives:
	1) Contractor’s payment request for work to date;
	2) a certification by Contractor that Contractor has paid for all labor, materials, and equipment relating to the Work covered by prior payment requests and that Contractor will pay for all labor, materials, and equipment relating to the Work covered by the current payment request; and
	3) releases of all mechanics’ liens and claims of subcontractors, laborers, or material suppliers who supplied labor and/or materials for the Work covered by the payment request.
	4) updated Construction Schedule.
	c. Owner may modify or reject the payment request if, in Owner’s opinion, the Work for which payment is requested is not acceptable or is less complete than represented on the payment request.
	6. Extras and Change Orders. Owner may order changes in the Work by altering, adding to, or deducting from the Work. In the event of such a change, Contractor’s compensation and/or the time of completion will be adjusted to reflect the change. Contractor will not commence work on any change until either: (a) Contractor and Owner have agreed in writing to the amount of the adjustment resulting from the change; or (b) Owner has issued a written order for the change acknowledging that there is a dispute regarding the compensation adjustment relating to the change. If Contractor proceeds with a change in the Work without complying with the preceding sentence, Contractor agrees that it will not be entitled to any additional compensation for such change.
	7. Correction of Work.  Contractor will promptly correct, at its own expense,
	a. any portion of the Work which
	1) fails to conform to the requirements of the Contract Documents, or
	2) is rejected by the Owner as defective or because it is damaged or rendered unsuitable during installation or resulting from failure to exercise proper protection.
	b. any defects due to faulty materials, equipment, or workmanship which appear within a period of one year from the date of Substantial Completion or within such longer period of time as may be prescribed by law or the terms of any applicable special warranty required by the Contract Documents.
	8. Time of Completion. Contractor will complete the Work and have it ready for Owner’s inspection within
	90 (Ninety) calendar days from Notice to Proceed issued by Owner. Time is of the essence. If Contractor is delayed at any time in the progress of the Work by any act or neglect of Owner, or by changes in the Work, or by strikes, lockouts, unusual delay in transportation, unavoidable casualties, or acts of nature beyond Contractor’s control, then the time for completion will be extended by the time that completion of the Work is delayed. However, Contractor expressly waives any damages for any such delays other than those delays willfully caused by Owner.
	9. Permits, Surveys, and Taxes. Contractor will obtain and pay for all permits and licenses, and also pay any applicable taxes. Contractor will also obtain and pay for any surveys it needs to perform the Work. Contractor will conform to all ordinances and covenants governing the Project Site and/or Work.
	11. Payment of Subcontractors and Materialmen. Contractor will promptly pay for all labor, materials, and equipment used to perform the Work.
	12. Contractor’s Insurance. Prior to performing any work, Contractor will obtain and maintain during the term of this Agreement the following insurance:
	13. Independent Contractor Relationship. The parties expressly agree that Contractor is not an agent or employee of Owner but is an independent contractor solely responsible for all expenses relating to Contractor’s business.
	14. Comply with Intellectual Property Rights of Others.  Contractor represents and warrants that no Work (with its means, methods, goods, and services attendant thereto), provided to Owner will infringe or violate any right of any third party and that Owner may use and exploit such Work, means, methods, goods, and services without liability or obligation to any person or entity (specifically and without limitation, such Work, means, methods, goods, and services will not violate rights under any patent, copyright, trademark, or other intellectual property right or application for the same).
	15. Confidentiality / Property Rights.
	b. Notwithstanding the foregoing, Contractor may include a reference to Owner and the services and equipment provided under this Agreement in a professional résumé or other similar listing of Contractor’s references without seeking Owner’s written consent in each instance; provided, that such reference to Owner, the services and equipment is included with at least several other similar references and is given no more prominence than such other references.
	19. Indemnity and Hold Harmless.
	a. Contractor will indemnify and hold harmless Owner and Owner's representatives, employees, agents, architects, and consultants from and against any and all claims, damages, liability, demands, costs, judgments, awards, settlements, causes of action, losses and expenses (collectively “Claims” or “Claim”), including but not limited to attorney fees, consultant fees, expert fees, copy costs, and other costs and expenses, arising out of or resulting from performance of the Work, attributable to bodily injury, sickness, disease, or death, or to injury to or destruction of real or personal property, including loss of use resulting therefrom, except to the extent that such liability arises out of the negligence of Owner, its representatives, agents, and employees. This indemnity includes, without limitation, indemnification of Owner from all losses or injury to Owner’s property, except to the extent that such loss or injury arises out of the negligence of Owner, its representatives, agents, and employees. This indemnity applies, without limitation, to include Claims occurring both during performance of the Work and/or subsequent to completion of the Work.  In the event that any Claim is caused in part by a party indemnified hereunder, that party will bear the cost of such Claim to the extent it was the cause thereof. In the event that a claimant asserts a Claim for recovery against any party indemnified hereunder, the party indemnified hereunder may tender the defense of such Claim to Contractor. If Contractor rejects such tender of defense and it is later determined that the negligence of the party indemnified hereunder did not cause all of the Claim, Contractor will reimburse the party indemnified hereunder for all costs and expenses incurred by that party in defending against the Claim. Contractor will not be liable hereunder to indemnify any party for damages resulting from the sole negligence of that party.
	b. In addition to the foregoing, Contractor will be liable to defend Owner in any lawsuit filed by any Subcon�tractor relating to the Project.  Where liens have been filed against Owner's property, Contractor (and/or its bonding company which has issued bonds for the Project) will obtain lien releases and record them in the appropriate county and/or local jurisdiction and provide Owner with a title free and clear from any liens of Subcontractors.  In the event that Contractor and/or its bonding company are unable to obtain a lien release, Owner in its absolute discretion may require Contractor to provide a bond around the lien or a bond to discharge the lien, at Contractor's sole expense.
	c. In addition to the foregoing, Contractor will indemnify and hold Owner harmless from any claim of any other contractor resulting from the performance, nonperformance or delay in performance of the Work by Contractor.
	d. The indemnification obligation herein will not be limited by a limitation on the amount or type of damages, compensation or benefits payable by or for Contractor or a Subcontractor under worker's compensa�tion acts, disability benefit acts, or other employee benefit acts.
	20. Resolution of Disputes. In the event there is any dispute arising under the Contract Documents which cannot be resolved by agreement between the parties, either party may submit the dispute with all documentation upon which it relies to Director of Architecture, Engineering, and Construction, 50 East North Temple, Salt Lake City, Utah 84150, who will convene a dispute resolution conference within thirty (30) days.  The dispute resolution conference will constitute settlement negotiations and any settlement proposal made pursuant to the conference will not be admissible as evidence of liability.  In the event that the parties do not resolve their dispute pursuant to the dispute resolution conference, either party may commence legal action to resolve the dispute.  Any such action must be commenced within six (6) months from the first day of the dispute resolution conference or be time barred.  Submission of the dispute to the Director as outlined above is a condition precedent to the right to commence legal action to resolve any dispute.  In the event that either party commences legal action to adjudicate any dispute without first submitting the dispute to the Director, the other party will be entitled to obtain an order dismissing the litigation without prejudice and awarding such other party any costs and attorneys fees incurred by that party in obtaining the dismissal, including without limitation copy costs, and expert and consultant fees and expenses.
	21. Termination of Agreement by Contractor. In the event Owner materially breaches any term of the Contract Documents, Contractor will promptly give Written Notice of the breach to Owner.  If Owner fails to cure the breach within ten (10) days of the Written Notice, Contractor may terminate this Agreement by giving Written Notice to Owner and recover from Owner the percentage of the Contract Sum represented by the Work completed on the Project site as of the date of termination together with any out of pocket loss Contractor has sustained with respect to materials and equipment as a result of the termination prior to completion of the Work, less any offsets.  Contractor will not be entitled to unearned profits or any other compensation or damages as a result of the termination and hereby waives any claim therefor.  Contractor will provide to Owner all warranty, as built, inspection, and other close out documents as well as materials that Contractor has in its possession or control at the time of termination.  Without limitation, Contractor’s indemnities and obligations as well as all warranties relative to Work provided through the date of termination survive a termination hereunder.
	22. Termination of Agreement by Owner for Cause. Should Contractor make a general assignment for the benefit of its creditors, fail to apply enough properly skilled workmen or specified materials to properly prosecute the Work in accordance with Contractor’s schedule, or otherwise materially breach any provision of the Contract Documents, then Owner may, without any prejudice to any other right or remedy, give Contractor Written Notice thereof.  If Contractor fails to cure its default within ten (10) days, Owner may terminate this Agreement by giving Written Notice to Contractor, take possession of the premises and all materials, tools, and appliances thereon, and finish the Work by whatever method Owner deems expedient.  In such case, Contractor will not be entitled to receive any further payment until the Work is finished.  If the unpaid balance of the Contract Sum exceeds the expense of finishing the Work, including compensation for additional administrative, architectural, consultant, and legal services (including without limitation attorneys fees, expert fees, copy costs, and other expenses), such excess will be paid to Contractor, less any offsets and recoupment.  If such expense exceeds the unpaid balance, Contractor will pay the difference to Owner.  Contractor will provide to Owner all warranty, as built, inspection, and other close out documents as well as materials that Contractor has in its possession or control at the time of termination.  Without limitation, Contractor’s indemnities and obligations as well as all warranties relative to Work provided through the date of termination survive a termination hereunder.
	23. Termination of Agreement by Owner for Convenience. Notwithstanding any other provision contained in the Contract Documents, Owner may, without cause and in its absolute discretion, terminate this Agreement at any time.  In the event of such termination, Contractor will be entitled to recover from Owner the percentage of the Contract Sum equal to the percentage of the Work which Owner and/or its architect determines has been completed on the Project site as of the date of termination together with any out of pocket loss Contractor has sustained with respect to materials and equipment as a result of the termination prior to completion of the Work, less any offsets and recoupment.  Contractor will not be entitled to unearned profits or any other compensation as a result of the termination and hereby waives any claim therefor.  Contractor will provide to Owner all warranty, as built, inspection, and other close out documents as well as materials that Contractor has in its possession or control at the time of termination.  Owner may, in Owner’s sole discretion, take legal assignment of subcontracts and other contractual rights of Contractor.  Without limitation, Contractor’s indemnities and obligations as well as all warranties relative to Work provided through the date of termination survive a termination hereunder.
	24. Assignment of Contract. The parties hereto will not assign any rights or obligations under this Agreement without the prior written consent of the other party.
	25. Integration Clause. The Contract Documents reflect the full agreement of the parties with respect to the Project and the Work and supersede all prior discussions, agreements, and representations regarding the subject matter of the Contract Documents. The Contract Documents may be amended only in a written document signed by both parties hereto.
	26. Applicable Law. The parties acknowledge that the Contract Documents have substantial connections to the State of Utah.  The Contract Documents will be deemed to have been made, executed, and delivered in Salt Lake City, Utah.  To the maximum extent permitted by law, (i) the Contract Documents and all matters related to their creation and performance will be governed by and enforced in accordance with the laws of the State of Utah, excluding conflicts of law rules, and (ii) all disputes arising from or related to the Contract Documents will be decided only in a state or federal court located in Salt Lake City, Utah and not in any other court or state.  Toward that end, the parties hereby consent to the jurisdiction of the state and federal courts located in Salt Lake City, Utah and waive any other venue to which they might be entitled by virtue of domicile, habitual residence, place of business, or otherwise.
	27. Enforcement. In the event either party commences legal action to enforce or rescind any term of the Contract Documents, the prevailing party will be entitled to recover its attorneys fees and costs, including without limitation all copy costs and expert and consultant fees and expenses, incurred in that action and on all appeals, from the other party.
	28. Bid Proposal/Agreement. Contractor’s submission to Owner of this agreement signed by Contractor will constitute Contractor’s offer and bid proposal to perform the Work described in this agreement according to the terms thereof. Owner’s signing of this agreement and delivery to Contractor of a signed copy will constitute acceptance of Contractor’s offer and will convert this document to a binding agreement.

	04 Supplementary Conditions for Bid Proposal and Project Agreement US
	b. The entry number of a preliminary notice on the same project that includes the tax parcel identification number of each parcel included in the Project and/or Project site; or
	c. The entry number of the building permit issued for the Project.
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	B. Field Inspection:

	1.6 DELIVERY, STORAGE, AND HANDLING
	A. Delivery And Acceptance Requirements:
	B. Storage And Handling Requirements:


	PART 2 -  PRODUCTS
	2.1 MATERIALS
	A. Concrete Anchors:


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Verification Of Conditions:

	3.2 PREPARATION
	A. Surface Preparation:

	3.3 INSTALLATION
	A. Post-Installed Anchors:

	3.4 FIELD QUALITY CONTROL
	A. Field And Inspections:
	B. Non-Conforming Work:

	3.5 CLEANING
	A. Waste Management:

	3.6 PROTECTION
	A. General:



	OM-RI-03 2100.00
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Includes But Not Limited To:
	B. Related Requirements:

	1.2 REFERENCES
	A. Association Publications:
	B. Reference Standards:

	1.3 ADMINISTRATIVE REQUIREMENTS
	A. Pre-Installation Conferences:
	B. Scheduling:

	1.4 SUBMITTALS
	A. Action Submittals:
	B. Informational Submittals:
	C. Closeout Submittals:

	1.5 QUALITY ASSURANCE
	A. Regulatory Agency Sustainability Approvals:
	B. Qualifications:
	C. Testing And Inspection:

	1.6 DELIVERY, STORAGE, AND HANDLING
	A. Delivery And Acceptance Requirements:
	B. Storage And Handling Requirements:


	PART 2 -  PRODUCTS
	2.1 MATERIAL
	A. Reinforcement Bars:

	2.2 ACCESSORIES
	A. Bar Supports:

	2.3 FABRICATION
	A. Fabricate reinforcement bars according to the Concrete Reinforcing Steel Institute (CRSI) 'Manual of Standard Practice' and details on Contract Documents.


	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. General:
	B. Placing Reinforcement:
	C. Splices:
	D. Tolerances:



	OM-RI-03 2116.00
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Includes But Not Limited To:
	B. Related Requirements:

	1.2 REFERENCES
	A. Association Publications:
	B. Reference Standards:

	1.3 ADMINISTRATIVE REQUIREMENTS
	A. Pre-Installation Conferences:
	B. Scheduling:

	1.4 SUBMITTALS
	A. Action Submittals:
	B. Informational Submittals:
	C. Closeout Submittals:

	1.5 QUALITY ASSURANCE
	A. Regulatory Agency Sustainability Approvals:
	B. Qualifications:
	C. Testing And Inspection:

	1.6 DELIVERY, STORAGE, AND HANDLING
	A. Delivery And Acceptance Requirements:
	B. Storage And Handling Requirements:


	PART 2 -  PRODUCTS
	2.1 MATERIAL
	A. Epoxy Coated Reinforcement Steel Bars:

	2.2 FABRICATION
	A. Fabricate reinforcement bars according to the Concrete Reinforcing Steel Institute (CRSI) 'Manual of Standard Practice' and details on Contract Documents.


	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. General:
	B. Placing Reinforcement:
	C. Splices:
	D. Tolerances:



	OM-RI-03 3111.00
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Includes But Not Limited To:
	B. Products Installed But Not Furnished Under This Section:
	C. Related Requirements:

	1.2 REFERENCES
	A. Association Publications:
	B. Reference Standards:

	1.3 ADMINISTRATIVE REQUIREMENTS
	A. Pre-Installation Conference:
	B. Scheduling:

	1.4 SUBMITTALS
	A. Action Submittals:
	B. Informational Submittals:
	C. Closeout Submittals:

	1.5 QUALITY ASSURANCE
	A. Qualifications:  Requirements of Section 01 4301 applies, but is not limited to following:
	B. Testing And Inspection:

	1.6 DELIVERY, STORAGE, AND HANDLING
	A. Delivery And Acceptance Requirements:
	B. Storage And Handling Requirements:


	PART 2 -  PRODUCTS
	2.1 SYSTEM
	A. Manufacturers:
	B. Performance:
	C. Materials:

	2.2 ACCESSORIES
	A. Formwork:
	B. Bonding Agents:
	C. Expansion Joint Filler:
	D. Finishing Material (Exposed Vertical Faces of Foundation and Retaining Walls):


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Verification Of Conditions:

	3.2 PREPARATION
	A. Concrete Mixing:
	B. Surface Preparation:
	C. Removal:

	3.3 INSTALLATION
	A. Placing Concrete:
	B. Finishing:
	C. Curing:
	D. Tolerances:

	3.4 FIELD QUALITY CONTROL
	A. Field Tests And Inspections:
	B. Non-Conforming Work:  Non-conforming work as covered in the General Conditions applies, but is not limited to the following:

	3.5 CLEANING
	A. General:

	3.6 PROTECTION
	A. Concrete:
	B. Curing:



	OM-RI-03 3923.00
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Products Furnished But Not Installed Under This Section:
	B. Related Requirements:
	C. Definitions:
	D. Reference Standards:

	1.2 SUBMITTALS
	A. Action Submittals:
	B. Informational Submittals:

	1.3 QUALITY ASSURANCE
	A. Regulatory Agency Sustainability Approvals:

	1.4 DELIVERY, STORAGE, AND HANDLING
	A. Delivery And Acceptance Requirements:
	B. Storage And Handling Requirements:

	1.5 FIELD CONDITIONS
	A. Ambient Conditions:


	PART 2 -  PRODUCTS
	2.1 MATERIALS
	A. Membrane Concrete Curing:


	PART 3 -  EXECUTION:  Not Used

	OM-RI-03 6213.00
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Includes But Not Limited To:
	B. Related Requirements:

	1.2 REFERENCES
	A. Association Publications:
	B. Reference Standards:

	1.3 SUBMITTALS
	A. Action Submittals

	1.4 DELIVERY, STORAGE AND HANDLING
	A. Delivery And Acceptance Requirements:
	B. Storage And Handling Requirements:

	1.5 FIELD CONDITIONS
	A. Ambient Conditions:


	PART 2 -  PRODUCTS
	2.1 MATERIALS
	A. Design Criteria:
	B. Type Two Acceptable Products:


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Verification Of Conditions:

	3.2 PREPARATION
	A. Surface Preparation:

	3.3 APPLICATION
	A. General:
	B. Mixing:
	C. Placement:
	D. Curing:
	E. Keep grout surfaces wet after curing compound has dried for as long as recommended by Manufacture.

	3.4 FIELD QUALITY CONTROL
	A. Field Inspections:
	B. Non-Conforming Work:  Non-conforming work as covered in the General Conditions applies, but is not limited to the following:

	3.5 CLEANING
	A. Use clean water.
	B. Clean tools and equipment with water before material hardens.

	3.6 PROTECTION
	A. Follow Manufacturer’s recommendation for protection when applying material.
	B. Protect placed grout from freezing until minimum strength of 4000 psi (27.58 MPa) is reached.
	C. Protect placed grout from damage during construction.



	OM-RI-04 0000-tc
	OM-RI-04 0501.00
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Includes But Not Limited To:
	B. Related Requirements:

	1.2 REFERENCES
	A. Association Publications:
	B. Definitions:
	C. Reference Standards:

	1.3 ADMINISTRATIVE REQUIREMENTS
	A. Coordination:
	B. Pre-Installation Conference:
	C. Scheduling:

	1.4 SUBMITTALS
	A. Action Submittals:

	1.5 QUALITY ASSURANCE
	A. Testing And Inspection:
	B. Scheduling:
	C. Mockups:

	1.6 DELIVERY, HANDLING, AND STORAGE
	A. Delivery And Acceptance Requirements:
	B. Storage And Handling Requirements:

	1.7 FIELD CONDITIONS
	A. Ambient Conditions:


	PART 2 -  PRODUCTS
	2.1 MATERIALS
	A. Masonry Control Joints (if shown on Contract Drawings):
	B. Masonry Expansion Joints:



	OM-RI-04 0513.00
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Includes But Not Limited To:
	B. Related Requirements:

	1.2 REFERENCES
	A. Definitions:
	B. Reference Standards:

	1.3 ADMINISTRATIVE REQUIREMENTS
	A. Pre-Installation Conference:

	1.4 SUBMITTALS
	A. Informational Submittals:

	1.5 QUALITY ASSURANCE
	A. Testing And Inspection:

	1.6 DELIVERY, HANDLING, AND STORAGE
	A. Delivery And Acceptance Requirements:
	B. Storage And Handling Requirements:


	PART 2 -  PRODUCTS
	2.1 SYSTEM
	A. Design Criteria:
	B. Materials:
	C. Mixes:


	PART 3 -  EXECUTION
	3.1 FIELD QUALITY CONTROL
	A. Field Tests And Inspections:



	OM-RI-04 0516.00
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Includes But Not Limited To:
	B. Related Requirements:

	1.2 REFERENCES
	A. Definitions:
	B. Reference Standards:

	1.3 ADMINISTRATIVE REQUIREMENTS
	A. Pre-Installation Conference:

	1.4 SUBMITTALS
	A. Informational Submittals:

	1.5 DELIVERY, HANDLING, AND STORAGE
	A. Delivery And Acceptance Requirements:
	B. Storage And Handling Requirements:


	PART 2 -  PRODUCTS
	2.1 SYSTEM
	A. Design Criteria:
	B. Materials:


	PART 3 -  EXECUTION
	3.1 FIELD QUALITY CONTROL
	A. Field Tests And Inspections:



	OM-RI-04 0519.00-SUP
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Products Furnished But Not Installed Under This Section:
	B. Related Requirements:

	1.2 REFERENCES
	A. Reference Standards:

	1.3 ADMINISTRATIVE REQUIREMENTS
	A. Pre-Installation Conference:
	B. Scheduling:

	1.4 SUBMITTALS
	A. Action Submittals:
	B. Informational Submittals:
	C. Closeout Submittals:

	1.5 QUALITY ASSURANCE
	A. Qualifications:
	B. Testing and Inspection.

	1.6 DELIVERY, STORAGE, AND HANDLING
	A. Delivery And Acceptance Requirements:
	B. Storage And Handling Requirements:


	PART 2 -  PRODUCTS
	2.1 MATERIALS
	A. Manufactured Units:
	B. Embedded Anchor Bolts:
	C. Post Installed Anchors (Concrete Masonry Unit (CMS) and Hollow Brick Unit Masonry):


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Verification of Conditions:

	3.2 PREPARATION
	A. Surface Preparation:

	3.3 INSTALLATION
	A. Embedded Anchor Bolts:
	B. Post Installed Anchors (Concrete Masonry Unit (CMS) and Hollow Brick Unit Masonry):

	3.4 CLEANING
	A. Waste Management:

	3.5 PROTECTION
	A. General:



	OM-RI-04 0520.00
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Products Furnished But Not Installed Under This Section:
	B. Related Requirements:

	1.2 REFERENCES
	A. Reference Standards:
	B. Definitions:
	C. Reference Standards:

	1.3 SUBMITTALS
	A. Informational Submittals:

	1.4 DELIVERY, HANDLING, AND STORAGE
	A. Delivery And Acceptance Requirements:
	B. Storage And Handling Requirements:


	PART 2 -  PRODUCTS
	2.1 SYSTEMS
	A. Manufacturers:
	B. Materials:
	C. Fabrication:

	2.2 ACCESSORIES
	A. Rebar Positioners (Used with structural CMU construction):


	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Interface With Other Work:
	B. Reinforcement

	3.2 CLEANING
	A. Waste Management:



	OM-RI-04 0521.00
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Products Furnished But Not Installed Under This Section:
	B. Related Requirements:

	1.2 REFERENCES
	A. Reference Standards:

	1.3 SUBMITTALS
	A. Action Submittals:
	B. Informational Submittals:


	PART 2 -  PRODUCTS
	2.1 MANUFACTURED UNITS
	A. Manufacturers:
	B. Design Criteria:


	PART 3 -  EXECUTION:  Not Used

	OM-RI-04 0523.00
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Products Furnished But Not Installed Under This Section:
	B. Related Requirements:

	1.2 REFERENCES
	A. Definitions:
	B. Reference Standards:

	1.3 SUBMITTALS
	A. Action Submittals:
	B. Informational Submittals:

	1.4 DELIVERY, STORAGE, AND HANDLING
	A. Delivery And Acceptance Requirements:
	B. Storage And Handling Requirements:

	1.5 WARRANTY
	A. Manufacturer's Standard Warranty for products provided.


	PART 2 -  PRODUCTS
	2.1 ACCESSORIES
	A. Manufacturers:
	B. Materials:


	PART 3 -  EXECUTION:  Not Used

	OM-RI-04 2113.00
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Includes But Not Limited To:
	B. Products Installed But Not Furnished Under This Section:
	C. Related Requirements:

	1.2 REFERENCES
	A. Definitions:
	B. Reference Standards:

	1.3 ADMINISTRATIVE REQUIREMENTS
	A. Pre-Installation Conference:

	1.4 SUBMITTALS
	A. Action Submittals:
	B. Closeout Submittals:

	1.5 QUALITY ASSURANCE
	A. Qualifications:
	B. Testing And Inspection:
	C. Mockups:

	1.6 DELIVERY, HANDLING, AND STORAGE
	A. Delivery And Acceptance Requirements:
	B. Storage And Handling Requirements:

	1.7 FIELD CONDITIONS
	A. Ambient Conditions:


	PART 2 -  PRODUCTS
	2.1 SYSTEM
	A. Design Criteria:
	B. Materials:

	2.2 ACCESSORIES
	A. Cleaning Compounds:


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Verification Of Conditions:

	3.2 PREPARATION
	A. Coordinate placement of reinforcement, anchors and accessories, flashings and weep holes and other moisture control products specified in other sections.
	B. Clean:

	3.3 INSTALLATION
	A. Interface With Other Work:
	B. General:
	C. Mortar:
	D. Tolerances:
	E. Brick Masonry Units:
	F. Masonry Veneer Ties:
	G. Flashing:
	H. Weep Holes:
	I. Mortar Guard:

	3.4 FIELD QUALITY CONTROL
	A. Non-Conforming Work:

	3.5 CLEANING
	A. General:
	B. Waste Management:

	3.6 PROTECTION
	A. General:
	B. Cold Weather Requirements:
	C. Stain prevention:  Prevent grout, mortar, and soil from staining face of masonry to be left exposed.  Immediately remove mortar and soil that come in contact with such masonry.



	OM-RI-04 2724.00
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Includes But Not Limited To:
	B. Products Installed But Not Furnished Under This Section:
	C. Related Requirements:

	1.2 REFERENCES
	A. Definitions:
	B. Reference Standards:

	1.3 ADMINISTRATIVE REQUIREMENTS
	A. Pre-Installation Conference:

	1.4 SUBMITTALS
	A. Informational Submittals:
	B. Closeout Submittals:

	1.5 DELIVERY, HANDLING, AND STORAGE
	A. Delivery And Acceptance Requirements:
	B. Storage And Handling Requirements:

	1.6 FIELD CONDITIONS
	A. Ambient Conditions:


	PART 2 -  PRODUCTS
	2.1 SYSTEM
	A. Materials:

	2.2 ACCESSORIES
	A. Cleaning Compounds:


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Verification Of Conditions:

	3.2 PREPARATION
	A. Coordinate placement of reinforcement, anchors and accessories, flashings and weep holes and other moisture control products specified in other sections.
	B. Prior to placing masonry:
	C. Wetting Masonry Units:
	D. Reinforcement:

	3.3 INSTALLATION
	A. General:
	B. Tolerances:
	C. Flashing:
	D. Mortar:
	E. Mortar Guard:
	F. Grouting:
	G. Laying:
	H. Reinforcing:

	3.4 FIELD QUALITY CONTROL
	A. Field Tests And Inspections:
	B. Non-Conforming Work:

	3.5 CLEANING
	A. General:
	B. Waste Management:

	3.1 PROTECTION
	A. General:
	B. Cold Weather Requirements:
	C. Stain prevention:  Prevent grout, mortar, and soil from staining face of masonry to be left exposed.  Immediately remove mortar and soil that come in contact with such masonry.



	OM-RI-05 0000-tc
	OM-RI-05 0503.00
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Includes But Not Limited To:
	B. Related Requirements:

	1.2 REFERENCES
	A. Reference Standards:

	1.3 ADMINISTRATIVE REQUIREMENTS
	A. Pre-Installation Conference:

	1.4 SUBMITTALS
	A. Action Submittals:


	PART 2 -  PRODUCTS
	2.1 FINISHES
	A. Factory And Shop-Applied Primer:
	B. Repairs To Primed Surface:
	C. Unless otherwise specified, use primer which matches characteristics of original primer and is compatible with and of equal or better quality than finish paint system to be applied by Sections under 09 9000 heading.
	D. Material For Repairs Of Galvanized Surfaces:


	PART 3 -  EXECUTION
	3.1 PREPARATION
	A. Surface Preparation:

	3.2 REPAIR / RESTORATION
	A. Repairs To Primed, Ungalvanized Surfaces:
	B. Repairs To Galvanized Surfaces:



	OM-RI-05 0523.00
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Includes But Not Limited To:
	B. Related Requirements:

	1.2 REFERENCES
	A. Reference Standards:

	1.3 QUALITY ASSURANCE
	A. Qualifications:  Requirements of Section 01 4301 applies, but not limited to the following:
	B. Certifications:


	PART 2 -  PRODUCTS
	2.1 MANUFACTURED UNITS
	A. Materials:

	2.2 ACCESSORIES
	A. Arc-Welding Electrodes:  Type E70XX AWS Iron and Steel Arc-welding electrodes and meeting current AISC Specifications.

	2.3 PERFORMANCE
	A. Welding shall meet requirements of ANSI / AWS D1.1 and D1.3.
	B. Minimum weld sizes, unless detailed otherwise.



	OM-RI-05 1223.00
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Products Furnished But Not Installed Under This Section:
	B. Related Requirements:

	1.2 REFERENCES
	A. Reference Standards:


	PART 2 -  PRODUCTS
	2.1 COMPONENTS
	A. Materials:
	B. Fabrication:
	C. Finishes:


	PART 3 -  EXECUTION:  Not Used

	OM-RI-05 5214.00
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Includes But Not Limited To:
	B. Products Furnished But Not Installed Under This Section:
	C. Related Requirements:

	1.2 REFERENCES
	A. Definitions:
	B. Reference Standards:

	1.3 SUBMITTALS
	A. Action Submittals:

	1.4 DELIVERY, STORAGE, AND HANDLING
	A. Storage And Handling Requirements:


	PART 2 -  PRODUCTS
	2.1 ASSEMBLIES
	A. Materials:
	B. Fabrication:
	C. Finishes:

	2.2 ACCESSORIES
	A. Rail Setting Grout:


	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Coring of concrete for installation of balusters is acceptable.
	B. Touch up field welds to match pre-finished material.



	OM-RI-05 5215.00
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Includes But Not Limited To:
	B. Products Furnished But Not Installed Under This Section:
	C. Related Requirements:

	1.2 REFERENCES
	A. Definitions:
	B. Reference Standards:

	1.3 SUBMITTALS
	A. Action Submittals:


	PART 2 -  PRODUCTS
	2.1 ASSEMBLIES
	A. Materials:
	B. Fabrication:

	2.2 ACCESSORIES
	A. Rail Setting Grout:


	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Touch up field welds to match finished material.



	OM-RI-06 0000-tc
	OM-RI-06 2024.00
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Includes But Not Limited To:
	B. Products Installed But Not Furnished Under This Section:
	C. Related Requirements:

	1.2 ADMINISTRATIVE REQUIREMENTS
	A. Pre-Installation Conference.

	1.3 SUBMITTALS
	A. Informational Submittals:

	1.4 QUALITY ASSURANCE
	A. Regulatory Agency Sustainability Approvals:

	1.5 DELIVERY, STORAGE, AND HANDLING
	A. Delivery And Acceptance Requirements:
	B. Storage And Handling Requirements:


	PART 2 -  PRODUCTS:  Not Used
	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Hollow Metal Frames:
	B. Doors:
	C. Hardware:

	3.2 FIELD QUALITY CONTROL
	A. Field Tests:
	B. Non-Conforming Work:  Non-conforming work as covered in the General Conditions applies, but is not limited to the following:

	3.3 CLOSEOUT ACTIVITIES
	A. Instruction of Owner:



	OM-RI-07 0000-tc
	OM-RI-07 1352.00-SUP
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Includes But Not Limited To:

	1.2 REFERENCES
	A. Reference Standards:

	1.3 SUBMITTALS
	A. Action Submittals:
	B. Informational Submittals:
	C. Closeout Submittals:

	1.4 QUALITY ASSURANCE
	A. Qualifications:

	1.5 WARRANTY
	A. Manufacturer Warranty:


	PART 2 -  PRODUCTS
	2.1 SYSTEMS
	A. Manufacturers:
	B. Materials:

	2.2 ACCESSORIES
	A. Protection Board:  1/8 inch (3 mm) backer board:
	B. Protection Board Adhesive:
	C. Pre-Fabricated Composite Drainage Board:


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Verification Of Conditions:

	3.2 APPLICATION
	A. Install system variants as follows:
	B. Apply primer with lambswool roller at the rate of 250 to 350 sq ft per gal (5 to 7 m2 per liter):
	C. Apply membrane vertically in 8 foot (2 450 mm) maximum strips with vertical and horizontal joints lapping 2-1/2 inches (64 mm) minimum.
	D. Type 1:

	3.3 FIELD QUALITY CONTROL
	A. Manufacturer Services:



	OM-RI-07 1900.00-SUP
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Includes But Not Limited To:
	B. Related Requirements:

	1.2 ADMINISTRATIVE REQUIREMENTS
	A. Pre-Installation Conference:  Schedule pre-installation conference for same time as application of test application.

	1.3 SUBMITTALS
	A. Action Submittals:
	B. Informational Submittals:

	1.4 QUALITY ASSURANCE
	A. Regulatory Agency Sustainability Approvals:
	B. Qualifications:
	C. Preconstruction Testing:

	1.5 FIELD CONDITIONS
	A. Ambient Conditions:


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Type One Acceptable Products:


	PART 3 -  EXECUTION
	3.1 PREPARATION
	A. Do not apply water repellent until after installation of sealants in areas to receive water repellants and adjoining areas.
	B. Clean substrate of substances that will interfere with penetration and adhesion of water repellent.
	C. Protect adjoining work from spillage or blow-over as recommended by Manufacturer.

	3.2 APPLICATION
	A. Apply two heavy saturation spray coats beginning at bottom of walls and following Manufacturer's written application instructions.

	3.3 CLEANING
	A. Immediately clean adjoining surfaces of spillage and overspray as recommended by Manufacturer.



	OM-RI-07 2113.00
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Includes But Not Limited To:
	B. Related Requirements:

	1.2 REFERENCES
	A. Definitions:
	B. Reference Standards:

	1.3 QUALITY ASSURANCE
	A. Regulatory Agency Sustainability Approvals:

	1.4 DELIVERY, STORAGE, AND HANDLING
	A. Delivery And Acceptance Requirements:
	B. Storage And Handling Requirements:

	1.5 WARRANTY
	A. Manufacturer Warranty:


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERES
	A. Manufacturer Contact List:

	2.2 MATERIALS
	A. Board Insulation:


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Verification Of Conditions:

	3.2 INSTALLATION
	A. General:  Install insulation in compliance with International Code Council (IBC) or other applicable building codes and in accordance with Manufacturer’s current recommendations.

	3.3 FIELD QUALITY CONTROL
	A. Field Tests And Inspections:
	B. Non-Conforming Work:  Non-conforming work as covered in the General Conditions applies, but is not limited to the following:

	3.4 CLEANING
	A. Waste Management:



	OM-RI-07 9213.00
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Includes But Not Limited To:
	B. Related Requirements:

	1.2 REFERENCES
	A. Definitions:
	B. Reference Standards:

	1.3 ADMINISTRATIVE REQUIREMENTS
	A. Scheduling:

	1.4 SUBMITTALS
	A. Action Submittals:
	B. Informational Submittals:

	1.5 QUALITY ASSURANCE
	A. Qualifications:
	B. Preconstruction Testing:

	1.6 DELIVERY, STORAGE, AND HANDLING
	A. Delivery and Acceptance Requirements:
	B. Storage and Handling Requirements:

	1.7 FIELD CONDITIONS
	A. Ambient Conditions:

	1.8 WARRANTY
	A. Manufacturer Warranty:


	PART 2 -  PRODUCTS
	2.1 SYSTEMS
	A. Manufacturers:
	B. Materials:

	2.2 ACCESSORIES
	A. Bond Breaker Tape:
	B. Joint Backing:
	C. Joint Cleaner:
	D. Masking Tape:


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Verification Of Conditions:

	3.2 PREPARATION
	A. Surface Preparation:
	B. Joints:
	C. Protection:

	3.3 APPLICATION
	A. General:
	B. Joint Backing:
	C. Bond Breaker:
	D. Sealant:
	E. Caulk gaps between painted or coated substrates and unfinished or pre-finished substrates.  Caulk gaps larger than 3/16 inch (5 mm) between painted or coated substrates.

	3.4 TOLERANCES
	A. Provide joint tolerances in accordance with Manufacturer’s printed instructions.

	3.5 FIELD QUALITY CONTROL
	A. Adhesion Test (Installer Option to use adhesion test to determine if primer is required).

	3.6 CLEANING
	A. Remove masking tape and excess sealant.
	B. Clean adjacent materials, which have been soiled, immediately (before setting) as recommended by Manufacturer.
	C. Waste Management:  Dispose of products in accordance with manufacturer’s recommendation.



	OM-RI-08 0000-tc
	OM-RI-08 0601.00
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Includes But Not Limited To:

	1.2 REFERENCES
	A. Definitions:

	1.3 DELIVERY, STORAGE, AND HANDLING
	A. Delivery And Acceptance Requirements:


	PART 2 -  HARDWARE GROUPS
	2.1 EXTERIOR DOORS
	A. Single Exterior Doors:


	PART 3 -  KEYING SCHEDULE for FINISH HARDWARE
	3.1 KEYING SCHEDULE
	A. Keying Schedules:



	OM-RI-08 1213.00
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Products Furnished But Not Installed Under This Section:
	B. Related Requirements:

	1.2 REFERENCES
	A. Reference Standards:

	1.3 SUBMITTALS
	A. Informational Submittals:


	PART 2 -  PRODUCTS
	2.1 MANUFACTURED UNITS
	A. Suppliers:
	B. Manufacturers:
	C. Frames:
	D. Fabrication:


	PART 3 -  EXECUTION:  Not Used

	OM-RI-08 1313.00
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Products Furnished But Not Installed Under This Section:
	B. Related Requirements:

	1.2 REFERENCES
	A. Association Publications:
	B. Definitions:
	C. Reference Standards:


	PART 2 -  PRODUCTS
	2.1 MANUFACTURED UNITS
	A. Suppliers:
	B. Manufacturers:
	C. Doors:
	D. Fabrication:

	2.2 SOURCE QUALITY CONTROL
	A. Tests:


	PART 3 -  EXECUTION:  Not Used

	OM-RI-08 7101.00
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Includes But Not Limited To:
	B. Related Requirements:

	1.2 REFERENCES
	A. Association Publications:
	B. Reference Standards:

	1.3 ADMINISTRATIVE REQUIREMENTS
	A. Coordination:

	1.4 SUBMITTALS
	A. Action Submittals:
	B. Closeout Submittals:

	1.5 DELIVERY, STORAGE, AND HANDLING
	A. Storage And Handling Requirements:


	PART 2 -  PRODUCTS
	2.1 SUPPLIERS
	A. Category One VMR Approved Suppliers.  See Section 01 6200 for definitions of Categories:

	2.2 FINISHES
	A. Hardware Finishes:

	2.3 FASTENERS
	A. Fasteners shall be of suitable types, sizes and quantities to properly secure hardware.  Fasteners shall be of same material and finish as hardware unless otherwise specified.  Fasteners exposed to weather shall be non-ferrous or corrosion resisting steel.


	PART 3 -  EXECUTION
	3.1 PREPARATION
	A. Before ordering materials, examine Contract Documents to be assured that material to be ordered is appropriate for thickness and substrate to which it is to be secured and will function as intended.



	OM-RI-08 7102.00
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Products Furnished But Not Installed Under This Section:
	B. Related Requirements:


	PART 2 -  PRODUCTS
	2.1 MANUFACTURED UNITS
	A. Manufacturers:
	B. Hinges:


	PART 3 -  EXECUTION:  Not Used

	OM-RI-08 7103.00
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Products Furnished But Not Installed Under This Section:
	B. Related Requirements:

	1.2 REFERENCES
	A. Definitions:

	1.3 DELIVERY, STORAGE, AND HANDLING
	A. Delivery And Acceptance Requirements:


	PART 2 -  PRODUCTS
	2.1 MANUFACTURED UNITS
	A. Manufacturers:
	B. General:
	C. Locksets And Latchsets:
	D. Standard Cylinders:



	OM-RI-08 7106.00
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Products Furnished But Not Installed Under This Section:
	B. Related Requirements:

	1.2 SUBMITTALS
	A. Closeout Submittals:

	1.3 WARRANTY
	A. Manufacturer Warranty:


	PART 2 -  PRODUCTS
	2.1 MANUFACTURED UNITS
	A. Manufacturers:
	B. Surface-Mounted Overhead Door Closers:


	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Mount closers on stop side of door wherever conditions permit.
	B. Through-bolt hardware-to-door connections.

	3.2 ADJUSTING
	A. Adjust closers to provide maximum opening force as required by governing code authority and proper backcheck and sweep speed.



	OM-RI-08 7108.00
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Products Supplied But Not Installed Under This Section:
	B. Related Sections:


	PART 2 -  PRODUCTS
	2.1 MANUFACTURED UNITS
	A. Manufacturers:
	B. Stops:


	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Interface With Other Work:  When using overhead stops, coordinate installation with door closer and other door hardware.



	OM-RI-08 7109.00
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Products Furnished But Not Installed Under This Section:
	B. Related Requirements:

	1.2 REFERENCES
	A. Association Publications:
	B. Reference Standards:


	PART 2 -  PRODUCTS
	2.1 MANUFACTURED UNITS
	A. Manufacturers:
	B. Acoustical Seals:
	C. Smoke Gaskets:
	D. Sweepstrip (metal door bottom):
	E. Thresholds:
	F. Weatherstripping:


	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Install smoke gaskets and acoustical seals in manner to give continuous air-tight fit.



	OM-RI-09 0000-tc
	OM-RI-09 9001.00
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Includes But Not Limited To:
	B. Related Requirements:

	1.2 REFERENCES
	A. Definitions:
	B. Reference Standards:

	1.3 ADMINISTRATIVE REQUIREMENTS
	A. Pre-Installation Conferences:

	1.4 SUBMITTALS
	A. Action Submittals:
	B. Informational Submittals:
	C. Closeout Submittals:

	1.5 QUALITY ASSURANCE
	A. Regulatory Agency Sustainability Approval:
	B. Qualifications:

	1.6 FIELD CONDITIONS
	A. Ambient Conditions:


	PART 2 -  PRODUCTS
	2.1 SYSTEMS
	A. Performance:
	B. Materials:


	PART 3 -  EXECUTION
	3.1 APPLICATORS
	A. Approved Applicators:

	3.2 EXAMINATION
	A. Verification Of Conditions:
	B. Pre-Installation Testing:
	C. Evaluation And Assessment:

	3.3 PREPARATION
	A. Protection Of In-Place Conditions:
	B. Surface Preparation:

	3.4 APPLICATION
	A. Interface With Other Work:
	B. Paint or finish complete all surfaces to be painted or coated as described in Contract Documents, including but not limited to following items.
	C. Apply sealant in gaps 3/16 inch (5 mm) and smaller between two substrates that are both to be painted or coated.  Sealants in other gaps furnished and installed under Section 07 9213.
	D. On wood to receive a transparent finish, putty nail holes in wood after application of stain using natural colored type to match wood stain color.  Bring putty flush with adjoining surfaces.
	E. In multiple coat paint work, tint each succeeding coat with slightly lighter color, but approximating shade of final coat, so it is possible to check application of specified number of coats.  Tint final coat to required color.
	F. Spread materials smoothly and evenly.  Apply coats to not less than wet and dry film thicknesses and at spreading rates for specified products as recommended by Manufacturer.
	G. Touch up suction spots after application of first finish coat.
	H. Paint shall be thoroughly dry and surfaces clean before applying succeeding coats.
	I. Use fine sandpaper between coats as necessary to produce even, smooth surfaces.
	J. Make edges of paint adjoining other materials or colors clean, sharp, and without overlapping.
	K. Finished work shall be a 'Properly Painted Surface' as defined in this Section.

	3.5 FIELD QUALITY CONTROL
	A. Non-Conforming Work:

	3.6 CLEANING
	A. General:
	B. Waste Management:


	PART 4 -  PAINT COLOR SCHEDULE
	A. Related Requirements:
	B. Colors:


	OM-RI-09 9112.00
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Includes But Not Limited To:
	B. Related Requirements:

	1.2 ADMINISTRATIVE REQUIREMENTS
	A. Pre-Installation Conferences:


	PART 2 -  PRODUCTS
	2.1 SYSTEM
	A. Manufacturers:
	B. Description:
	C. Design Criteria:
	D. Materials:


	PART 3 -  EXECUTION
	3.1 APPLICATION
	A. General:  See appropriate paragraphs of Section 09 9001.
	B. New Surfaces:  Clean metal to be painted of rust, mill scale, grease, oil, and welding spatters, burrs, flux, slag, and fume.  If all traces of rust cannot be removed, apply rust blocker recommended by Paint Manufacturer before applying primer coat.



	OM-RI-09 9113.00
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Includes But Not Limited To:
	B. Related Requirements:

	1.2 ADMINISTRATIVE REQUIREMENTS
	A. Pre-Installation Conferences:


	PART 2 -  PRODUCTS
	2.1 SYSTEM
	A. Manufacturers:
	B. Description:
	C. Performance:
	D. Materials:


	PART 3 -  EXECUTION
	3.1 APPLICATION
	A. General:  See appropriate paragraphs of Section 09 9001.
	B. New Surfaces:



	OM-RI-09 9124.00
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Includes But Not Limited To:
	B. Related Requirements:

	1.2 ADMINISTRATIVE REQUIREMENTS
	A. Pre-Installation Conferences:
	B. Sequencing:


	PART 2 -  PRODUCTS
	2.1 SYSTEM
	A. Manufacturers:
	B. Description:
	C. Performance:
	D. Materials:


	PART 3 -  EXECUTION
	3.1 APPLICATION
	A. General:
	B. New Surfaces:  Remove rust spots by sanding and immediately spot prime.  If all traces of rust cannot be removed, apply rust blocker recommended by Paint Manufacturer before applying full primer coat.



	OM-RI-23 0000-tc
	OM-RI-23 0501.00
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Includes But Not Limited To:
	B. Products Furnished But Not Installed Under This Section:
	C. Related Requirements:

	1.2 SUBMITTALS
	A. Action Submittals:
	B. Informational Submittals:
	C. Closeout Submittals:

	1.3 QUALITY ASSURANCE
	A. Regulatory Agency Sustainability Approvals:
	B. Qualifications:  Requirements of Section 01 4301 applies, but not limited to following:

	1.4 DELIVERY, STORAGE, AND HANDLING
	A. Delivery And Acceptance Requirements:
	B. Storage And Handling Requirements:

	1.5 WARRANTY
	A. Manufacturer Warranty:
	B. Special Warranty:


	PART 2 -  PRODUCTS
	2.1 COMPONENTS
	A. Components shall bear Manufacturer's name and trade name.  Equipment and materials of same general type shall be of same make throughout work to provide uniform appearance, operation, and maintenance.
	B. Pipe And Pipe Fittings:
	C. Sleeves:
	D. Valves:


	PART 3 -  EXECUTION
	3.1 INSTALLERS
	A. Acceptable Installers:

	3.2 EXAMINATION
	A. Drawings:
	B. Verification Of Conditions:
	C. Unforeseen Conditions:

	3.3 PREPARATION
	A. Changes Due To Equipment Selection:

	3.4 INSTALLATION
	A. Interface With Other Work:
	B. Cut carefully to minimize necessity for repairs to previously installed or existing work.  Do not cut beams, columns, or trusses.
	C. Locating Equipment:
	D. Piping:
	E. Penetration Firestops:  Install Penetration Firestop System appropriate for penetration at HVAC system penetrations through walls, ceilings, roofs, and top plates of walls.
	F. Sealants:

	3.5 REPAIR / RESTORATION
	A. Each Section of this Division shall bear expense of cutting, patching, repairing, and replacing of work of other Sections required because of its fault, error, tardiness, or because of damage done by it.

	3.6 FIELD QUALITY CONTROL
	A. Field Tests:
	B. Non-Conforming Work:

	3.7 SYSTEM START-UP
	A. Off-Season Start-up:
	B. Preparations that are to be completed before start up and operation include, but are not limited to, following:

	3.8 CLEANING
	A. Clean exposed piping, ductwork, and equipment.
	B. No more than one week before Final Inspection, flush out bearings and clean other lubricated surfaces with flushing oil.  Provide best quality and grade of lubricant specified by Equipment Manufacturer.
	C. Replace filters in equipment for moving air with new filters of specified type no more than one week before Final Inspection.

	3.9 CLOSEOUT ACTIVITIES
	A. Instruction Of Owner:

	3.10 PROTECTION
	A. Protect piping systems from entry of foreign materials by temporary covers, completing sections of the work, and isolating parts of completed system.  Cap or plug open ends of pipes and equipment to keep dirt and other foreign materials out of system.  Do not use plugs of rags, wool, cotton waste, or similar materials.
	B. Do not operate pieces of equipment used for moving supply air without proper air filters installed properly in system.
	C. After start-up, continue necessary lubrication and be responsible for damage to bearings while equipment is being operated up to Substantial Completion.

	3.11 SEISMIC RESTRAINT
	A. Restrain all equipment, piping, and ductwork in compliance with the Authority Having Jurisdiction and the Building Code.



	OM-RI-23 0529.00
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Includes But Not Limited To:
	B. Related Requirements:

	1.2 SUBMITTALS
	A. Action Submittals:


	PART 2 -  PRODUCTS
	2.1 ASSEMBLIES
	A. Manufacturers:
	B. Performance:
	C. Materials:


	EXECUTION
	2.2 INSTALLATION
	A. Piping:



	OM-RI-23 0553.00
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Includes But Not Limited To:


	PART 2 -  PRODUCTS
	2.1 SYSTEMS
	A. Description:
	B. Materials:


	PART 3 -  EXECUTION
	3.1 APPLICATION
	A. Labels:
	B. Color Banding:



	OM-RI-23 0713.00
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Includes But Not Limited To:
	B. Related Requirements:


	PART 2 -  PRODUCTS
	2.1 Manufacturers
	A. Manufacturer Contact List:

	2.2 MATERIALS
	A. Thermal Wrap Duct Insulation:


	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Thermal Wrap Duct Insulation:
	B. Insulate outside of ceiling diffusers, diffuser drops, and duct silencers same as ductwork.



	OM-RI-23 0719.01
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Includes But Not Limited To:
	B. Related Requirements:

	1.2 DELIVERY, STORAGE, AND HANDLING
	A. Storage And Handling Requirements:


	PART 2 -  PRODUCTS
	2.1 ASSEMBLIES
	A. Manufacturers:
	B. Materials:


	PART 3 -  EXECUTION
	3.1 PREPARATION
	A. Before application of insulating materials, brush clean surfaces to be insulated and make free from rust, scale, grease, dirt, moisture, and any other deleterious materials.
	B. Use drop cloths over equipment and structure to prevent adhesives and other materials spotting the work.

	3.2 INSTALLATION
	A. Refrigeration System Piping System:
	B. Steam Heating System:

	3.3 FIELD QUALITY CONTROL
	A. Non-Conforming Work:

	3.4 CLEANING
	A. Leave premises thoroughly clean and free from insulating debris.

	3.5 PROTECTION
	A. Protect insulation wherever leak from valve stem or other source might drip on insulated surface, with aluminum cover or shield rolled up at edges and sufficiently large in area and of shape that dripping will not splash on surrounding insulation.



	OM-RI-23 0933.01
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Includes But Not Limited To:
	B. Related Requirements:

	1.2 SUBMITTALS
	A. Action Submittals:
	B. Informational Submittals:
	C. Closeout Submittals:

	1.3 QUALITY ASSURANCE
	A. Qualifications:  Requirements of Section 01 4301 applies, but is not limited to the following:


	PART 2 -  PRODUCTS
	2.1 SYSTEMS
	A. Manufacturers:
	B. Distributors:
	C. Performance:
	D. Components:
	E. Operation Sequences:


	PART 3 -  EXECUTION
	3.1 INSTALLERS
	A. Acceptable Installers:

	3.2 INSTALLATION
	A. Interface With Other Work:
	B. Communication RIG Module:
	C. Safety Controls:
	D. Mount damper actuators and actuator linkages external of airflow.  Make certain dampers operate freely without binding or with actuator housing moving.
	E. Paste copy of record control wiring diagram on back of relay panel door cover for each air handler / duct furnace system.

	3.3 FIELD QUALITY CONTROL
	A. Field Tests:

	3.4 SYSTEM STARTUP
	A. For systems with Prestige Thermostat.
	B. RIG settings

	3.5 ADJUSTING
	A. Prestige thermostat configuration settings; the following are configuration guidelines for consistent installations:

	3.6 CLOSEOUT ACTIVITIES
	A. Instruction Of Owner:



	OM-RI-23 2213.00-SUP
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Includes But Not Limited To:
	B. Related Requirements:

	1.2 REFERENCES
	A. Reference Standards:

	1.3 SUBMITTALS
	A. Informational Submittals:


	PART 2 -  PRODUCTS
	2.1 SYSTEM
	A. Manufacturers:
	B. Materials:


	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Piping:
	B. Specialties:

	3.2 FIELD QUALITY CONTROL
	A. Field Tests:
	B. Field Inspections:

	3.3 CLEANING
	A. Thoroughly clean equipment, piping, and other material provided under this Section.  Remove rust, scale, and other dirt before painting or covering and before operating system.
	B. Operate heating system at 10 psi (69 kPA for 6 hours minimum, then:
	C. Chemical Cleaning of Steam And Condensate System Piping:



	OM-RI-23 2214.00-SUP
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Includes But Not Limited To:
	B. Related Requirements:


	PART 2 -  PRODUCTS
	2.1 ACCESSORIES
	A. Manufacturers:
	B. Materials


	PART 3 -  EXECUTION:  Not Used

	OM-RI-23 2300.00
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Includes But Not Limited To:
	B. Products Installed But Not Furnished Under This Section:
	C. Related Requirements:

	1.2 REFERENCES
	A. Association Publications:
	B. Definitions:
	C. Reference Standards:

	1.3 SUBMITTALS
	A. Action Submittals:
	B. Informational Submittals:

	1.4 QUALITY ASSURANCE
	A. Regulatory Agency Sustainability Approvals:
	B. Qualifications.  Section 01 4301 applies, but is not limited to the following:


	PART 2 -  PRODUCTS
	2.1 COMPONENTS
	A. Manufacturers:
	B. Materials:


	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Refrigerant Lines:
	B. Connections:
	C. Specialties:
	D. Refrigerant Supports:

	3.2 FIELD QUALITY CONTROL
	A. Field Tests:
	B. Non-Conforming Work:



	OM-RI-23 2600.00
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Related Requirements:

	1.2 REFERENCES
	A. Reference Standards:


	PART 2 -  PRODUCTS
	2.1 SYSTEMS
	A. Materials:


	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Condensate Drains:



	OM-RI-23 3001.00
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Includes But Not Limited To:
	B. Related Requirements:

	1.2 REFERENCES
	A. Reference Standards:


	PART 2 -  PRODUCTS
	2.1 ASSEMBLIES
	A. Performance:
	B. Materials:


	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. During installation, protect open ends of ducts by covering with plastic sheet tied in place to prevent entrance of debris and dirt.
	B. Make necessary allowances and provisions in installation of sheet metal ducts for structural conditions of building.  Revisions in layout and configuration may be allowed, with prior written approval of Architect.  Maintain required airflows in suggesting revisions.
	C. Hangers And Supports:

	3.2 CLEANING
	A. Clean interior of duct systems before final completion.



	OM-RI-23 3114.00
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Includes But Not Limited To:
	B. Products Installed But Not Furnished Under This Section:
	C. Related Requirements:

	1.2 REFERENCES
	A. Association Publications:
	B. Reference Standards:

	1.3 QUALITY ASSURANCE
	A. Regulatory Agency Sustainability Approvals:

	1.4 DELIVERY, STORAGE, AND HANDLING
	A. Storage and Handling Requirements:

	1.5 FIELD CONDITIONS
	A. Ambient Conditions:


	PART 2 -  PRODUCTS
	2.1 SYSTEM
	A. Materials:
	B. Fabrication:


	PART 3 -  EXECUTION
	3.1 PREPARATION
	A. Metal duct surface must be clean and free of moisture, contamination and foreign matter before applying duct sealer for interior and exterior ducts.

	3.2 INSTALLATION
	A. Install internal ends of slip joints in direction of flow.  Seal transverse and longitudinal joints air tight using specified duct sealer as per Manufacturer’s written instructions.  Cover horizontal and longitudinal joints on exterior ducts with two layers of specified tape installed with specified adhesive.
	B. Securely anchor ducts and plenums to building structure with specified duct hangers attached with screws.  Do not hang more than one duct from a duct hanger.  Brace and install ducts so they shall be free of vibration under all conditions of operation.
	C. Ducts shall not bear on top of structural members.
	D. Paint ductwork visible through registers, grilles, and diffusers flat black.
	E. Properly flash where ducts protrude above roof.
	F. Under no conditions will pipes, rods, or wires be allowed to penetrate ducts.
	G. Where ducts are shown connecting to concrete or masonry openings and along edges of plenums at floors and walls, provide continuous 2 by 2 by 1/4 inches (50 by 50 by 6 mm) galvanized angle iron.

	3.3 FIELD QUALITY CONTROL
	A. Field Tests:
	B. Non-Conforming Work:



	OM-RI-23 3300.00
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Includes But Not Limited To:
	B. Related Requirements:

	1.2 REFERENCES
	A. Reference Standards:


	PART 2 -  PRODUCTS
	2.1 ACCESSORIES
	A. Manufacturers:
	B. Materials:
	C. Fabrication:


	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Duct Liner:
	B. Flexible Connections:  Install flexible inlet and outlet duct connections to each air handler.
	C. Access Doors In Ducts:
	D. Dampers And Damper Accessories:



	OM-RI-23 4100.00
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Includes But Not Limited To:
	B. Related Requirements:


	PART 2 -  PRODUCTS
	2.1 MANUFACTURED UNITS
	A. Air Handling Unit Filters:


	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Provide ample access for filter removal.

	3.2 FIELD QUALITY CONTROL
	A. Inspection:  At date of Substantial Completion, air filters shall be new, clean, and approved by Owner's representative.



	OM-RI-23 6215.00
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Includes But Not Limited To:
	B. Related Requirements:

	1.2 REFERENCES
	A. Definitions:
	B. Reference Standards:

	1.3 SUBMITTALS
	A. Informational Submittals:

	1.4 QUALITY ASSURANCE
	A. Requirements Agency Sustainability Approvals:
	B. Qualifications.  Section 01 4301 applies, but is not limited to the following:

	1.5 WARRANTY
	A. Manufacturer Warranty:


	PART 2 -  PRODUCTS
	2.1 ASSEMBLIES
	A. Manufacturers:
	B. Performance:
	C. Manufactured Units:

	2.2 ACCESSORIES
	A. Vibration Isolators:


	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Set condensing units level on concrete slab on vibration isolation pads located at each corner of unit.
	B. Do not use capillary tube and piston type refrigerant metering devices.

	3.2 FIELD QUALITY CONTROL
	A. Manufacturer Services:



	OM-RI-23 7313.00-SUP
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Includes But Not Limited To:
	B. Related Requirements:

	1.2 QUALITY ASSURANCE
	A. Certifications:  Units with coils shall be ARI certified and bear certification symbol.


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Category Four Approved Products.  See Section 01 6200 for definitions of Categories.

	2.2 MANUFACTURED UNITS
	A. Air Handling Units:
	B. Design Standard:  39M by Carrier.

	2.3 ACCESSORIES
	A. Vibration Isolators:  Spring type sized as recommended by Unit Manufacturer and so springs will not bottom out when air handling unit is set on isolators.


	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Install units on vibration isolators.



	OM-RI-26 0000-tc
	OM-RI-26 0501.00
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Includes But Not Limited To:

	1.2 REFERENCES
	A. Reference Standards:

	1.3 ADMINISTRATIVE REQUIREMENTS
	A. Coordination:

	1.4 SUBMITTALS
	A. Action Submittals:
	B. Informational Submittals:
	C. Closeout Submittals:

	1.5 QUALITY ASSURANCE
	A. Regulatory Agency Sustainability Approvals:


	PART 2 -  PRODUCTS
	2.1 SYSTEMS
	A. Performance:


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Verification Of Conditions:
	B. Evaluation And Assessment:

	3.2 PREPARATION
	A. Disconnect equipment that is to be removed or relocated.  Carefully remove, disassemble, or dismantle as required, and store in approved location on site, existing items to be reused in completed work.
	B. Where affected by demolition or new construction, relocate, extend, or repair raceways, conductors, outlets, and apparatus to allow continued use of electrical system.  Use methods and materials as specified for new construction.
	C. Perform drilling, cutting, block-offs, and demolition work required for removal of necessary portions of electrical system.  Do not cut joists, beams, girders, trusses, or columns without prior written permission from Architect. Locating hidden items such as conduit, rebar etc. in concrete, walls and ceilings shall be done by non-destructive methods such as X-ray before any work begins.
	D. Remove concealed wiring and conduit abandoned due to demolition or new construction.  Remove circuits, conduits, and conductors that are not to be re-used back to next active fixture, device, or junction box.
	E. Patch, repair, and finish surfaces affected by electrical demolition work, unless work is specifically specified to be performed under other Sections of the specifications.

	3.3 INSTALLATION
	A. General:

	3.4 FIELD QUALITY CONTROL
	A. Field Tests:

	3.5 CLEANING
	A. Remove obsolete raceways, conductors, apparatus, and lighting fixtures promptly from site and dispose of legally.

	3.6 CLOSEOUT ACTIVITIES
	A. Training:
	B. Identification:



	OM-RI-26 0519.00
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Includes But Not Limited To:
	B. Related Requirements:

	1.2 REFERENCES
	A. Definitions:


	PART 2 -  PRODUCTS
	2.1 SYSTEMS
	A. Line Voltage Conductors:
	B. Line Voltage Cables:
	C. Standard Connectors:
	D. Terminal blocks for tapping conductors:


	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. General:
	B. Line Voltage Conductors:
	C. Line Voltage Cables:



	OM-RI-26 0523.00
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Includes But Not Limited To:
	B. Related Requirements:

	1.2 REFERENCES
	A. Definitions:


	PART 2 -  PRODUCTS
	2.1 SYSTEM
	A. Manufacturers:


	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. General:



	OM-RI-26 0526.00
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Includes But Not Limited To:
	B. Related Requirements:

	1.2 ADMINISTRATIVE REQUIREMENTS
	A. Pre-Installation Conference:  Participate in pre-installation conference specified in Section 03 3111.

	1.3 QUALITY ASSURANCE
	A. Regulatory Agency Sustainability Approvals:  Requirements of Section 27 1501 applies, but is not limited to following:


	PART 2 -  PRODUCTS
	2.1 SYSTEM
	A. Manufacturers:
	B. Performance:
	C. Materials:


	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Interface with Other Work:  Coordinate with Section 03 3111 in installing grounding conductor and placing concrete.  Do not allow placement of concrete before Architect's inspection of grounding conductor installation.
	B. Grounding conductors and bonding jumper conductors shall be continuous from terminal to terminal without splice.  Provide grounding for following.
	C. Pull grounding conductors in non-metallic raceways, in flexible steel conduit exceeding 72 inches in length, and in flexible conduit connecting to mechanical equipment.
	D. Provide grounding bushings on all feeder conduit entrances into panelboards and equipment enclosures.
	E. Bond conduit grounding bushings to enclosures with minimum #10 AWG conductor.
	F. Connect equipment grounds to building system ground.
	G. Run separate insulated grounding cable from each equipment cabinet to electrical panel.  Do not use intermediate connections or splices.  Affix directly to cabinet.
	H. On motors, connect ground conductors to conduit with approved grounding bushing and to metal frame with bolted solderless lug.
	I. Ground cabinet of transformers to conduit and ground wires, if installed.  Bond transformer secondary neutral conductor to cabinet.

	3.2 FIELD QUALITY CONTROL
	A. Field Inspections:



	OM-RI-26 0533.00
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Includes But Not Limited To:
	B. Related Requirements:

	1.2 REFERENCES
	A. Reference Standards:


	PART 2 -  PRODUCTS
	2.1 SYSTEM
	A. Manufacturers:
	B. Materials:


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Verification Of Conditions:

	3.2 INSTALLATION
	A. Interface With Other Work:
	B. Conduit And Raceway:
	C. Boxes:



	OM-RI-26 0613.00
	PART 1 -  GENERAL:  Not Used
	PART 2 -  PRODUCTS:  Not Used
	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Unless otherwise indicated, mount center of outlets or boxes at following heights above finish floor.  Refer special conditions to Architect before rough-in and locate outlet under his direction.
	B. Mounting Heights:



	OM-RI-26 2417.00
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Includes But Not Limited To:
	B. Related Requirements:


	PART 2 -  PRODUCTS
	2.1 EQUIPMENT
	A. Manufacturers:
	B. Performance:
	C. Material:


	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Label panelboards, load centers, and each breaker in main panelboard with 1/16 inch (1.6 mm) thick laminated plastic composition material with contrasting color core.  Engraved letters shall be 1/4 inch (6 mm) high.
	B. Provide typewritten circuit schedules in lighting and distribution panelboards and load centers to identify panelboard and load served by each branch breaker.
	C. Arrange conductors neatly within panelboards and load centers.
	D. Secure to structure in accordance with requirements of Project seismic design category.

	3.2 PROTECTION
	A. Protect panelboards, load centers, and interior components from paint, gypsum board compound, dirt, dust, and other foreign matter during construction.



	OM-RI-26 2726.01
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Includes But Not Limited To:
	B. Related Requirements:


	PART 2 -  PRODUCTS
	2.1 COMPONENTS
	A. Manufacturers:
	B. Receptacles:
	C. Plates:


	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Install devices flush with walls, straight, and solid to box.
	B. Label dimmer switch groupings with 1/16 inch (1.6 mm) thick laminated plastic composition material with contrasting color core.  Engraved letter shall be 1/4 inch (6 mm) high.
	C. Install surge protective device in knock-out of junction box installed on bottom of automatic sprinkler controller.



	OM-RI-26 2816.00
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Includes But Not Limited To:
	B. Related Requirements:


	PART 2 -  PRODUCTS
	2.1 ASSEMBLIES
	A. Manufacturers:
	B. Disconnects:


	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Label disconnects to indicate equipment served, such as Condensing Unit CU-1.  Labeling shall include panel and circuit number used to feed power to motors or device.  Use 1/16 inch (1.6 mm) thick laminated plastic composition material with contrasting color core.  Engraved letters shall be 1/4 inch (6 mm) high.  Attach labels with screws.



	OM-RI-26 2913.00-SUP
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Includes But Not Limited To:
	B. Related Requirements:


	PART 2 -  PRODUCTS
	2.1 ASSEMBLIES
	A. Manufacturers:
	B. Material:


	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Interface With Other Work:
	B. Size overload units based on nameplate full load current of actual motors installed.
	C. Install each overload unit so catalog number is visible.
	D. If starter is mounted separate from disconnect, provide label on starter indicating equipment served, such as Condensing Unit CU-1.  Use 1/16 inch (1.6 mm thick) laminated plastic composition material with contrasting color core.  Engraved letters shall be 1/4 inch (6 mm).



	OM-RI-31 0000-tc
	OM-RI-31 0501.00
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Includes But Not Limited to:
	B. Related Requirements:

	1.2 REFERENCES
	A. Definitions:

	1.3 ADMINISTRATIVE REQUIREMENTS
	A. Pre-Installation Conference:
	B. Sequencing:

	1.4 QUALITY ASSURANCE
	A. Testing And Inspection:


	PART 2 -  PRODUCTS:  Not Used
	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Verification Of Conditions:

	3.2 PREPARATION
	A. Protection:

	3.3 REPAIR / RESTORATION
	A. Adjust existing covers, boxes, and vaults to grade.
	B. Replace broken or damaged covers, boxes, and vaults.
	C. Independently confirm size, location, and number of covers, boxes, and vaults that require adjustment.

	3.4 FIELD QUALITY CONTROL
	A. Field Tests And Inspections:
	B. Non-Conforming Work:



	OM-RI-31 1100.00
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Includes But Not Limited To:
	B. Related Requirements:

	1.2 ADMINISTRATIVE REQUIREMENTS
	A. Pre-Installation Conference:


	PART 2 -  PRODUCTS:  Not Used
	PART 3 -  EXECUTION
	3.1 PERFORMANCE
	A. Brush Removal:
	B. Grubbing:

	3.2 CLEANING
	A. Remove from site shrubs, uprooted stumps, vegetative layer, and surface debris and dispose of legally.
	B. Do not bury cuttings, stumps, roots, and other vegetative matter or burnt waste material on site.



	OM-RI-31 1123.00
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Includes But Not Limited To:
	B. Related Requirements:

	1.2 REFERENCES
	A. Reference Standards:

	1.3 ADMINISTRATIVE REQUIREMENTS
	A. Pre-Installation Conferences:
	B. Sequencing:
	C. Scheduling:

	1.4 SUBMITTALS
	A. Closeout Submittals:

	1.5 QUALITY ASSURANCE
	A. Testing And Inspection:

	1.6 DELIVERY, STORAGE, AND HANDLING
	A. Delivery And Acceptance Requirements:

	1.7 FIELD CONDITIONS
	A. Ambient Conditions:


	PART 2 -  PRODUCTS
	2.1 MATERIALS
	A. Aggregate Base:


	PART 3 -  EXECUTION
	3.1 PREPARATION
	A. Stockpiles:
	B. Surface Preparation (Miscellaneous Exterior Concrete):

	3.2 INSTALLATION
	A. Aggregate Base:

	3.3 FIELD QUALITY CONTROL
	A. Field Tests And Inspections:



	OM-RI-31 1413.00
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Includes But Not Limited To:
	B. Related Requirements:

	1.2 REFERENCES
	A. Definitions:

	1.3 ADMINISTRATIVE REQUIREMENTS
	A. Pre-Installation Conference:


	PART 2 -  PRODUCTS:  Not Used
	PART 3 -  EXECUTION
	3.1 PERFORMANCE
	A. Strip existing vegetation layer  2 inches deep minimum from areas of site to receive buildings, landscaping, and paving and remove from site before stripping topsoil for storage and reuse.
	B. After stripping vegetation layer, strip existing topsoil additional 4 inches deep minimum from areas of site to receive buildings and paving and store on site for later use.
	C. Screen existing topsoil to meet standards established as specified in Section 32 9120 ‘Topsoil And Placement’.



	OM-RI-31 2213.00
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Includes But Not Limited To:
	B. Related Requirements:

	1.2 ADMINISTRATIVE REQUIREMENTS
	A. Pre-Installation Conference:


	PART 2 -  PRODUCTS
	2.1 MATERIALS
	A. Materials used for fill shall be as specified for backfill in Section 31 2323 'Fill'.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Verification Of Conditions:

	3.2 PREPARATION
	A. Protection Of In-Place Conditions:
	B. Surface Preparation:

	3.3 PERFORMANCE
	A. Subgrade (Natural Soils):
	B. Special Techniques:
	C. Tolerances:



	OM-RI-31 2216.00
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Includes But Not Limited To:
	B. Related Requirements:

	1.2 ADMINISTRATIVE REQUIREMENTS
	A. Pre-Installation Conference:
	B. Scheduling:

	1.3 SUBMITTALS
	1.4 QUALITY ASSURANCE
	A. Testing And Inspection:


	PART 2 -  PRODUCTS:  Not Used
	PART 3 -  EXECUTION
	3.1 PREPARATION
	A. Protection Of In-Place Conditions:  Protect utilities and site elements from damage.
	B. General:
	C. Surface Preparation:

	3.2 PERFORMANCE
	A. Interface With Other Work:  Do not commence work of this Section until grading tolerances specified in Section 31 2213 are met.
	B. General:
	C. Tolerances:

	3.3 FIELD QUALITY CONTROL
	A. Field Tests And Inspections:



	OM-RI-31 2316.00
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Includes But Not Limited To:
	B. Related Requirements:

	1.2 ADMINISTRATIVE REQUIREMENTS
	A. Pre-Installation Conference:


	PART 2 -  PRODUCTS:  Not Used
	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Verification Of Conditions:

	3.2 PREPARATION
	A. Protection of Existing Utilities:

	3.3 PERFORMANCE
	A. Interface With Other Work:
	B. Excavation:

	3.4 REPAIR / RESTORATION
	A. Repair damage to other portions of the Work resulting from work of this Section at no additional cost to Owner.  On new work, arrange for damage to be repaired by original installer.

	3.5 CLEANING
	A. Debris and material not necessary for Project are property of Contractor and are to be removed before completion of Project.  However, if material necessary for Project is hauled away, replace with specified fill / backfill material.



	OM-RI-31 2323.00
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Includes But Not Limited To:
	B. Related Requirements:

	1.2 REFERENCES
	A. Reference Standards:

	1.3 ADMINISTRATIVE REQUIREMENTS
	A. Pre-Installation Conferences:
	B. Sequencing:
	C. Scheduling:

	1.4 SUBMITTALS
	1.5 QUALITY ASSURANCE
	A. Testing and Inspection:

	1.6 FIELD CONDITIONS
	A. Ambient Conditions:


	PART 2 -  PRODUCTS
	2.1 MATERIALS
	A. Site Material:
	B. Imported Fill / Backfill:
	C. Engineered Fill:


	PART 3 -  EXECUTION
	3.1 PREPARATION
	A. Before placing fill, aggregate base, or finish work, prepare existing subgrade as follows:

	3.2 PERFORMANCE
	A. Interface With Other Work:
	B. Fill / Backfill:

	3.3 REPAIR / RESTORATION
	A. Repair damage to other portions of the Work resulting from work of this Section at no additional cost to Owner.  On new work, arrange for damage to be repaired by original installer.

	3.4 FIELD QUALITY CONTROL
	A. Field Tests and Inspections:

	3.5 CLEANING
	A. Debris and material not necessary for Project are property of Contractor and are to be removed before completion of Project.  However, if material necessary for Project is hauled away, replace with specified fill / backfill material.



	OM-RI-32 0000-tc
	OM-RI-32 8423.00
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Includes But Not Limited To:
	B. Related Requirements:

	1.2 REFERENCES
	A. Definitions:
	B. Reference Standards:

	1.3 ADMINISTRATIVE REQUIREMENTS
	A. Coordination:
	B. Pre-Installation Conference:
	C. Sequencing:

	1.4 SUBMITTALS
	A. Action Submittals:
	B. Informational Submittals:

	1.5 QUALITY ASSURANCE
	A. Regulatory Requirements:
	B. Qualifications:  Requirements of Section 01 4301 applies, but not limited to following:

	1.6 DELIVERY, STORAGE, AND HANDLING
	A. Storage And Handling Requirements:

	1.7 WARRANTY
	A. Warranty:


	PART 2 -  PRODUCTS
	2.1 SYSTEM
	A. Manufacturers:
	B. Materials:


	PART 3 -  EXECUTION
	3.1 INSTALLERS
	A. Acceptable Installers:

	3.2 EXAMINATION
	A. Verification Of Conditions:

	3.3 PREPARATION
	A. Protection:
	B. Surface Preparation:

	3.4 INSTALLATION
	A. Trenching And Backfilling:
	B. Sleeving:
	C. Grades And Draining:
	D. Installation of Pipe:
	E. Control Valves And Control Valve Wiring:
	F. Sprinkler Heads And Rotor Pop-ups:
	G. Drip Assembly:
	H. Before installation of sprinkler heads and drip emitters, open control valves and use full head of water to flush out system.
	I. Arrange valve stations to operate in an easy-to-view progressive sequence around building.  Tag valves with waterproof labels showing final sequence station assignments.

	3.5 FIELD QUALITY CONTROL
	A. Field Tests and Inspections:
	B. Non-Conforming Work:  Non-conforming work as covered in General Conditions applies, but is not limited to following:

	3.6 ADJUSTING
	A. Sprinkler Heads:
	B. Watering Time:



	OM-RI-32 9001.00
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Includes But Not Limited To:
	B. Related Requirements:

	1.2 REFERENCES
	A. Definitions:

	1.3 ADMINISTRATIVE REQUIREMENTS
	A. Pre-Installation Conference:

	1.4 SUBMITTALS
	A. Informational Submittals:
	B. Closeout Submittals:

	1.5 QUALITY ASSURANCE
	A. Regulatory Agency Sustainability Approvals:
	B. Qualifications:

	1.6 DELIVERY, STORAGE, AND HANDLING
	A. Storage And Handling Requirements:
	B. Storage And Handling Requirements:


	PART 2 -  PRODUCTS
	2.1 POST-EMERGENT WEED CONTROL
	A. Type Two Acceptable Products:


	PART 3 -  EXECUTION
	3.1 INSTALLERS
	A. Acceptable Installers:

	3.2 EXAMINATION
	A. Verification Of Conditions:

	3.3 PREPARATION
	A. Before proceeding with work, verify dimensions and quantities.  Report variations between Drawings and site to Architect before proceeding with landscape work.
	B. Protection:

	3.4 INSTALLATION
	A. Interface With Other Work:
	B. Coordinate installation of planting materials during normal planting seasons for each type of plant material required.
	C. Hand excavate as required.
	D. Maintain grade stakes until parties concerned mutually agree upon removal.
	E. When conditions detrimental to plant growth are encountered, such as rubble fill or adverse drainage conditions, notify Architect before planting.

	3.5 FIELD QUALITY CONTROL
	A. Field Inspection:
	B. Non-Conforming Work.  Non-conforming work as covered in the General Conditions applies, but is not limited to the following:

	3.6 CLEANING
	A. Waste Management:

	3.7 CLOSEOUT ACTIVITIES
	A. Instruction Of Owner:

	3.8 PROTECTION
	A. Protect planted areas against traffic or other use immediately after planting is completed by placing adequate warning signs and barricades.
	B. Provide adequate protection of planted areas against trespassing, erosion, and damage of any kind.  Remove this protection after Architect has accepted planted areas.

	3.9 MAINTENANCE
	A. General:
	B. Sodded Lawn:



	OM-RI-32 9120.00
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Includes But Not Limited To:
	B. Related Requirements:

	1.2 REFERENCES
	A. Reference Standards:

	1.3 ADMINISTRATIVE REQUIREMENTS
	A. Pre-Installation Conference:


	PART 2 -  PRODUCTS
	2.1 MATERIALS
	A. Topsoil:


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Verification Of Conditions:

	3.2 PREPARATION
	A. Protection Of In-Place Conditions:
	B. Surface Preparation:

	3.3 PERFORMANCE
	A. General:
	B. Topsoil Depth/Quantity:
	C. Stockpiled Topsoil:
	D. In Place Topsoil:
	E. Grading:

	3.4 FIELD QUALITY CONTROL
	A. Testing And Inspections:
	B. Non-Conforming Work:



	OM-RI-32 9122.00
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Includes But Not Limited To:
	B. Related Requirements:

	1.2 ADMINISTRATIVE REQUIREMENTS
	A. Pre-Installation Conference:

	1.3 SUBMITTALS
	A. Action Submittals:
	B. Informational Submittals:
	C. Closeout Submittals:


	PART 2 -  PRODUCTS
	2.1 MATERIALS
	A. Soil Amendments:


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Verification Of Conditions:

	3.2 PREPARATION
	A. Protection Of In-Place Conditions:
	B. Surface Preparation:

	3.3 PERFORMANCE
	A. General:
	B. Finish Grade Tolerances (As shown on General Planting Details in Contract Documents):
	C. Placed Topsoil:
	D. Grading:
	E. Immediately before planting lawn and with topsoil in semi-dry condition, roll areas that are to receive lawn in two directions at approximately right angles with water ballast roller weighing 100 to 300 lbs (45 to 135 kg), depending on soil type.
	F. Rake or scarify and cut or fill irregularities that develop as required until area is true and uniform, free from lumps, depressions, and irregularities.

	3.4 PROTECTION
	A. After landscape areas have been prepared, take no heavy objects over them except lawn rollers.



	OM-RI-32 9223.00
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Includes But Not Limited To:
	B. Related Requirements:

	1.2 REFERENCES
	A. Definitions:

	1.3 ADMINISTRATIVE REQUIREMENTS
	A. Pre-Installation Conference:

	1.4 SUBMITTALS
	A. Informational Submittals:
	B. Closeout Submittals:

	1.5 DELIVERY, STORAGE, AND HANDLING
	A. Delivery And Acceptance Requirements:
	B. Storage And Handling Requirements:


	PART 2 -  PRODUCTS
	2.1 MATERIALS
	A. Description:


	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Interface With Other Work:
	B. Tolerances:
	C. Laying of Sod:
	D. After Laying of Sod Is Complete:

	3.2 FIELD QUALITY CONTROL
	A. Field Inspection:




