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ADVERTISEMENT AND INVITATION TO BID 

 
The City of San Benito, Texas, (MUNICIPALITY) will receive bids for the Southside Park project 

until 3 P.M. on December 12, 2018 at the Municipal Building c/o City Manager’s Office located at 401 
North Sam Houston Boulevard, San Benito, TX 78586.  All bids should be in a sealed envelope clearly 
marked “Southside Park”. The bids will be publicly opened and read aloud immediately following bid 
receipt. 
 

The work shall include, but not be limited to, site preparations, storm sewer, sanitary sewer, 
waterline, landscaping, and irrigation.   
 

Copies of the Bid/Contract Documents may be obtained by depositing $50.00 with the Municipality 
for each set of documents obtained. The deposit will be refunded if the documents and drawings are 
returned in good condition within 10 days following the bid opening.  Documents will be available on, and 
after, November 14, 2018 at RGV Reprographics, 519 S. Broadway Street, McAllen, TX 78501.   
 
A pre-bid meeting will be held at 11 A.M. on November 28, 2018 at 401 N. Sam Houston Blvd., San 
Benito, Texas. 
 

A bid bond from a reputable surety licensed to operate in the State of Texas or certified cashier’s 
check, payable without recourse to the Municipality, for the amount of not less than five (5) percent (%) 
of the total bid shall accompany the bid as a guaranty that, if awarded the contract, the bidder will enter 
into a contract with the Municipality.  A certified check or bank draft payable to the Municipality or 
negotiable U.S. Government Bonds (as par value) may be submitted in lieu of the Bid Bond. 
 

This project is being funded, in part, by the Texas Parks and Wildlife Department, through State 
funds, and is subject to the following Requirements: Title IV of the Civil Rights Act of 1964; the 
Architectural Barriers Act of 1968, Texas Architectural Barriers Act, and other State laws and regulations.  
In addition, the successful bidder must ensure that employees and applicants for employment are not 
discriminated against because of race, color, religion, sex, age, gender, sexual orientation, or national 
origin. 
 

The Municipality reserves the right to reject any or all bids or to waive any informalities in the 
bidding.  Bids may be held by Municipality for a period not to exceed 60 days from the date of the bid 
opening for the purpose of reviewing the bids and investigating the bidders’ qualifications prior to the 
contract award. 
 
 
 
 



INSTRUCTION TO BIDDERS 
FOR CONSTRUCTION 

 
 

1. Use of Separate Bid Forms 
 

These contract documents include a complete set of bid and contract forms which are for the 
convenience of the bidders and are not to be detached from the contract document, completed or 
executed.  Separate bid forms are provided for your use. 

 
2. Interpretations or Addenda 

 

No oral interpretations will be made to any bidder. Each request for clarification shall be made in 
writing to Angel Pena at apena@heffnerdesignteam.com no less than five (5) days prior to the bid 
opening. Each interpretation made will be in the form of an Addendum to the contract documents 
and will be distributed to all parties via email whom are holding contract documents no less than two (2) 
days prior to the bid opening. It is, however, the bidder's responsibility to make inquiry as to any 
addenda issued. All such addenda shall become part of the contract documents and all bidders shall 
be bound by such addenda, whether or not received by the bidders. 

 
3. Inspection of Site 

 

Each bidder should visit the site of the proposed work and should become acquainted with the existing 
conditions and facilities, the difficulties and restrictions pertaining the performance of the contract. The 
bidder should thoroughly examine and become familiar with the drawings, technical specifications and 
all other contract documents. The contractor by the execution of the contract shall in no way be 
relieved of any obligation under it due to failure to receive or examine any form or legal document or to 
visit the site or the conditions there existing. The City of San Benito (MUNICIPALITY) will be justified 
in rejecting any claim based on lack of inspection of the site prior to the bid. 

 
4. Alternate bid items 

 

No alternate bids or bid items will be considered unless they are specifically requested by the technical 
specifications. 

 
5. Bids 

 

a. All bids must be submitted on the forms provided and are subject to all requirements of 
the Contract Documents, including the Drawings. 

 
b. All bids must be regular in every respect and no interlineation, excisions or special 

conditions may be made or included by the bidder. 
 

c. Bid documents, including the bid, the bid bond, and the statement of bidder’s 
qualifications shall be sealed in an envelope and clearly labeled with the words "Bid 
Documents”, the project name, name of bidder and the date and time of bid opening. 

 
d. The locality may consider as irregular any bid on which there is an alteration of or 

departure from the bid form and, at its option, may reject any irregular bid. 
 

e. If a contract is awarded, it will be awarded to a responsible bidder on the basis of the 
lowest/best bid and the selected alternate bid items, if any. The contract will require the 
completion of the work in accordance with the contract documents. 

mailto:heffnerdesignteam@gmail.com


6. Bid Modifications Prior to Bid Opening 
 

a. Any bidder may modify its bid in writing at any time prior to the scheduled closing time for 
receipt of bids, provided such modification is received by the locality prior to the closing 
time. The modification should not reveal the bid price but should provide the addition, 
subtractions or other modifications so that the final prices or terms will not be known by 
the locality until the sealed bid is open. 

 
b. Likewise, any bidder may modify a bid by submitting a supplemental bid in person prior to 

the scheduled closing time for receipt of bids. Such supplemental bid should mention 
only additions or subtractions to the original bid so as to not reveal the final prices or 
terms to the locality until the sealed bid is open. 

 
 

7. Bid Bond 
 

a. A bid bond in the amount of 5% of the bid issued by an acceptable surety licensed 
by the State of Texas shall be submitted with each bid. A certified check or bank draft payable 
to the locality or negotiable U.S. Government Bonds (as par value) may be submitted in lieu 
of the Bid Bond. 

 
b. The bid bond or its comparable will be returned to the bidder as soon as practical after 

the opening of the bids. 
 
8. Statement of Bidders Qualifications 

 

Each bidder shall submit on the form furnished for that purpose a statement of the bidder's 
qualifications. The Municipality shall have the right to take such steps as it deems necessary to determine 
the ability of the bidder to perform his obligations under the contract, and the bidder shall furnish the 
Municipality all such information and data for this purpose as it may request. The right is reserved to 
reject any bid where an investigation of the available data does not satisfy the Municipality that the bidder 
is qualified to carry out properly the terms of the contract. 

 
9. Unit Price 

 

The unit price for each of the items in the bid shall include its pro rata share of overhead so that the sum 
of the products obtained by multiplying the quantity shown for each item by the unit price bid represents 
the total bid. Any bid not conforming to this requirement may be rejected as informal. Special 
attention is drawn to this condition, as the unit prices will be used to determine the amount of any 
change orders resulting from an increase or decrease in quantities. 

 
10. Corrections: 

 

Erasures or other corrections in the bid must be noted over the signature of the bidder. 
 
11. Time for Receiving Bids 

 

Bids received prior to the advertised hour of opening shall be kept securely sealed. The officer 
appointed to open the bids shall decide when the specified time has arrived and no bid received 
thereafter will be considered. 



12. Opening of Bids 
 

The locality shall, at the time and place fixed for the opening of bids, open each bid and publicly read it 
aloud, irrespective of any irregularities therein. Bidders and other interested individuals may be present. 

 
13. Withdrawal of Bids 

 

Bidder may withdraw the bid before the time fixed for the opening of bids, by communicating his 
purpose in writing to the Municipality. Upon receipt of such notice, the unopened bid will be returned 
to the bidder. The bid guaranty of any bidder withdrawing his bid will be returned promptly. 

 
14. Award of Contract/Rejection of Bids 

 

a. The contract may be awarded to the responsive, responsible Bidder submitting the 
lowest/best bid. The bidder selected will be notified at the earliest possible date. The 
locality reserves the right to reject any or all bids and to waive any informality in bids 
received where such rejection or waiver is in its interest. 

 
b. The Municipality reserves the right to consider as unqualified to do the work any bidder 

who does not habitually perform with his own forces the major portions of the work 
involved in construction of the improvements embraced in this contract. 

 
15. Execution of Agreement/Performance and Payment Bonds 

 

a. Performance and Payment Bonds are required of all prime contractors who enter into 
a formal contract in excess of $50,000 with the State, any department, board, agency, 
municipality, county, school district or any division or subdivision thereof.   
 

b. The failure of the successful bidder to execute the agreement and to supply the required 
bonds within ten (10) days after the prescribed forms are presented for signature, or 
within such extended period as the locality may grant, shall constitute a default and the 
locality may, at its option either award the contract to the next lowest responsible 
bidder, or re-advertise for bids. In either case, the locality may charge against the 
bidder the difference between the amount of the bid, and the amount for which a 
contract is subsequently executed irrespective of whether this difference exceeds the 
amount of the bid bond. If a more favorable bid is received through re-advertisement, 
the defaulting bidder shall have no claim against the locality for a refund. 

 

16. Wages and Salaries 
 

Contractors are required to comply with Texas Prevailing wage requirements established in Government 
code Ch.2258.  

 

17. Equal Employment Opportunity 
 

Attention is called to the requirements for ensuring that employees and applicants for employment are 
not discriminated against because of their race, color, creed, sex, age, sexual orientation or national 
origin. 

 

18. Project Funding 
 
This project is being funded, in part, by the Texas Parks and Wildlife Department, through State funds, and 
is subject to the following Requirements: Title IV of the Civil Rights Act of 1964; the Architectural Barriers 
Act of 1968, Texas Architectural Barriers Act, and other State laws and regulations.  



MUNICIPALITY 

 
STANDARD FORM OF AGREEMENT FOR OWNER-CONTRACTOR PROJECTS 

 

 
STATE of TEXAS   

CAMERON 

COUNTY 

 
THIS AGREEMENT, made and entered into this___________ day of, 20________ , by and 
between ___________________________(Business), hereinafter termed COMPANY, and the 
MUNICIPALITY, hereinafter termed OWNER. 
 
WITNESSETH:  That for and in consideration of the payments and agreements hereinafter 
mentioned, to be made and performed by the (COMPANY) and under the conditions expressed in 
the Contract Documents, the parties hereby agree to commence and complete the construction of 
certain improvements described as follows: 
 

SAN BENITO SOUTHSIDE PARK and all extra work in connection therewith, under the terms 
as stated in the General Conditions of the Agreement and at COMPANY’S cost and expense 
to furnish all materials, supplies, machinery, equipment, tools, superintendence, labor, 
insurance, and other accessories and services necessary to complete the said construction, 
in accordance with the Notice to Contractors, General and Special Conditions of Agreement, 
Plans and other drawings and printed or written explanatory matter thereof, and the 
Specifications and addenda therefore, as prepared by the Heffner Design Team, PLLC or its 
subconsultants,  herein entitled the LANDSCAPE ARCHITECT, each of which has been 
identified by the COMPANY and the LANDSCAPE ARCHITECT, together with the 
COMPANY’S written proposal, the General Conditions of the Agreement, the Performance 
and Payment Bonds hereto attached; all of which  
are made a part hereof and collectively evidence and constitute the entire contract. 
 
 

 

The COMPANY hereby agrees to commence work within five (5) calendar days after the date of a 
written notice to proceed and to be substantially complete within 180 consecutive calendar days after 
issuance of the “Notice to Proceed” and to be at final completion within 210 consecutive calendar days 
after the issuance of the “Notice to Proceed”, subject to such extensions of time as are provided by 
the General and Special Conditions. 
 
The OWNER agrees to pay the COMPANY in current funds the price or prices shown in the proposal, 
which forms a part of this contract, such payments to be subject to the General and Special Conditions 
of the contract.



 
IN WITNESS WHEREOF, the parties to these presents have executed this Agreement in the year and day 
first above written. 
 
 
 
 

 

COMPANY 
 

 
By:    

 
 
 
 

 
 

Title 
 
 
 
 
 
 
 

 

OWNER – Municipality 
 
 
By:      

 
 
 

 
 

Title 
 
 
 
 

 



 

GENERAL CONTRACT CONDITIONS 

FOR CONSTRUCTION 

 
 

1. Contract and Contract Documents 
 

(a) The project to be constructed pursuant to this contract will be financed in part a grant from the Texas 
Department of Parks and Wildlife and is subject to all applicable Federal and State laws and 
regulations. 

 
(b) The Plans, Specifications and Addenda, hereinafter enumerated in Paragraph 1 of the Supplemental 

General Conditions shall form part of this contract and the provisions thereof shall be binding upon 
the parties as if they were herein fully set forth. 

 
2. Definitions 

 

Whenever used in any of the contract Documents, the following meanings shall be given to the terms 
here in defined: 

 
(a) The term "Contract" means the Contract executed between the City of San Benito, hereinafter 

called the Municipality and (Name   of   Construction   Co.), hereinafter   called   Contractor, of   
which   these   GENERAL CONDITIONS, form a part. 

 

(b) The term "Project Area" means the area within which are the specified Contract limits of the 
Improvements contemplated to be constructed in whole or in part under this contract. 

 
(c) The term "Landscape Architect" means Heffner Design Team, PLLC,  Andrew Heffner, RLA, 

ASLA, serving the locality with landscape architectural services, his successor, or any other 
person or persons, employed by the Municipality for the purpose of directing or having in charge 
the work embraced in this Contract. 

 
(d) The term "Contract Documents" means and shall include the following: Executed Contract, 

Addenda (if any), Invitation for Bids, Instructions to Bidders, Signed Copy of Bid, General 
Conditions, Special Conditions, Technical Specifications, and Drawings (as listed in the Schedule 
of Drawings). 

 
3. Supervision by Contractor 

 

(a) Except where the Contractor is an individual and personally supervises the work, the Contractor 
shall provide a competent superintendent, satisfactory to the Landscape Architect, on the work site 
at all times during working hours with full authority to act as Contractor’s agent. The Contractor 
shall also provide adequate staff for the proper coordination and expediting of his work. 

 
(b) The Contractor shall be responsible for all work executed under the Contract. Contractor shall 

verify all figures and elevations before proceeding with the work and will be held responsible for 
any error resulting from his failure to do so. 



4. Subcontracts 
 

(a) No proposed subcontractor shall be disapproved by the MUNICIPALITY except for cause. 
 
(b) The Contractor shall be fully responsible to the MUNICIPALITY for the acts and omissions of his 

subcontractors, and of persons either directly or indirectly employed by them. 
 
(c) The Contractor shall cause appropriate provisions to be inserted in all subcontracts relative to the 

work and shall require compliance by each subcontractor with the applicable provisions of the 
Contract. 

 
(d) Nothing contained in the Contract shall create any contractual relation between any subcontractor 

and the Locality. 
 
5. Fitting and Coordination of Work 

 

The Contractor shall be responsible for the proper fitting of all work and for the coordination of the 
operations of all trades, subcontractors, or material suppliers engaged upon this Contract. 

 
6. Payments to Contractor 

 

(a) Partial Payments 
 

1) The Contractor shall prepare the requisition for partial payment as of the first day of the month 
and submit it, with the required number of copies, to the Landscape Architect for approval. 
The amount of the payment due the Contractor shall be determined by adding to the total 
value of work completed to date, the value of materials properly stored on the site and 
deducting (1) ten percent (10%) of the total amount, to be retained until final payment, and (2) 
the amount of all previous payments. The total value of work completed to date shall be 
based on the estimated quantities of work completed and on the unit prices contained in the 
agreement. The value of materials properly stored on the site shall be based upon the 
estimated quantities of such materials and the invoice prices. Copies of all invoices shall be 
available for inspection of the Landscape Architect. 

 
2) Monthly or partial payments made by the Municipality to the Contractor are advanced for 

the purpose of assisting the contractor to expedite the work of construction. The Contractor 
shall be responsible for the care and protection of all materials and work upon which payments 
have been made until final acceptance of such work and materials by the Municipality.  Such 
payments shall not constitute a waiver of the right of the Municipality to require the fulfillment 
of all terms of the Contract and the delivery of all improvements embraced in this Contract 
complete and satisfactory to the Municipality in all details. 

 
 
(b) Final Payment 

 
1) After final inspection and the acceptance by the Municipality of all work under the Contract, 

the Contractor shall prepare the requisition for final payment which shall be based upon the 
careful inspection of each item of work at the applicable unit prices stipulated in the Agreement. 
The total amount of the final payment due the Contractor under this contract shall be the 
amount computed as described above less all previous payments. 



2) Before paying the final requisition, Municipality shall require the Contractor to furnish releases 
or receipts from all subcontractors having performed any work and all persons having supplied 
materials, equipment (installed on the Project) and services to the Contractor. The Municipality 
may make payment in part or in full to the Contractor without requiring the furnishing of such 
releases or receipts and any payments made shall in no way impair the obligations of any 
surety or sureties furnished under this Contract. 

 
3) Any amount due the Municipality as Liquidated Damages shall be deducted from the final 

payment due the contractor. 
 
(c) Payments Subject to Submission of Certificates 

 
Each payment to the Contractor by the Locality shall be made subject to submission by the 
Contractor of all written certifications required of him and his subcontractors. 

 
(d) Withholding Payments 

 
The Municipality may withhold any payment due the Contractor as deemed necessary to protect 
the Municipality, and if it so elects, may also withhold any amounts due from the Contractor to 
any subcontractors or material dealers, for work performed or material furnished by them. The 
foregoing provisions shall be construed solely for the benefit of the Municipality and will not require 
the Municipality to determine or adjust any claims or disputes between the Contractor and his 
subcontractors or material dealers, or to withhold any moneys for their protection unless the 
Municipality elects to do so. The failure or refusal of the Municipality to withhold any moneys 
from the Contractor shall in no way impair the obligations of any surety or sureties under any 
bond or bonds furnished under this Contract. 

 
7. Changes in the Work 

 

(a) The Municipality may make changes in the scope of work required to be performed by the 
Contractor under the Contract without relieving or releasing the Contractor from any obligations 
under the Contract or any guarantee given pursuant to the Contract provisions, and without 
affecting the validity of the guaranty bonds, and without relieving or releasing the surety or sureties 
of said bonds. All such work shall be executed under the terms of the original Contract unless it is 
expressly provided otherwise. 

 
(b) Except for the purpose of affording protection against any emergency endangering health, life, 

limb or property, the Contractor shall make no change in the materials used or in the specified 
manner of constructing and/or installing the improvements or supply additional labor, services or 
materials beyond that actually required for the execution of the Contract, unless pursuant to a 
written order from the Municipality authorizing the Contractor to proceed with the change. No claim 
for an adjustment of the Contract Price will be valid unless so ordered. 

 
(c) If applicable unit prices are contained in the Agreement, the Municipality may order the Contractor 

to proceed with desired unit prices specified in the Contract; provided that in case of a unit price 
contract the net value of all changes does not increase the original total amount of the agreement 
by more than twenty-five percent (25%) or decrease the original the total amount by more than 
eighteen percent (18%). 



(d) Each change order shall include in its final form: 
 

1) A detailed description of the change in the work. 
 

2) The Contractor's proposal (if any) or a confirmed copy thereof. 
 

3) A definite statement as to the resulting change in the contract price and/or time. 
 

4) The statement that all work involved in the change shall be performed in accordance with 
contract requirements except as modified by the change order. 

 
5) The procedures as outlined in this Section for a unit price contract also apply in any lump sum 

contract. 
 
8. Claims for Extra Cost 

 

(a) If the Contractor claims that any instructions in Drawings or otherwise involve extra cost or 
extension of time, he shall, within ten days after the receipt of such instructions, and in any event 
before proceeding to execute the work, submit his protest thereto in writing to the Municipality, 
stating clearly and in detail the basis of his objections. No such claim will be considered unless so 
made. 

 
(b) Claims for additional compensation for extra work, due to alleged errors in ground elevations, 

contour lines, or bench marks, will not be recognized unless accompanied by certified survey 
data, made prior to the time the original ground was disturbed, clearly showing that errors exist 
which resulted, or would result, in handling more material, or performing more work, than would be 
reasonably estimated from the Drawings and maps issued. 

 
(c) Any discrepancies which may be discovered between actual conditions and those represented by the 

Drawings and maps shall be reported at once to the Municipality and work shall not proceed except 
at the Contractor's risk, until written instructions have been received from the Municipality. 

 
(d) If, on the basis of the available evidence, the Municipality determines that an adjustment of the 

Contract Price and/or time is justifiable, a change order shall be executed. 

 
9. Termination, Delays, and Liquidated Damages 

 

(a) Right of the Municipality to Terminate Contract. 
 

In the event that any of the provisions of this contract are violated by the Contractor, or by any 
subcontractors, the Municipality may serve written notice upon the Contractor and the Surety of its 
intention to terminate the contract.  The notices shall contain the reasons for such intention to terminate 
the contract, and unless such violation or delay shall cease and satisfactory arrangement for correction 
be made within ten days, the contract shall, upon the expiration of said ten (10) days, cease and 
terminate.  In the event of any such termination, the Municipality shall immediately serve notice thereof 
upon the Surety and the Contractor.  The Surety shall have the right to take over and perform the 
contract; provided, however, that if the Surety does not commence performance thereof within ten (10) 
days from the date of the mailing to such Surety of notice of termination, the Municipality may take 
over the work and complete the project by bid/contract or by force account at the expense of the 
Contractor and his Surety shall be liable to the Municipality for any excess cost incurred. In such 
event the Municipality may take possession of and utilize in completing the work, such materials, 
appliances, and plant as may be on the site of the work and necessary therefore. 



 
(b) Liquidated Damages for Delays. 

 
If the work is not completed within the time stipulated in the applicable bid for Lump Sum or Unit 
Price Contract provided, the Contractor shall pay to the Municipality as fixed, agreed, and 
liquidated damages (it being impossible to determine the actual damages occasioned by the 
delay) the amount of $500.00 per day for each calendar day of delay, until the work is completed. 
The Contractor and Contractor’s sureties shall be liable to the Municipality for the amount thereof. 

 
 

(c) Excusable Delays. 
 

1) The right of the Contractor to proceed shall not be terminated nor shall the Contractor be 
charged with liquidated damages for any delays in the completion of the work due to: 

 
a. Any acts of the Government, including controls or restrictions upon or 

requisitioning of materials, equipment, tools, or labor by reason of war, national 
defense, or any other national emergency; 

 
b. Any acts of the Municipality; 

 
c. Causes not reasonably foreseeable by the parties to this Contract at the time 

of execution which are beyond the control and without the fault or negligence 
of the Contractor, including, but not restricted to, acts of God, terrorism, war, 
acts of another Contractor in the performance of some other contract with the 
Municipality, fires, floods, quarantine, strikes, freight embargoes, and weather 
of unusual severity such as hurricanes, tornadoes, cyclones and other extreme 
weather conditions. 
 

d. Provided, however, that the Contractor promptly notifies the Municipality within 
ten (10) days in writing of the cause of the delay. Upon receipt of such 
notification, the Municipality shall ascertain the facts and the cause and extent of 
delay. If, upon the basis of the facts and the terms of this contract, the delay is 
properly excusable, the Municipality shall extend the time for completing the work 
for a period of time commensurate with the period of excusable delay. 

 
10. Assignment or Novation 

 

The Contractor shall not assign or transfer, whether by assignment or novation, any of its rights, duties, 
benefits, obligations, liabilities, or responsibilities under this Contract without the written consent of the 
Municipality. No assignment or novation of this Contract shall be valid unless the assignment or 
novation expressly provides that the assignment of any of the Contractor's rights or benefits under the 
Contract is subject to any prior lien for labor performed, services rendered, and materials, tools, and 
equipment supplied for the performance of the work under this Contract in favor of all persons, firms, or 
corporations rendering such labor or services or supplying such materials, tools, or equipment. 

 
 
 
 
 
 
 



11. Disputes 
 

(a) All disputes arising under this Contract or its interpretation whether involving law or fact or both, or 
extra work, and all claims for alleged breach of contract shall, within ten (10) days of 
commencement of the dispute, be presented by the Contractor to the Municipality for decision. 
Any claim not presented within the time limit specified in this paragraph shall be deemed to 
have been waived, except that if the claim is of a continuing character and notice of the claim 
is not given within ten (10) days of its commencement, the claim will be considered only for a 
period commencing ten (10) days prior to the receipt of the Municipality. 

 
(b) The Contractor shall submit in detail the claim and proof thereof. 

 
(c) If the Contractor does not agree with any decision of the Municipality, the Contractor shall in 

no case allow the dispute to delay the work but shall notify the Municipality promptly that the 
work shall proceed under protest. 

 
12. Technical Specifications and Drawings 

 

Anything mentioned in the Technical Specifications and not shown on the Drawings or vice versa, shall 
be of like effect as if shown on or mentioned in both. In case of difference between Drawings and 
Technical Specifications, the Technical Specifications shall govern. In case of any discrepancy in 
Drawings, or Technical Specifications, the matter shall be immediately submitted to the Municipality 
for review. Contractor shall be liable for any issues or expenses in the event the discrepancy is not 
submitted to the Municipality. 

 
13. Shop Drawings 

 

(a) All required shop drawings, machinery details, layout drawings, etc. shall be submitted to the 
Landscape Architect in four copies for approval sufficiently in advance of completion requirements 
to afford ample time for checking, including time for correcting, resubmitting and rechecking if 
necessary. The Contractor may proceed, only at Contractor’s own risk, with the manufacture or 
installation of any equipment or work covered by said shop drawings, etc., prior to approval and 
no claim by the Contractor for extension of the contract time shall be granted by reason of his 
failure to timely submit these documents. 

 
(b) Any drawings submitted without the Contractor's stamp of approval will not be considered and will 

be returned to him for proper resubmission. If any drawings show variations from the 
requirements of the Contract because of standard shop practice or other reason, the Contractor 
shall make specific mention of such variation in his letter of transmittal in order that, if acceptable, 
suitable action may be taken for proper adjustment of contract price and/or time.  Contractor will 
not be relieved of the responsibility for executing the work in accordance with the Contract even 
though the drawings have been approved. 

 

(c) If a shop drawing is in accordance with the Contract or involves only minor adjustment in the interest 
of the Municipality not involving a change in contract price or time, the Landscape Architect may 
approve the drawing.  The approval shall not relieve the Contractor from responsibility to adhere 
to the terms of the Contract or from any error in the drawing. 

 
 
 
 
 



14. Requests for Supplementary Information 
 

It shall be the responsibility of the Contractor to make timely requests of the Municipality for any 
additional information which should be furnished by the Municipality under the terms of this Contract, 
and which is required in the planning and execution of the work. Such requests may be submitted 
from time to time as the needed, but each shall be filed in ample time to permit appropriate action to be 
taken by all parties involved so as to avoid delay. Each request shall be in writing, and shal l  list the 
various items and the latest date by which each will be required by the Contractor. The first list shall be 
submitted within two weeks after Contract award and shall be as complete as possible at that time. 
The Contractor shall, if requested, furnish promptly any assistance and information the Landscape 
Architect may require in responding to these requests of the Contractor. The Contractor shall be fully 
responsible for any delay in his work or damage to others arising from his failure to comply fully with 
the provisions of this section. 

 
 
15. Materials and Workmanship 

 

(a) Unless otherwise specifically provided for in the technical specifications, all workmanship, 
equipment, materials and articles incorporated in the work shall be new and of the best grade for 
the respective kinds and purpose. Where equipment, materials, articles or workmanship are 
referred to in the technical specifications as "equal to" any particular standard, the Landscape 
Architect shall decide the question of equality. 

 
(b) The Contractor shall furnish to the Municipality for approval the manufacturer's detailed 

specifications for all machinery, mechanical and other special equipment, which Contractor 
contemplates installing, together with full information as to type, performance characteristics, 
and all other pertinent information as required, and shall likewise submit for approval full 
information concerning all other materials or articles which he proposes to incorporate. 

 
(c) Machinery, mechanical and other equipment, materials or articles installed or used without such 

prior approval shall be at the risk of subsequent rejection. 
 
(d) Materials specified by reference to the number or symbol of a specific standard shall comply with 

requirements in the latest revision the standard and any amendment or supplement thereto in effect 
on the date of the Invitation for Bids, except as limited by type, class or grade, or as modified 
in the technical specifications.     

 
(e) The Municipality may require the Contractor to dismiss from the work such employee or employees 

as the Municipality or the Landscape Architect may deem unqualified. 
 
16. Samples, Certificates and Tests 

 

(a) The Contractor shall submit all material or equipment samples, certificates, affidavits, etc., as 
called for in the Contract Documents or required by the Landscape Architect, promptly after award 
of the Contract and acceptance of the Contractor's bond. No such material or equipment shall be 
manufactured or delivered to the site, except at the Contractor's own risk, until the required 
samples or certificates have been approved in writing by the Landscape Architect.  Any delay in 



the work caused by late or improper submission of samples or certificates for approval shall not 
be considered just cause for an extension of the contract time. 

 
(b) Each sample submitted by the Contractor shall carry a label giving the name of the Contractor, 

the project for which it is intended, and the name of the producer. The accompanying certificate 
or letter from the Contractor shall state that the sample complies with contract requirements, shall 
give the name and brand of the product, its place of origin, the name and address of the producer 
and all specifications or other detailed information which will assist the Landscape Architect in 
making a prompt decision regarding the acceptability of the sample. It shall also include the 
statement that all materials or equipment furnished for use in the project will comply with the 
samples and/or certified statements. 

 
(c) Approval of any materials shall be general only and shall not constitute a waiver of the Municipality’s 

right to demand full compliance with Contract requirements.  After actual deliveries, the Landscape 
Architect will have such check tests made as he deems necessary in each instance and may reject 
materials and equipment and accessories for cause, even though such materials and articles have 
been given general approval. If materials, equipment or accessories which fail to meet check tests 
have been incorporated in the work, the Landscape Architect will have the right to cause their removal 
and replacement by proper materials or to demand and secure such reparation by the Contractor as 
is equitable. 

 
(d) Except as otherwise specifically stated in the Contract, the costs of sampling and testing will be 

divided as follows: 
 

1) The Contractor shall furnish without extra cost, including packing and delivery charges, all 
samples required for testing purposes, except those samples taken on the project by the 
Landscape Architect; 

 
2) The Contractor shall assume all costs of re-testing materials which fail to meet contract 

requirements; 
 

3) The Contractor shall assume all costs of testing materials offered in substitution for those 
found deficient; 

 
4) The Municipality will pay all other expenses. 

 
17. Permits and Codes 

 

(a) The Contractor shall give all notices required by and comply with all applicable federal and state 
laws, ordinances, and codes of the Local Government. All construction work and/or utility 
installations shall comply with all applicable ordinances and codes including all written waivers. 
Before installing any work, the Contractor shall examine the drawings and technical specifications 
for compliance with applicable ordinances and codes and shall immediately report any 
discrepancy to the Municipality. Where the requirements of the drawings and technical 
specifications fail to comply with such applicable ordinances or codes, the Municipality will adjust 
the Contract by Change Order to conform to such ordinances or codes (unless waivers in writing 
covering the difference have been granted by the governing body or department) and shall make 
appropriate adjustment in the Contract Price or stipulated unit prices. 

 
(b) Should the Contractor fail to observe the foregoing provisions and proceed with the construction 

and/or install any utility at variance with any applicable ordinance or code, including any written 



waivers (notwithstanding the fact that such installation is in compliance with the drawings and 
technical specifications), the Contractor shall remove such work without cost to the Municipality. 

 
(c) The Contractor shall at his own expense, secure and pay for all permits for street pavement, 

sidewalks, sheds, removal of abandoned water taps, sealing of house connection drains, pavement 
cuts, buildings, electrical, plumbing, water, gas and sewer permits required by the local regulatory 
body or any of its agencies. 

 
(d) The Contractor shall comply with applicable local laws and ordinances governing the disposal of 

surplus excavation materials, debris and rubbish on or off the Project Area and shall commit no 
trespass on any public or private property in any operation due to or connected with the 
Improvements contemplated in this Contract. 

 
(e) The Contractor will be required to make arrangements for and pay any water, electrical power, or 

any other utilities required during construction. 
 
(f) During construction of this project, the Contractor shall use every means possible to control the 

amount of dust created by construction. Prior to the close of a day's work, the Contractor, if 
directed by the Municipality, shall moisten the site and surrounding area to prevent a dusty condition. 

 
18. Care of Work 

 

(a) The Contractor shall be responsible for all damages to person or property that occur as a result of his 
fault or negligence in connection with the prosecution of the work and shall be responsible for the 
proper care and protection of all materials delivered and work performed until completion and final 
acceptance. 

 
(b) In an emergency affecting the safety of life, limb or property, including adjoining property, the 

Contractor, without special instructions or authorization from the Municipality is authorized to act to 
prevent such threatened loss or injury. Contractor shall follow all instructions of the Municipality. 

 
(c) The Contractor shall avoid damage to existing sidewalks, streets, curbs, pavements, utilities (except 

those which are to be replaced or removed), adjoining property, etc., as a result of his operations 
and shall be responsible for completely repairing any damage thereto caused by the operations. 

 
(d) The Contractor shall shore up, brace, underpin, secure, and protect as maybe necessary, all 

foundations and other parts of existing structures adjacent to, adjoining, and in the vicinity of the 
site, which may be in any way affected by the excavations or other operations connected with the 
construction of the improvements contemplated in this Contract. The Contractor shall be responsible 
for the giving of any and all required notices to any adjoining or adjacent property owner or other 
party before the commencement of any work. The Contractor shall indemnify and save harmless the 
Municipality from any damages on account of settlements or the loss of lateral support of adjoining 
property and from all loss or expense and all damages for which the Municipality may become 
liable in consequence of such injury or damage to adjoining and adjacent structures and their 
premises. 

 
19. Accident Prevention 

 

(a) No person or worker employed in the performance of this Contract shall be required to work in 
surroundings or under working conditions which are unsanitary, hazardous, or dangerous to his 
health or safety as determined under construction safety and health standards promulgated by 
the Department of Labor. 

 
(b) The Contractor shall exercise proper precaution at all times for the protection of persons and 

property and shall be responsible for all damages to persons or property, either on or off the site, 



which occur as a result of his prosecution of the work. 
 
(c) The Contractor shall maintain an accurate record of all cases of death, occupational disease, or 

injury requiring medical attention or causing loss of time from work, arising out of and in the 
course of employment on work under the Contract. The Contractor shall promptly furnish the 
Municipality with reports concerning these matters. 

 

(d) The Contractor shall indemnify and hold harmless the Municipality from any 
claims for damages resulting from property damage, personal injury and/or death 
suffered or alleged to have been suffered by any person as a result of any work 
conducted under this contract. 

 
(e) The Contractor shall provide trench safety for all excavations more than five feet deep prior to 

excavation.  All OSHA Standards for trench safety must be adhered to by the Contractor. 
 
(f) The contractor shall at all times conduct work in such a manner as to ensure the least possible 

inconvenience to vehicular and pedestrian traffic. At the close of the work each day, all streets 
where possible in the opinion of the Municipality, shall be opened to the public in order that 
persons living in the area may have access to their homes or businesses by the use of the streets. 
Barricades, warning signs, and necessary lighting shall be provided to the satisfaction of the 
Municipality at the expense of the Contractor. 

 
 
20. Sanitary Facilities 

 

The Contractor shall furnish, install and maintain ample sanitary facilities for laborers. As the needs 
arise, a sufficient number of enclosed temporary toilets shall be conveniently placed as required. 
Drinking water shall be provided from an approved source, so piped or transported as to keep it safe 
and fresh and served from single service containers or satisfactory types of sanitary drinking stands or 
fountains. All such facilities and services shall be furnished in strict accordance with existing and 
governing health regulations. 

 
21. Use of Premises 

 

(a) The Contractor shall confine equipment, storage of materials, and construction operations to the 
contract limits as shown on the drawings and as prescribed by ordinances or permits, or as may 
be desired by the Municipality, and shall not unreasonably encumber the site or public rights of way 
with materials and construction equipment. 

 
(b) The Contractor shall comply with all reasonable instructions of the Municipality and all 

existing federal, state and local regulations regarding signs, advertising, traffic, fires, explosives, 
danger signals, and barricades. 

 
 
22. Removal of Debris, Cleaning, Etc. 
 

The Contractor shall, periodically or as directed during the progress of the work, remove and legally 
dispose of all surplus excavated material and debris, and keep the Project Area and public rights of way 
reasonably clear. Upon completion of the work, he shall remove all temporary construction facilities, 
debris and unused materials provided for work, and put the whole site of the work and public rights of 
way in a neat and clean condition. 

 

 

 



 
23. Inspection 

 

(a) All materials and workmanship shall be subject to inspection, examination, or test by the 
Municipality and Landscape Architect at any and all times during manufacture or construction 
and at any and all places where such manufacture or construction occurs. The Municipality shall 
have the right to reject defective material and workmanship or require its correction. 
Unacceptable workmanship shall be satisfactorily corrected. Rejected material shall be promptly 
segregated and removed from the Project Area and replaced with material of specified quality 
without charge. If the Contractor fails to proceed at once with the correction of rejected 
workmanship or defective material, the Municipality may by contract or otherwise have the 
defects remedied or rejected materials removed from the Project Area and charge the cost of 
the same against any Monies which may be due the Contractor, without prejudice to any other 
rights or remedies of the Municipality. 

 
(b) The Contractor shall furnish promptly all materials reasonably necessary for any tests which may 

be required. All tests by the Municipality will be performed in such manner as not to delay the 
work unnecessarily and will be made in accordance with the provisions of the technical 
specifications. 

 
(c) The Contractor shall notify the Municipality sufficiently in advance of back filling or concealing 

any facilities to permit proper inspection. If any facilities are concealed without approval or consent 
of the Municipality, the Contractor shall uncover for inspection and recover such facilities at 
Contractor’s expense, when so requested by the Municipality. 

 
(d) Should it be considered necessary or advisable by the Municipality at any time before final 

acceptance of the entire work to make an examination of work already completed, the 
Contractor shall on request promptly furnish all necessary facilities, labor, and material.  If such 
work is found to be defective in any important or essential respect, due to fault of the Contractor 
or subcontractors, the Contractor shall defray all the expenses of such examination and of 
satisfactory reconstruction.  If, however, such work is found to meet the requirements of the 
Contract, the actual cost of labor and material necessarily involved in the examination and 
replacement shall be reimbursable and if completion of the work of the entire Contract has been 
delayed a suitable extension of time will be approved. 

 
(e) Inspection of materials and appurtenances to be incorporated in the improvements included in this 

Contract may be made at  the place of production,  manufacture or  shipment,  whenever the 
quantity justifies it, and such inspection and acceptance, unless otherwise stated in the technical 
specifications, shall be final, except as regards to: (1) latent defects, (2) departures from specific 
requirements of the Contract, (3) damage or loss in transit, or (4) fraud or such gross mistakes as 
amount to fraud. Subject to the requirements contained in the preceding sentence, the inspection 
of materials as a whole or in part will be made at the Project Site. 

 
 

(f) Neither inspection, testing, approval nor acceptance of the work, in whole or in part, by the 
Municipality or its agents shall relieve the Contractor or its sureties of full responsibility for 
materials furnished or work performed not in strict accordance with the Contract.



 
24. Review by Locality 

 

The Municipality and its authorized representatives and agents shall have access to and be permitted 
to observe and review all work, materials, equipment, payrolls, personnel records, employment 
conditions, material invoices, and other relevant data and records pertaining to this Contract, provided, 
however that all instructions and approval with respect to the work will be given to the Contractor only 
by the Municipality through its authorized representatives or agents. 

 
25. Final Inspection 

 

When the Improvements included in this Contract are substantially completed, the Contractor shall 
notify the Municipality in writing that the work will be ready for final inspection on a definite date 
which shall be stated in the notice. The Municipality will make the arrangements necessary to have 
final inspection commenced on the date stated in the notice, or as soon thereafter as is practicable. 

 
26. Deduction for Uncorrected Work 

 

If the Municipality deems it not expedient to require the Contractor to correct work not done in 
accordance with the Contract Documents, an equitable deduction from the Contract Price will be made 
by agreement between the Contractor and the Municipality and subject to settlement, in case of dispute, 
as herein provided. 

 

27. Insurance 
 

The Contractor shall not commence work under this contract until all required insurance under this 
paragraph has been secured by Contractor and approved by the Municipality. 

 

 
(a) Compensation Insurance: The Contractor shall procure and shall maintain during the life of this 

contract Worker's Compensation Insurance as required by the State of  Texas for all of  his 
employees to be engaged in work at the site of the project under this contract and, in case of any 
such work subcontracted, the Contractor shall require the subcontractor similarly to provide 
Worker's Compensation Insurance for all of the employees to be engaged in such work 
unless such employees are covered by the protection afforded by the Contractor's Worker's 
Compensation Insurance. 

 
(b) Contractor's Public Liability and Property Damage Insurance and Vehicle Liability Insurance. The 

Contractor shall procure and shall maintain during the life of this contract Contractor's Public 
Liability Insurance, Contractor's Property Damage Insurance and Vehicle Liability Insurance in the 
following amounts: $1,000,000 Vehicle Liability Insurance and $5,000,000 General Liability 
Insurance.  The insurance policy shall list the Municipality as an additional insured and shall be 
primary with respect to any other insurance policies affording coverage to the Municipality. 

 
(c) Proof of Insurance: The Contractor shall furnish the Municipality with certificates showing the type, 

amount, class of operations covered, effective dates and date of expiration of policies.  Such 
certificates shall also contain substantially the following statement: "The insurance covered by this 
certificate will not be canceled or materially altered, except after ten (10) days written notice has been 
received by the Municipality." 

 
 
28. Warranty of Title 

 

No material, supplies, or equipment to be installed or furnished under this Contract shall be purchased 
subject to any chattel mortgage or under a conditional sale, lease-purchase or other agreement by 
which an interest is retained by the seller or supplier. The Contractor shall warrant good title to all 



materials, supplies, and equipment installed or incorporated in the work and upon completion of all 
work, shall deliver the same together with all improvements and appurtenances constructed or placed 
by Contractor to the Municipality free from any claims, liens, or charges. Neither Contractor nor any 
person, firm, or corporation furnishing any material or labor for any work covered by this Contract shall 
have any right to a lien upon any improvement or appurtenance. Nothing contained in this paragraph, 
however, shall defeat or impair the right of persons furnishing materials or labor to recover under any 
law permitting such persons to look to funds due the Contractor. The provisions of this paragraph 
shall be inserted in all subcontracts and material contracts and notice of its provisions shall be given to 
all persons furnishing materials for the work when no formal contract is entered into for such materials. 

 
29. Warranty of Workmanship and Materials 

 

Neither the final certificate of payment nor any provision in the Contract nor partial or entire use of the 
improvements contemplated in this Contract by the Municipality or the public shall constitute an 
acceptance of work not done in accordance with the Contract nor relieve the Contractor of liability 
relating to any express warranties or responsibility for faulty materials or workmanship. The 
Contractor shall promptly remedy any defects in the work and pay for any damage to other work resulting 
therefrom which shall appear within a period of 12 months from the date of final acceptance of the work. 

 

30. Compliance with Execute Orders 
 

Executive order 11988, relating to evaluation of flood hazards; Executive Order 11288, relating to 
the prevention, control, and abatement of water pollution; Executive Order 11990 relating to the 
protection of wetlands; and Flood Disaster Protection Act of 1973 (P.L. 93-234) 87 Stat. 975. 

 
 
31. Equal Employment Opportunity 

 

The contractor is required to comply with regulations issued pursuant to the Civil Rights Act of 1964 
with respect to nondiscrimination in assisted programs of the Department. 

 
The sponsor shall comply with Title VI of the Civil Rights Act of 1964, which in part,  
 
(a) Prohibits discriminatory employment practices resulting in unequal treatment of persons who are or 
should be benefiting from the grant-aided facility.  
 
(b) Prohibits discriminating against any person on the basis or residence.   
 
The following provisions, known as the EQUAL OPPORTUNITY CLAUSE are to be incorporated 
verbatim in each contract and subcontract.   
 
 
“During the performance of this contract, the contractor agrees as follows: 
 
1. The contractor will not discriminate against any employee or applicant for employment because of 
race, religion, creed, color, sex, or national origin. The contractor will take affirmative action to ensure 
that applicants are employed, and that employees are treated during employment, without regard to 
their race, religion, creed, color, or national origin. Such action shall include but not be limited to 
employment, upgrading, demotion or transfer, recruitment or retirement, advertising, layoff or 
termination, rates of pay or other forms of compensation, and selection training, including 
apprenticeship. The contractor agrees to post in conspicuous places, available to employees and 
applicants for employment, notices to be provided by the contracting officer setting forth the 
provisions of the non-discrimination clause. 
 
2. The contractor will, in all solicitations or advertisements for employees placed by or on behalf of the 
contractor, state that all qualified applicants will receive consideration for employment without 
regard to race, religion, creed, color, sex, or national origin. 



 
3. The contractor will send to each labor union or representative of workers with whom he has a 
collective bargaining agreement or other contract or understanding, a notice, to be provided by the 
agency contracting officer, advising the labor union or workers’ representative of the contractor’s 
commitments under Section 202 of Executive Order Number 11246, as amended in 3 CFR 169 (1974), 
and shall post copies of the notice in conspicuous places available to employees and applicants for 
employment. 
 
4. The contractor will comply with all provisions of Executive Order Number 11246, as amended, and 
of the rules, regulations, and relevant orders of the Secretary of Labor. 
 
5. The contractor will furnish all information and reports required by Executive Order 11246, as 
amended, and by the rules, regulations, and orders of the Secretary of Labor, or pursuant thereto, and 
will permit access to his books, records, and accounts by the contracting agency and the 
Secretary of Labor for purposes of investigation to ascertain compliance with such rules, regulations, 
and orders. 
 
6. In the event of the contractor’s non-compliance with the non-discrimination clauses of this contract 
or with any of such rules, regulations, or orders, this contract may be cancelled, terminated, or 
suspended in whole or in part and the contractor may be declared ineligible for further Government 
contracts in accordance with procedures authorized in Executive Order Number 11246, as amended 
or by rules, regulations, or orders of the Secretary of Labor, or as otherwise provided by law. 
 
7. The contractor will include the provisions of Paragraphs 1 and 7 in every subcontract or purchase 
order unless exempted by rules, regulations, or orders of the Secretary of Labor issued pursuant to 
Section 204 of Executive Order Number 11246, as amended, so that such provisions will be binding 
upon each subcontractor or purchase order, as the contracting agency may direct as a means of 
enforcing such provisions, including sanctions for non-compliance; provided however, that in the event 
the contractor becomes involved in or is threatened with, litigation with a subcontractor or 
vendor as a result of such direction by the contracting agency, the contractor may request the 
United States to enter into such litigation to protect the interest of the United States.” 

 
32. Non Segregated Facilities 

 

The Contractor certifies that it does not and will not maintain or provide for its employees any segregated 
facilities at any of its establishments, and that it does not and will not permit its employees any 
segregated facilities at any of its establishments, or permit its employees to perform their services at 
any location, under its control, where segregated facilities are maintained. As used in this paragraph the 
term "segregated facilities" means any waiting rooms, work areas, rest rooms and washrooms, 
restaurants and other eating areas, time clocks, locker rooms and other storage or dressing areas, 
parking lots, drinking fountains, recreation or entertainment areas, transportation, and housing facilities 
provided for employees which are segregated by explicit directive or are in fact segregated on the basis 
of race, creed, color, or national origin, because of habit, local  custom, or otherwise. 

 
33. Job Offices 

 

(a) The Contractor and its subcontractors may maintain such office and storage facilities on the site 
as are necessary for the proper conduct of the work. These shall be located so as to cause no 
interference to any work to be performed on the site. The Municipality shall be consulted with 
regard to locations. 

 
(b) Upon completion of the improvements, or as directed by the Municipality, the                                 

Contractor shall remove all such temporary structures and facilities from the site, and leave the site 
of the work in the condition required by the Contract. 

 
 
 



34. Partial Use of Site Improvements 
 

The Municipality may give notice to the Contractor and place in use those sections of the improvements 
which have been completed, inspected and can be accepted as complying with the technical 
specifications, if in its opinion, each such section is reasonably safe, fit, and convenient for the use and 
accommodation for which it was intended, provided: 

 
 
(a) The use of such sections of the Improvements shall in no way impede the completion of the 

remainder of the work by the Contractor. 
 
(b) The Contractor shall not be responsible for any damages or maintenance costs due directly to the 

use of such sections. 
 

(c) The period of guarantee stipulated in the Section 29 hereof shall not begin to run until the date of 
the final acceptance of all work which the Contractor is required to construct under this 
Contract. 

 
35. Contract Documents and Drawings 

 

The Municipality will furnish the Contractor without charge 5 copies of the Contract Documents, including 
Technical Specifications and Drawings. Additional copies requested by the Contractor will be furnished 
at cost. 

 
36. Contract Period 

 

The work to be performed under this contract shall commence within the time stipulated by the 
Municipality in the Notice to Proceed, and shall be fully completed within 210 calendar days thereafter. 

 

37.  Conflict of Interest 

 
1.  No official or employee of the State or local government who is authorized in his/her official capacity 
to negotiate, make accept, or approve, or to take part in such decisions regarding a contract or 
subcontract in connection with this project shall have any financial or other personal interest in any 
contract.  
 
2. No person performing services for the State or local government in connection with this project shall 
have a financial or other personal interest other than his/her employment or retention by the State or 
local government, in any contract or subcontract in connection with the project. No officer or employee 
of such interest is openly disclosed upon the public records of the State, and such officer, employee or 
person has not participated in the acquisition for or on behalf of the Participant.  

 
 



STATEMENT OF BIDDER'S QUALIFICATIONS 
 

All questions must be answered and the data given must be clear and comprehensive. This statement 
must be notarized. If necessary, questions may be answered on separate attached sheets. The Bidder 
may submit any additional information he desires. 

 
Name of Bidder: Date Organized:   

 

Address: Date Incorporated   
 

Number of Years in contracting business under present name : 
 

CONTRACTS ON HAND: 

Contract Amount $ Completion Date 
 

 

 
 

 
 

 

Type of work performed by your company:      
 

Have you ever failed to complete any work awarded to you?    
Have you ever defaulted on a contract?   

 

List the projects most recently completed by your firm (include project of similar importance): 

Project Amount $ Mo/Yr Completed 

 

 
 

 
 

 

Major equipment available for this contract:    
 

 

 
 

 

Attach resume(s) for the principal member(s) of your organization, including the officers as well as the 
proposed superintendent for the project. 

 
Credit available: $ Bank reference:    

 

The undersigned hereby authorizes and requests any person, firm, or corporation to furnish any 
information requested by the in verification of the 
recitals comprising this Statement of Bidder's Qualifications. 

 
Executed this day of , 20     . 

 

By:(signature) Title:    
 

(print name)    



NONCOLLUSION AFFIDAVIT OF PRIME BIDDER 
 
 
State of  

 

County of  
 
 

 

  , being first duly sworn, deposes and says that: 
 

(1) He/She is of , the Bidder that has 
submitted the attached Bid; 

 
(2) He/She is fully informed respecting the preparation and contents of the attached Bid and of all 
pertinent circumstances respecting such Bid; 

 
(3) Such Bid is genuine and is not a collusive or sham Bid; 

 
(4) Neither the said Bidder nor any of its officers, partners, owners, agents, representatives, 
employees or parties in interest, including this affiant, has in any way colluded, conspired, connived or 
agreed, directly or indirectly with another Bidder, firm or person to submit a collusive or sham Bid in 
connection with the Contract for which the attached Bid has been submitted or to refrain from bidding 
in connection with such Contract, or has in any manner, directly or indirectly, sought by agreement or 
collusion or communication or conference with any other Bidder, firm or person to fix the price or 
prices in the attached Bid or of any other Bidder, or to fix an overhead, profit or cost element of the 
Bid price or the Bid price of any other Bidder, or to secure through any collusion, conspiracy, 
connivance or unlawful agreement any advantage against the (Local 
Public Agency) or any person interested in the proposed Contract; and 

 
(5) The price or prices quoted in the attached Bid are fair and proper and are not tainted by any 
collusion, conspiracy, connivance or unlawful agreement on the part of the Bidder or any of its 
agents, representatives, owners, employees, or parties in interest, including this affiant. 

 

(Signed)    
 

 
 

Title 

Subscribed and sworn to me this day of . 

 

By:     
Notary Public 

 
My commission expires     



BID BOND 

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

  as PRINCIPAL, and  , as SURETY are 

held and firmly bound unto (City/County) hereinafter called the "Local Public Agency”, in the penal 

sum of  Dollars, ($ ), lawful money of 

the United States, for the payment of which sum well and truly to be made, we bind ourselves, our 

heirs, executors, administrators, successors, and assigns, jointly and severally, firmly by these presents. 

 
THE CONDITION OF THIS OBLIGATION IS SUCH, that whereas the Principal has submitted the 

Accompanying Bid, dated , for    

 

NOW, THEREFORE, the Principal shall not withdraw said Bid within the period specified therein 

after the opening of the same, or, if no period be specified, within thirty (30) days after the said 

opening, and shall within the period specified therefor, or if no period be specified, within ten (10) days 

after the prescribed forms are presented to him for signature, enter into a written contract with the 

Local Public Agency in accordance with the Bid as accepted, and give bond with good and sufficient 

surety or sureties, as may be required, for the faithful performance and proper fulfillment of such 

contract; or in the event of the withdrawal of said Bid within the period specified, or the failure to enter 

into such Contract and give such bond within the time specified, if the Principal shall pay the Local 

Public Agency the difference between the amount specified in said Bid and the amount for which the 

local Public Agency may procure the required work or supplies or both, if the latter be in excess of the 

former, then the above obligation shall be void and of no effect, otherwise to remain in full force and 

virtue. 

 

IN WITNESS THEREOF, the above parties have executed this instrument this day of 

  , the name and corporate seal of each corporate party being hereto affixed 

and these present signed by its undersigned representative, pursuant to authority of its governing body. 

 

(SEAL) 
 

 
 

 

(SEAL) 

 
Attest: By:     

 

Affix 

Corporate 

Seal 

 

 
Attest: By:     



 

Affix 

Corporate 

Seal 

 

 
Attest: By:     

 

 

 

Countersigned 

 

 
By    

 

* Attorney-in-Fact, State of    
 

 

 

CERTIFICATE AS TO CORPORATE PRINCIPAL 

 

 
I, , certify that I am the , , Secretary of the 

 

Corporation named as Principal in the within bond; that , who signed the said bond 
 

on behalf of the Principal was then of said corporation; that I know his/her signature, 
 

and his/her signature thereto is genuine; and that said bond was duly signed, sealed, and attested to, for 

and in behalf of said corporation by authority of this governing body. 

 

 
Corporate 

 Seal 
 

 

Title:      
 

 

 

 

 
 

* Power-of-attorney for person signing for surety company must be attached to bond. 



PAYMENT BOND 
 

KNOW ALL MEN BY THESE PRESENTS that: 
 

 
 

(Name of Contractor or Company) 
 

 
 

(Address) 

 
a  , hereinafter called Principal, 

(Corporation / Partnership) 

 

and     

(Name of Surety Company) 
 

 
 

(Address) 

hereinafter called Surety, are held and firmly bound unto 
 

 
 

(Name of Recipient) 
 

 
 

(Recipient's Address) 

 
hereinafter called OWNER, in the penal sum of $    

 

Dollars, $ in lawful money of the United States, for this payment of 

which sum well and truly to be made, we bind ourselves, successors, and assigns, jointly and severally, 

firmly by these presents. 

 

Whereas, the Principal entered into a certain contract with the OWNER, dated the

 day of , 

a copy of which is hereto attached and made a part hereof for the construction of: 
 

 
 

(Project Name) 
 

 

 

NOW, THEREFORE, THE CONDITION OF THIS OBLIGATION is such that if the Principal shall promptly 

make payment to all persons, firms, SUB- CONTRACTORS, and corporations furnishing materials for or 

performing labor in the prosecution of the WORK provided for in such contract, and any authorized extension 

or modification thereof, including all amounts due for materials, lubricants, oil, gasoline, coal and coke, repairs 

on machinery, equipment and tools, consumed or used in connection with the construction of such WORK, and 

all insurance premiums on said WORK, and for all labor, performed in such WORK whether by SUB-

CONTRACTOR or otherwise, then this obligation shall be void; otherwise to remain in full force and effect. 

 

PROVIDED, FURTHER, that the said Surety, for value received hereby stipulates and agrees that no change, 

extension of time, alteration or addition to the terms of the contract or to WORK to be performed thereunder or 

the SPECIFICATIONS accompanying the same shall in any way affect its obligation on this BOND, and it does 



hereby waive notice of any such change, extension of time, alteration or addition to the terms of the contract or 

to the WORK or to the SPECIFICATIONS. 

 

PROVIDED, FURTHER, that no final settlement between the OWNER and the CONTRACTOR shall abridge 

the right of any beneficiary hereunder, whose claim may be unsatisfied. 

 

IN WITNESS WHEREOF, this instrument is executed in counter-parts, each on of 

(Number) 

which shall be deemed an original, this the day of . 
 

ATTEST:  
 

(Principal) 
 

   By    (s) 

(Principal Secretary) 

 

 
(SEAL) 

 

 

 

 
 

(Witness as to Principal) (Address) 
 

 
  

(Address) 
 
 

ATTEST:  
 

(Surety) 
 

    By     (Witness as to Surety 

 (Attorney in Fact) 
 

 
  

(Address) (Address) 

 

 

 

 
NOTE: Date of BOND must not be prior to date of Contract. If CONTRACTOR is Partnership, all 

partners should execute BOND. 



PERFORMANCE BOND 

 
KNOW ALL MEN BY THESE PRESENTS  that: 

 

 

 
 

(Name of Contractor or Company) 
 

 
 

(Address) 

 
a hereinafter called Principal, and 

 

 
 

(Name of Surety Company 
 

 
 

(Address) 

 
hereinafter called Surety, are held and firmly bound unto 

 

 
 

(Name of Recipient) 
 

 
 

(Recipient's Address) 

 
hereinafter called OWNER, in the penal sum of $    

 

Dollars ($ ) in lawful money of the United States, for the payment of which sum well and truly to be made 
 

we bind ourselves, successors, and assigns, jointly and severally, firmly in these presents. 

 

 

 
Whereas, the Principal entered into a certain contract with the OWNER dated the day of , a copy of 

which is hereto attached and made a part 

hereof for the construction of: 
 

 
 

 

 
 

 

 
 

 
 

NOW THEREFORE, THE CONDITION OF THIS OBBLIGATION is such that if the Principal shall well, truly 

and faithfully perform its duties in all the undertakings, covenants, terms, conditions, and agreements of said 

contract during the original term thereof, and any extensions thereof which may be granted by the OWNER, 

with or without notice to the Surety and during the one year guaranty period, and if he shall satisfy all claims 

and demands incurred under such contract, and shall fully indemnify and save harmless the OWNER from all 

costs and damages which it may suffer by reason of failure to do so, and shall reimburse and repay the OWNER 

all outlay and expense which the OWNER may incur in making good any default, then this obligation shall be 



void, otherwise to remain in full force and effect. 

 

PROVIDED FURTHER, that the said Surety, for value received hereby stipulates and agrees that no change, 

extension of time, alteration or addition to the terms of the contract or to WORK to be performed thereunder or 

the SPECIFICATIONS accompanying the same shall in any way affect its obligation on this BOND, and it does 

hereby waive notice of any such change, extension of time, alteration or addition to the terms of the contract or 

to the WORK or to the SPECIFICATIONS. 

 

 
PROVIDED, FURTHER, that no final settlement between the OWNER and the CONTRACTOR shall abridge 

the right of any beneficiary hereunder, whose claim may be unsatisfied. 

 

IN WITNESS WHEREOF, this instrument is executed in    
 

counterparts, each one of which shall be deemed an original, this the day 
 

of . 
 
 

ATTEST:  
 

(Principal) 
 

   By     (s) 

(Principal Secretary) 

 

 
(SEAL) 

 

 
  

(Witness as to Principal) (Address) 
 

 
  

(Address) 
 

 
 

 

ATTEST:  
 

(Surety) 
 

   By      

(Witness as to Surety)  (Attorney in Fact) 
 

 
  

(Address) (Address) 

 

 
NOTE: Date of BOND must not be prior to date of Contract. If CONTRACTOR is Partnership, all 

partners should execute BOND. 



BID FORM 
SOUTHSIDE PARK 

SAN BENITO, TEXAS 
 
 

Name of Bidder:        

Bidder’s Address:        

          

   Telephone: (        )     
 
 
To:  City of San Benito 
  City Manager 
                        401 N. Sam Houston Boulevard 
                       San Benito, Texas 78586 
                         
 
1. PROPOSAL 
 

A. The undersigned, having examined the Contract Documents, including Technical 
Specifications and Drawings, hereby proposes to furnish labor, materials, tools, equipment, 
supervision, bonds and insurance required to complete the work in accordance with the 
Contract Documents for the Base Bid amount of:  
 
$_________________________________________________________Dollars  
 
 
$________________________________________________________________   
(Total Base Bid Price In Words)  
 

 
2. ADDENDA 
 

A. The Bidder acknowledges receipt of the following addenda covering revisions to the 
Contract Documents and states that the costs, if any, of such revisions have been 
included in the Base Bid and other prices quoted herein: 

 
   Addendum No.    , Dated     
 
   Addendum No.    , Dated     
 
   Addendum No.    , Dated     
 
 
 
 
 
 
 
 
 



3. BREAKDOWN OF BASE BID 
 

A.  Price Item Details (Include material and installation) 

 
 
4. ALTERNATES 
  

A. The alternate prices shall be based on materials, construction and conditions as specified, 
and shall include the cost for the item; all fees, charges, taxes, insurance, overhead, and 
profit. 

 
a. Alternate number one – park sign 

 
$______________________________________________dollars 
 
$_____________________________________________ (price in words) 
 
 

b. Alternate number two – playground seat wall 
 
$______________________________________________dollars 
 
$_____________________________________________ (price in words) 

 
c. Alternate number three - soccer field crowning 

 
$______________________________________________dollars 
 

        $_____________________________________________ (price in words) 

 
ITEM 

 
DESCRIPTION 

 
QTY 

 
UNIT 

 
 TOTAL 

 
1 
 

 
Bonds and Insurance 

 
1 

 
LS 

 
$ _______________ 

    2 Mobilization  
 

1 LS $ _______________ 

    3          Overhead and Profit 
 

1 LS $ _______________ 

4 Site Drainage System 1 LS $ _______________ 

5 
 
Water Distribution System 

 
1 

 
LS 

 
$ _______________ 

     
    6 Sanitary Sewer Collection System 1 LS $ _______________ 
     
    7 Trees and Shrubs 1 LS $ _______________ 
         
    8  Fine Grading and Hydromulch 1 LS $ _______________ 

     
9  Irrigation System 1 LS $ _______________ 

 

 
 
Total Southside Park:                                                                                             

 
                                    

  
 
$ _______________ 

     



 
 

 
5. ADDITION AND DELETIONS LIST 
 

A. The unit prices shall be based on materials, construction and conditions as specified, 
and shall include the cost for the item; all fees, charges, taxes, insurance, overhead, and 
profit. 

 
ITEM      UNIT   PRICE 
 
1. 2” Water line                Linear foot  $______________/LF 
2. 4” sanitary sewer line                     Linear foot  $______________/LF 

3. 4.   12” HDPE storm sewer line             Linear foot  $______________/LF 
4. 8” PVC storm sewer line              Linear foot  $______________/LF  
5. Basin inlet                                                Each                           $______________EA 
6. Fine grading and hydromulch  Square foot  $______________/SF 

 
 

6. NAME AND ADDRESS OF BIDDER 
 
 A. This Bid is submitted in the name of: 
 
  Firm Name:           
  
   Business Address:         
 
                 
 
   By:           
     (Signature) 
 
   Title:           
 
    

Signed and sealed this      day of, _________________2016 
 
 

END OF BID FORM 
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SECTION 013300

SUBMITTAL REQUIREMENTS

PART 1 – GENERAL

1.1 DESCRIPTION OF WORK AND RELATED DOCUMENTS

A. Furnish all work and materials, appliances, tools, equipment, facilities, transportation and 
services required and incidental thereto, as shown on drawings and/or specified herein including 
but not limited to; the submittal of specified products and materials, the submittal of schedule of 
values, materials lists and list of subcontractors and suppliers.  

B. Related Work Specified Elsewhere:

1. Closeout Procedures: Section 01700

C. Whenever possible the minimum acceptable quality of workmanship and materials has been 
defined by the manufacturer's name and catalogue number, reference to industry or 
governmental standards, or description of required attributes and performance.

D. To ensure that the specified products are furnished and installed in accordance with the design 
intent, the Contractor shall submit the various product samples, catalog cuts, descriptive 
literature and required drawings as called for in this article and in the various specification 
sections.

E. The Contractor shall make all required submittals, revise and resubmit as necessary to establish 
compliance with these specifications.  

F. Delays in submission of submittals will not be an acceptable basis for extension of the contract 
completion date.

G. All submittals shall be accompanied by a transmittal indicating the specification section, 
submittal number, sub-contractor or supplier name and a brief description.  Submittals shall be 
transmitted to the Landscape Architect.  Include five (5) copies of each submittal with three (3) 
copies being returned to the Contractor.  

1.2 QUALITY ASSURANCE

A. The Contractor shall, prior to making each submittal to the Landscape Architect, review and 
coordinate all aspects of each item being submitted and verify that what is being submitted 
complies in all respects with the requirements of the Contract Documents.  The contractor shall 
affix his signature stamp to each submittal, certifying that this coordination has been performed.

B. No materials for which samples or shop drawings are required for approval shall be delivered to 
the site until they have been approved, unless such requirement is expressly waived in writing by 
the Landscape Architect and then only at the Contractor's risk of subsequent rejection.

C. All samples shall be taken in such manner as to be truly representative of the entire lot and shall 
not be modified in any way as to alter the quality or appearance.  The samples shall be of such 
size, quality or number as to permit the Landscape Architect to properly judge their acceptability.

D. All samples shall be packed so that they reach their destination in good condition.  All samples 
shall be properly labeled, or otherwise marked, to show the material or product represented, its
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place of origin, the name of producer, the name of contractor, and the contract number for which 
it is intended. The samples shall be delivered with all transportation charges prepaid by the 
Contractor to the location designated.

E. After deliveries of materials to the site, the Landscape Architect will make such field checks as 
they deem necessary to ensure compliance with the materials delivered or used with the 
contract requirements.  The Landscape Architect may reject such materials for cause even 
though such materials have previously been given general approval. If materials which fail to 
meet field check tests have been incorporated into the work, the Landscape Architect shall have 
the authority to require their removal and replacement with proper materials conforming to the 
contract requirements, at no cost to the Owner.

1.3 MASTER SUBMITTAL LIST

A. The Contractor shall submit a master submittal list to the Landscape Architect within twenty-one 
(21) days after issuance of the Notice to Proceed.  This schedule shall include the submittal 
number, related specification section, submittal date, submittal review status and a brief 
description.  The submittal list shall be kept current and updated every two weeks during the 
early stages of the contract submittal period, then as required thereafter.

1.4 MATERIAL SUPPLIER AND SUBCONTRACTOR LIST

A. The Contractor shall submit a list of material suppliers and subcontractors to the Landscape 
Architect within twenty-one (21) days after issuance of the Notice to Proceed.  Written 
notification and approval is required for any subsequent change to the original approved list.

1.5 SCHEDULE OF VALUES

A. The Contractor shall submit a detailed billing breakdown on the standard AIA Continuation 
Sheet to the Landscape Architect within twenty-one (21) days after issuance of the Notice to 
Proceed.

B. The�approved�schedule�of�values�will�be�the�basis�for�reviewing�the�Contractor’s�applications�for�
payment.  

C. No payment will be made to the Contractor until the schedule of values has been approved.  

D. The bid proposal form breakdown shall establish the line items and amounts in the schedule of 
values.  

E. The schedule of values shall have separate line items for Bonds and Insurance and Overhead 
and Profit as reflected in the bid proposal form.  

1.6 CONSTRUCTION SCHEDULE

A. Prior to commencing work, the Contractor shall submit a preliminary construction schedule.  The 
Contractor shall make any revisions deemed necessary and resubmit it to the Landscape 
Architect for final approval. The construction schedule shall include the following:

1. The anticipated date of commencement and completion of the various operations to be 
performed under the Contract, including submission of shop drawings and other 
information requiring approval of the Landscape Architect which directly controls the key 
operations.
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2. The sequence and inter-relationship of each of these operations with the others and, when 
applicable, with those of other related contracts.

3. The estimated time required for fabrication and delivery of controlling materials and 
equipment required for the work.

B. The accepted schedule shall be revised by the Contractor and five copies submitted to the 
Landscape Architect.

1. If the time allowed for completion is extended by the Owner.
2. If extra work was ordered by the Owner, which is not included in the original project scope 

of work operations. 
3. If the actual progress of the work is such that, in the judgement of the Landscape 

Architect, the remaining work to be performed will not be started or completed, or both as 
indicated by the current schedule.

1.7 SUBMITTAL REVIEW

A. All submittals shall be scheduled to allow at least ten (10) working days for the review process 
by the Landscape Architect.

B. The Landscape Architect’s� review� shall� not� be� construed� as� a� complete� check,� but� that� the�
general method of construction and detailing is satisfactory. Review shall not relieve the 
Contractor from responsibility for errors or omissions, which may exist.  Review notations shall 
be one of the following.

1. "No Exceptions Taken":  Contractor authorized to proceed with fabrication, purchase or 
both.

2. "Conditional to Remarks":  Contractor authorized to proceed with fabrication, purchase or 
both, subject to the items so noted, subject to the revisions, if any, requested by the 
Landscape Architect’s�review�comments.

3. “Revise and Resubmit":  Contractor not to proceed with purchase or fabrication.  Submittal 
shall be revised as called for and re-submitted for approval.

4. “Rejected":  Contractor to re-review and re-submit submittal which is in compliance with 
these documents and in accordance with any review notations by the Landscape Architect.  
If the Contractor considers any required revision to be a change, he shall so notify the 
Landscape Architect as provided under "Changes" in the General Conditions.

C. Review by the Landscape Architect shall be general only and shall not constitute a waiver of the 
Owner's right to demand full compliance with the contract requirements.  When a material has 
been approved, no change in brand or make will be permitted unless:

1. The manufacturer cannot make satisfactory delivery; or
2. The material as delivered fails to comply with the contract requirements.

END OF SECTION 01300
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SECTION 017700

PROJECT CLOSEOUT PROCEDURES

PART 1 – GENERAL

1.1 DESCRIPTION OF WORK AND RELATED DOCUMENTS

A. Furnish all work and materials, appliances, tools, equipment, facilities, transportation and 
services required and incidental thereto, as shown on drawings and/or specified herein
including but not limited to; the submittal of closeout documents, final cleaning of materials and 
equipment and furnishing permit clearances, guarantees and warranties.  

B. Related Work Specified Elsewhere:

1. Submittal Requirements:  Section 01300

C. The completion of the closeout procedures indicated in these specifications will be a condition 
for releasing final payment.  

1.2 PROJECT CLEAN-UP

A. Provide all required personnel, equipment and materials needed to maintain the specified 
standard of cleanliness.  Use only materials and equipment which are compatible with the 
surface being cleaned, as recommended by the manufacturer of the material, or as approved by 
the Landscape Architect.

B. Final cleaning shall mean a level of cleanliness generally provided by skilled cleaners using 
commercial quality, site maintenance equipment and materials.

C. The Contractor shall schedule a final cleaning as approved by the Landscape Architect. 

1.3 OPERATION AND MAINTENANCE MANUAL

A. The Contractor shall obtain from the various Subcontractors various operation and maintenance 
data, replacement parts lists, maintenance schedule requirements, etc., and bind the 
information into a reference manual.  Two sets shall be turned over to the Landscape Architect
prior to request for final payment.

B. Operation and maintenance manuals shall be neatly bound with each trade so indexed.  In 
some cases, approved shop drawings and submittals may suffice for use in this regard.
Equipment parts lists for replacement purposes shall be included wherever possible.

1.4 ONSITE TRAINING

A. The Contractor shall provide a demonstration of the operation techniques and methods of the 
mechanical, electrical and plumbing systems.  This demonstration must be coordinated with the 
Landscape Architect.  The operation and maintenance manuals must be available for use 
during this training period.  

B. The Contractor shall propose a time in writing to the Landscape Architect allowing at least 
seventy-two (72) hours notice.  
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1.5 AS BUILT DRAWINGS

A. Final "As-Built" drawings shall be prepared by the Contractor in a� 24”x36”� format.� � These 
drawings shall indicate all changes or deviations from the construction documents.  These 
drawings shall be submitted to the Landscape Architect on a CD.  The drawings must clearly 
state AS BUILT and be neatly organized.  

1.6 GUARANTEES AND WARRANTIES

A. The Contractor shall provide a letter of guarantee and warranty.  

B. The Contractor shall provide final clearances from all permitting agencies.  

1.7 FINAL COMPLETION

A. The Contractor shall supply a written request for a Final Completion inspection.  This request 
shall include the following:

1. Certification that the work and actions specified in the Contract Documents has been 
completed and that the Owner has full use of the site.  

2. All equipment has been tested and balanced and is fully functional.  
3. The Onsite Training Program has been completed and there are no outstanding issues 

resulting from said program.
4. A copy of the list of deficiencies generated by the Substantial Completion Inspection, with 

each item initialed and showing date completed.  
5. A list of all Subcontractors and material suppliers with name, address and phone number.  

Include source for parts replacement and local representative if different.  
6. Submit all test/adjust/balance records and start-up performance reports.
7. Submit all tools, keys and any special devices to assure complete operation by the 

Owner. 
8. Final application for payment.
9. Waivers, Sworn Statements and Affidavits of Payments to Subcontractors and Suppliers.  

END OF SECTION 01700
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Section 328400

NON-POTABLE
PLANTING IRRIGATION

PART 1 – PRODUCTS

1.12 GENERAL

Unless otherwise noted on the Drawings, all materials shall be new and unused.  The irrigation 
equipment catalog numbers used for reference in these Specifications are to establish 
minimum quality standards and may be substituted with an "approved equal" as outlined in 
Paragraph 1.06 of this section, unless specifically requested by the Owner.  

1.13 POLYVINYL CHLORIDE PIPE (PURPLE PVC PIPE)

PVC pipe manufactured in accordance with ASTM Standards noted herein.

A. Marking and Identification:  PVC pipe shall be continuously and permanently marked with the 
following information:  Manufacturer's name, size, type of pipe, and material, PVC number, 
Product Standard number, and the NSF (National Sanitation Foundation) Seal.

B. PVC pipe fittings:  Shall be of the same material as the PVC pipe specified and compatible with 
PVC pipe furnished.  Solvent weld type shall be for Schedule 40.

C. PVC Pipe:  Lateral line pipe shall be Class 200 solvent weld, SDR-21, PS 22-70 for all sizes 
3/4" - 2".  Mainline pipe shall schd.40 PVC, unless otherwise noted on the Drawings.

D. Flexible PVC Risers (Nipples):  All flexible PVC nipples shall be made from virgin PVC material, 
and shall comply with ASTM D2287, shall be tested at 200 P.S.I. static pressure for 2 hours and 
have a quick burst rating of a minimum 400 P.S.I.  Flexible PVC pipe nipples shall be factory 
assembled only.

E. Unless�otherwise�noted�on�the�Drawings,�no�pipe�smaller�than�¾”�shall�be�used.��

1.14 SWING JOINTS

Swing joints shall be O-ring seal type.  Use Lasco, KBI or approved equal.

1.15 WIRE AND SPLICES

A. All electrical, control and ground wire shall be of size as indicated on the Drawings or in these 
Specifications.  All wiring to be used for connecting the automatic remote control valve to the 
automatic�controllers�shall�be�Type�“UF”�600�volt,�solid�copper,�single�conductor�wire�with�PVC�
insulation and bear UL approval for direct underground burial feeder cable.  
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B. Verification of wire types and installation procedures shall be checked to conform to local codes.

C. Wire connectors shall be King low voltage connectors, tan color.  

D. Two-wire No. 14 UF Direct Burial Cable

1. Conductor:  Soft-annelaed copper conforming to UL std. 719, Parts 18-22.
2. Insulation:  Polyvinylchloride, 60 degree C rated, conforming to UL std. 719, Parts 23-25.
3. Manufacturer’s� Identification:� � Surface� embossed� with� manufacturer’s� name,� voltage�

rating, size and type of designation.
4. Underwriter’s�Laboratories�Approval:� �All�cable�shall�be�tested�physically�and�electrically�

in accordance with UL std. 719, and shall bear UL labels.  

E. No. 10/2 UF Direct Burial Cable:

1. Conductors:  The conductors shall consist of solid, soft-annealed copper.
2. Insulation:  Over each conductor, there shall be extruded a polyvinylcholoride compound, 

UL rated for 60 degrees CENTIGRADE.
3. Color Coding:  In conformance with the National Electrical Code.
4. Assembly:  Flat, parallel configuration.
5. Overall� Sheath:� � A� polyvinylchloride� sheath� compound� conforming� to�UL� 719,� for� “UF”�

cable shall be applied overall.  

F. Ground:  The ground conductor shall consist of solid, uncoated soft-annealed No. 6 copper 
wire. 

G. Ground rod, decoders, surge protectors

1.16 MANUAL/ISOLATION VALVES

A. All isolation valves 2-1/2 inches and larger shall be resilient wedge gate valve as manufactured 
by Matco-Norca series 10RT.  All isolation valves smaller than 2-1/2”� shall� be� Speers� PVC,�
double union ball valves or approved equal.  All valves must be certified for a working pressure 
of 125 PSI with a hyrdrostatic shell test of 200 PSI and a hydrostatic seal test of 150 PSI.  Both 
ends must be screw type for use with PVC pipe.  

B. All isolation valves shall be housed in an appropriately sized valve box.  

1.17 ELECTRIC REMOTE CONTROL VALVES (FOR NON-POTABLE IRRIGATION)

A. All� electric� valves� shall� be� “normally� closed”,� solenoid� operated,� 24� volt� A.C.,� 60�Hz.,�Globe-
Angle or Globe type valve installed in the angle or globe configuration.

B. Valves shall be Hunter, Pressure Regulating (XPR), Series, unless otherwise indicated on the 
Drawings.  
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C. A flow stem adjustment shall be included in each valve.

1.18 VALVE BOXES (FOR NON-POTABLE IRRIGAITON)

A. All electrical valves shall be placed below grade within 12X18” valve boxes.  Valve boxes shall 
be ARMOR Series. With a purple bolt down or�locking�cover�marked�“Irrigation�Control�Valve,”�
or approved equal.  

B. All isolation shut-off valves shall be installed in suitable valve access boxes or proper size
(ARMOR-10RND) as required for easy access to the valve.  Valve boxes shall be Rain Bird
(minimum� size),� with� matching� green� bolt� down� or� locking� cover� marked� “Irrigation� Control�
Valve,”�or�approved�equal.��

C. A valve box shall be provided for all valves.

D. Boxes shall be suitable in size and configuration for the operability and adjustment of the valve.

E. Extension sections will be used as appropriate to the depth of piping.

F. All valve box covers shall bolt down or have locking mechanisms and shall be colored green.

1.19 POP-UP SPRAY, MICRO SPRAY, ROTOR AND BUBBLER HEADS (FOR NON-POTABLE)

A. Pop-up spray, rotor and bubbler heads are specified on the Drawings.

B. One adjustable bubbler head shall be provided per each tree location as shown on the 
Drawings.

C. Spray heads shall have a minimum 4" pop-up�or�12”�pop-up as designated on the Drawings.  
The sprinkler body and all related parts shall be plastic cycolac or polycarbonate.  They shall 
have a spring retraction for positive return action of the pop-up nozzle.  The spring for retraction 
and the adjustable nozzle screw shall be made of corrosion resistant materials.

D. All heads are to be operated and site adjusted to match precipitation rate of all heads in the 
zone with proper nozzle selection and arc adjustments.

E. MICRO-SPRAYS -The nozzle shall be constructed of corrosion and UV-resistant plastic. The 
nozzle shall have a pop-up stem that when under water pressure, pops up an additional inch. It 
shall also have a stainless steel retraction spring to retract the stem when water pressure is 
released. The stem shall have an integral elastomeric flow bushing for maintaining a constant 
flow rate over the operating pressure range of 25 to 60 PSI (1.7 to 4.1 bars; 172 to 413 kPa). 
The nozzle shall be protected from debris by a stainless steel screen that is integral to the pop-
up stem.  The nozzle shall have standard female threads that are compatible with the threaded 
riser� on�Hunter� spray� heads� as�well� as� some� other�manufacturer’s� spray� heads.� The� nozzle�
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shall carry a two-year, exchange warranty (not prorated). Must be installed in Institutional spray 
body.

1.20 DRIP IRRIGATION (FOR NON-POTABLE IRRIGATION)

A. The dripperline shall be XFS-09-12 non-potable as manufactured by Rain Bird Irrigation, Inc.  
Dripper flow rate and spacing shall be as indicated on the Drawings.

B. Soil Staples (TLS6): All on-surface/under mulch Techline CV/Techline Techlite installations shall 
be�held�in�place�with�Techline�Soil�Staples�spaced�evenly�every�3’�to�5’�on�center,�and�with�two�
staples on each change of direction.

C. Line Flushing Valves: All Techline/Techlite systems shall be installed with Netafim Automatic 
Line Flushing Valves as indicated on drawings.  Techline CV zones do not require an automatic 
line flushing valve but must have a manual flushing port(s) in the position that an automatic 
flush valve would be positioned.

D. Pressure Regulator: A pressure regulator shall be installed at each zone valve or on the main 
line to ensure operating pressures do not exceed system requirements.  The pressure regulator 
shall be a Netafim Pressure Regulator.

E. Disc Filter:  A disc filter shall be installed at each zone valve or on the main line to ensure 
proper filtration.  The filter shall be a Netafim Disc Filter.  Model number and mesh as indicated 
on the Drawings.

1.21 ELECTRIC CONTROLLER 

A. The electric irrigation controller shall be a Controller type controller capable of operating the 
number of stations as indicated on the Drawings.  The system is designed to operate multiple 
valves at a time, unless otherwise noted.  The controller will be specified on the Drawings.

B. Power source shall be standard 120 volt 60 Cycle AC.  Output for operation of companion 
solenoid actuated valves shall be 24 volts 60 Cycle AC., unless otherwise noted on the 
Drawings.  

C. Provide an automatic rain/freeze shutoff with controller.

D. All local and applicable codes shall take precedence in the furnishing and/or connecting of the 
120 volt electrical service to the controller.  

E. Adequate coverage and protect of the 24 volt service wires leading from the controllers shall be 
installed from the bottom of the controllers to at least six (6) inches below ground level or to 
floor level.  

1.22 BACKFLOW PREVENTER (NOT FOR NON-POTABLE IRRIGATION SYSTEM)
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A. A backflow prevention device shall be located and sized as shown on the Drawings.

B. This assembly shall be installed in a box and conform to the City Plumbing Codes and 
manufacturer’s�recommendations.

C. Backflow preventer housing shall be called for on the Drawings.

1.23 GLUE

A. All glue used shall be Red Christie Hot Glue.  

B. All primer shall be P-68 Purple Primer. 

PART 2 – EXECUTION

2.1 INSTALLATION, GENERAL

C. Design Pressure:  This irrigation system has been designed to operate with a minimum static 
inlet water pressure as indicated on the Drawings.  The Contractor shall take a pressure reading 
prior to beginning construction.  If the pressure reading is 5% less than above, the Contractor 
shall notify the Engineer/Architect.  

D. Contractor Responsibility:  The Contractor shall not willfully install the irrigation system as 
shown on the drawings when it is obvious in the field that obstructions, grade differences or 
discrepancies in equipment usage, area dimensions or water pressure exist that might not have 
been considered in the design.  Any deviation between the Contract Documents and field 
conditions shall be brought to the attention of the Engineer/Architect in writing.  In the event this 
notification is not performed, the Contractor shall assume full responsibility for any revision 
necessary.

E. Staking:  Before installation is started, place a stake or flag where each sprinkler is to be 
located, in accordance with the Drawings.  Staking shall be approved by the Engineer/Architect 
before proceeding.

F. Piping Layout:  Piping layout is diagrammatic. Route piping around existing trees and root 
zones in such a manner as to avoid damage to plantings.  Where access is restricted, bore 
under large existing trees to avoid damage and exposure of the root system.  Do not dig within 
the ball of newly planted trees or shrubs.

G. In areas where trees are present, trenches will be adjusted on site to provide a minimum 
clearance of four times the trunk diameter of the tree (at its base) between any tree and any 
trench.

H. All material and equipment shall be delivered to the Worksite in unbroken reels, cartons or other 
packaging to demonstrate that such material is new and of a quality and grade in keeping with 
the intent of these Specifications.
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H. Refer to the Drawings for drip installation details.

2.2 EXCAVATION AND TRENCHING

A. All backfill operations shall conform to Title 30, TAC, Chapter 344.62, effective Jan. 1, 2009.

B. The Contractor shall perform all excavation to the depth indicated in these Specifications and 
Contract drawings.  The banks of trenches shall be kept as nearly vertical as practicable.  
Trenches shall be wide enough to allow a minimum of 4" between parallel pipelines or electrical 
wiring.  Where rock excavation is required, or where stones or rubbles is encountered in the 
bottom of the trench that would create a concentrated pressure on the pipe, the rock, stones, or 
rubble shall be removed to a depth of six (6) inches minimum below the trench depth indicated.  
The over depth rock excavation and all excess trench excavation shall be backfilled with loose, 
moist earth or sand, thoroughly tamped.  Whenever wet or otherwise unstable soil that is 
incapable of properly supporting the pipe is encountered in the trench bottom, such shall be 
removed to a depth and length required, and the trench backfilled to trench bottom grade as 
hereinafter specified, with course sand, fine gravel or other suitable material.

C. Bottom of trench grade shall be continued past ground surface deviations to avoid air pockets 
and low collection points in the line.  The minimum cover specifications shall govern regardless 
of variations in ground surface profile and the occasional deeper excavation required at banks 
and other field conditions.  Excavation shall be such that a uniform trench grade variation will 
occur in all cases where variations are necessary.

D. Trench excavation shall comprise the satisfactory removal and disposition of all materials, and 
shall include all shoring and sheeting required to protect the excavation and to safeguard 
employees.

E. During excavation, material suitable for backfilling shall be stockpiled in an orderly manner a 
sufficient distance back from edge of trenches to avoid overloading and prevent slides or 
cave-ins.  Material unsuitable for backfilling shall be wasted as directed by the 
Engineer/Architect.  When excavated material is of a rocky nature and the topsoil or any other 
layer of excavated material is suitable for pipe bedding and backfill in the vicinity of the pipe, 
such material shall be separately stockpiled for use in such bedding and pipe backfill 
operations, unless satisfactory imported material is used.

F. All excavations and backfill shall be unclassified and covered in the basic bid.  No additional 
compensation will be allowed for rock or rubble encountered.

G. Restore all surfaces, existing underground installations, etc., damaged or cut as a result of the 
excavations to their original conditions in a manner acceptable to the Engineer/Architect.

2.3 PIPE INSTALLATION

A. Sprinkler Mains:  Sprinkler mains are that portion of piping from water source to electric valves.  
This portion of piping is subject to surges since it is a closed portion of the sprinkler system.  
Sprinkler mains shall be installed in a trench with a minimum of 18 inches of cover.



NON-POTABLE PLANTING IRRIGATION                328400- 7
Heffner Design Team, PLLC

B. Lateral Piping:  Lateral piping is that portion of piping from electrical valve to sprinkler heads.  
This portion of piping is not subject to surges since it is an "open end" portion of the sprinkler 
system.  Lateral piping shall be installed in a trench with a minimum of 18 inches of cover.

C. Remove lumber, rubbish, and rocks from trenches.  Provide firm, uniform bearing for entire 
length of each pipeline to prevent uneven settlement.  Wedging or blocking of pipe will not be 
permitted.  Remove foreign matter or dirt from inside of pipe before welding, and keep piping 
clean during and after laying pipe.

D. PVC pipe shall not be installed where there is water in the trench, nor shall PVC pipe be laid 
when temperature is 40 deg. F or below or when rain is imminent.  PVC pipe will expand and 
contract as the temperature changes.  Therefore, pipe shall be snaked from side to side of 
trench bottom to allow for expansion and contraction.

E. PVC pipe shall be cut with a hand saw or hack saw with the assistance of a square and sawing 
vice, or in a manner so as to ensure a square cut.  Burrs at cut ends shall be removed prior to 
installation so that a smooth unobstructed flow will be obtained.  

F. All PVC pipe shall be installed with pipe markings facing the top of the trench.  

G. Thrust blocks shall be installed as indicated on the Drawings.  

2.4 PVC PIPE AND FITTING ASSEMBLY

A. Make solvent-welded joints following standards noted herein.  Thoroughly clean pipe and fittings 
of dirt, dust, and moisture with an approved colored PVC primer before applying solvent.

B. All plastic to plastic joints shall be solvent-weld joints or slip seal joints.  Only the solvent 
recommended by the pipe manufacturer shall be used.  All plastic pipe and fittings shall be 
installed as outlined and instructed by the pipe manufacturer and it� shall� be� the�Contractor’s�
responsibility to make arrangements with the pipe manufacturer for any field assistance that 
may be necessary.  The Contractor shall assume full responsibility for the correct installation.  

C. Solvent weld joints shall be made in the following manner:

1. Thoroughly clean the mating pipe and fittings with approved cleaner and a clean dry 
cloth.

2. Apply a uniform coat of solvent to the outside of the pipe with a non-synthetic bristle 
brush or applicator.  

3. Apply solvent to inside of the fitting in a similar manner.
4. Re-apply a light coat of solvent to the pipe and quickly insert it into the fitting.
5. Give the pipe or fitting a quarter turn to ensure even distribution of the solvent and make 

sure that the pipe is inserted to the full depth of the fitting socket.  
6. Hold in position for 15 seconds.
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7. Wipe of excess solvent that appears at the outer shoulder of the fitting.  Cure 24 hours 
before charging system with water.  

D. PVC to Metal Connection:  Work metal connections first.  Use a non-hardening pipe dope such 
as Permatex No. 2 or "Teflon" tape on threaded PVC to metal joints.  Use only light wrench 
pressure.  All plastic to metal joints shall be made with plastic male adapters.  

E. Threaded PVC Connections:  Where required, use threaded PVC adapters into which pipe may 
be welded.

2.5 CONTROL WIRE INSTALLATION

A. All electric control cables shall be of size as shown on the Drawings and/or as specified and 
shall be installed in the piping trenches wherever possible.

B. Install wire in the pipe trench as detailed on the Drawings.  

C. Wire shall be placed in the trench as loose as possible and with as much slack as possible to 
allow for expansion and contraction of the wire.  Where it is necessary to run wire in a separate 
trench, the wire shall have at least twelve (12) inches of cover. 

D. All wire connections at remote control valves, either direct buried or in boxes, and at all splices 
shall be left with sufficient slack so that in case of repair, the splice may be brought to the 
surface without disconnecting�the�wires.��Slack�shall�be�coiled�in�approximately�1”�wraps.��

E. Each remote control valve or group of remote control valves, which are to be connected to one 
station of a controller, shall have wire sizes as shown in the wiring diagrams on the Drawings or 
as specified.  All remote control valves, what are to be connected to the same controller, shall 
be connected to a common ground wire system entirely independent of the common ground 
wire system of all other controllers.  Only those remote control valves which are being controlled 
by one specific controller, shall be connected to that controller’s�common�ground�wire�system.��

F. All control wire less than 500 feet in length shall be continuous without splices or joints from the 
controller to the valves.  Connections to the electric valves shall be made within 18 inches of the 
valve using connectors specified in Paragraph 2.4 of this section, unless otherwise approved by 
the Engineer/Architect in writing.

G. The Contractor shall obtain the Engineer/Architect's approval for wire routing when installed in a 
separate ditch.  Control wires may be installed in a common ditch with piping; however, wires 
must be installed underneath mainline piping.

H. All wire passing under existing or future paving, sidewalk, construction, etc., shall be encased in 
1”�minimum�PVC�Schedule�40�conduit�extending�at� least� twelve (12) inches beyond edges of 
paving, sidewalks, or construction.
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2.6 POP-UP SPRAY, MICRO-SPRAY, ROTORY AND BUBBLER HEADS (PURPLE FOR NON-
POTABLE IRRIGATION)

A. Provide heads and nozzles as specified and install in locations as shown on the Contract 
Drawings.

B. All heads of a particular type and for a particular function in the system shall be of the same 
manufacturer�and�shall�be�marked�with� the�manufacturer’s�name�and� identification,� in�such�a�
position that they can be identified without being removed from the system.  All sprinkler heads 
and quick coupling valves shall be set perpendicular to finished grades unless otherwise 
indicated on the Drawings.  

C. Pop-up spray and micro-spray heads shall be installed on a swing joint pipe connector as 
detailed.  Rotary heads shall be installed on a double swing joint connected to the lateral pipe.  
Bubbler shall be a tree well flexible riser-bubbler head on a flex pipe.  Provide wire staple to 
secure the bubbler to the top of the root ball.  Keep heads a minimum of 4 inches from paved 
surfaces.

D. Heads shall be installed with underside of flange flush with the finished grade.

E. Contractor will be required to adjust heads as necessary after establishment of grass or other 
plant material.

2.7 MANUAL VALVES

A. Manual valves shall be sized and located where shown on the Drawings.

B. Valve boxes shall be adjusted to be flush with finished grade.  

C. Valve boxes shall be properly supported and of sufficient construction that tractors, mowers or 

D. other equipment crossing over the boxes will not push boxes down and damage the pipe, valve, 
or box.

2.8 VALVE AND VALVE BOX PLACEMENT (PURPLE FOR NON-POTABLE IRRIGATION)

A. A ball valve shall precede each valve to provide shut off for repair of valves.

B. All manual, electric, and quick coupling valves shall be in boxes as specified in Paragraph 2.6 of 
this section, and shall be set with a minimum of six (6) inches of space between their top 
surface and the bottom of the valve box.  The base of the box shall be filled with pea gravel per 
manufacturer’s�installation�instructions.

C. Valves shall be fully opened and fully closed to ensure that all parts are in operating condition.
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D. Valve boxes shall be set plumb, vertical, and concentric with the valve stem.

E. Any valve box which has moved from this required position so as to prevent the use of the 
operating wheel of the valve shall be reset by the Contractor at his own expense.

2.9 ELECTRIC CONTROLLER

A. Electric controller shall be located as shown on the Drawings and shall be capable of operating 
the number of stations indicated.

B. The system is designed to operate multiple sections at a time, unless otherwise noted on the 
Drawings in strict accordance with the manufacturer's published installation instructions.

2.10 ELECTRIC REMOTE CONTROL VALVES

A. Remote control valves shall be located and sized as shown on the Drawings.  All electrical 
connections shall be made when the weather is dry with connection kits as specified in 
Paragraph 2.4 of this section in strict accordance with manufacturer's recommended 
procedures.  All remote control valves shall be installed in a horizontal position, in accordance 
to the manufacturer's published installation instructions.

B. It shall be the responsibility of the Contractor to furnish and install the proper size wire on each 
of the low voltage circuits from the master control center to the various electric remote control 
valves.

C. Consideration shall be given to each circuit for allowance of voltage drop and economy 
consistent with accepted practices of electrical installation.  Under no circumstances shall the 
voltage of any branch circuit be reduced more than proper due to length of run exceeding the 
maximum� allowable� for� the�wire� size� used.� � “Up-sizing”� wire� to� compensate� for� voltage� drop�
shall�be�at�the�Contractor’s�expense,�whether�or�not�indicated�on�the�Drawings.�

2.11 BACKFILL AND COMPACTION

A. After system is operating and required tests and inspections have been made, the trenches 
shall be carefully backfilled with the excavated materials approved for backfilling, consisting of 
earth, loam, sandy clay, sand, gravel, soft shale, or other approved materials, free from large 
clods of earth or stone.  Rock, broken concrete, or pavement, and large boulders shall not be 
used as backfill material. The backfill shall be thoroughly compacted and made flush with the 
adjacent soil level.

B. Compact trenches in areas to be planted by thoroughly flooding the backfill with water.  
Compact all other areas by flooding or hand tamping.  The jetting process may be used in areas 
when flooding.
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C. Backfill for all trenches, regardless of the type of pipe covered, shall be compacted to a 
minimum of 90% density.

D. Any trenches improperly backfilled, or where settlement occurs, shall be reopened to the depth 
required for compaction, then refilled and compacted with the surface restored to the required 
grade and left in a completed surface condition as described above.

E. Specifically tamp backfill under heads and around the flange of heads in a one (1) foot radius by 
a suitable means after trench backfill has dried from flooding to prevent heads loosening in the 
ground.

2.12 FINAL ADJUSTMENT

A. After installation has been completed, make final adjustment of sprinkler system prior to 
Engineer/Architect's final inspection.

B. Completely flush system to remove debris from lines by removing nozzle from heads on ends of 
lines and turning on system.

C. Check sprinklers for proper operation and proper alignment for direction of throw.

D. Check each new section for operating pressure and balance to other sections by use of flow 
adjustment on top of each valve.

E. Check nozzling for proper coverage.  Prevailing wind conditions may indicate that arc or angle 
of spray should be other than as shown on the Drawings.  In this case, change nozzles to 
provide correct coverage and furnish as-built data to Engineer/Architect with each change.

F. After system is thoroughly flushed and ready for operation, each section of sprinklers shall be 
adjusted to control pressure at heads.  Use the following method, one section at a time:

1. Remove last head on section and install a temporary riser above grade.  Install tee with 
pressure gauge attached on top of riser and re-install head with nipple onto tee.

2. Correct operating pressure at last head of each section as follows:  Spray Heads - 20-25 
psi; rotor heads - 30 to 40 psi (and as recommended by the manufacturer).

3. After replacing head, at grade, tamp thoroughly around head.

G. Prior to final inspection, cycle the system through three (3) complete watering schedules of not 
less than twenty (20) minutes each for sprinklers and three (3) hours each for drip to assure 
proper function of sprinklers, valves and controller.  

2.13 CLEAN-UP

A. The Site shall be thoroughly cleaned of all waste materials and all unused or salvaged 
materials, equipment, tools, etc.
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B. After completion of the work, areas disturbed shall be leveled and the Site shall be raked clean 
and left in an orderly condition.

C. TEMPORARY IRRIGATION FOR GRASS ESTABLISHMENT

D. If the permanent irrigation system is inoperable the Contractor shall provide temporary irrigation 
for all new turf areas.  Temporary irrigation may include equipment securely staked above 
grade.� � It� shall� be� the� Contractor’s� responsibility� to provide complete, consistent temporary 
coverage in order to establish a viable, mowable stand of grass.   Any above grade equipment 
shall be removed by the Contractor upon acceptance of the turf by the Engineer/Architect.  
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SECTION�329200�

TURF�AND�GRASSES�

PART�1�–�GENERAL�
�
1.1� DESCRIPTION�OF�WORK�AND�RELATED�DOCUMENTS�

A.� Furnish� all� work� and� materials,� appliances,� tools,� equipment,� facilities,� transportation� and�
services� required� and� incidental� thereto,� as� shown� on� drawings� and/or� specified� herein�
including� but� not� limited� to;� seed� bed� preparation,� fertilization,� installation� and� uniform�
establishment�of�hydromulch�and�sod�materials,�subsequent�maintenance�requirements.����

B.� Related�Work�Specified�Elsewhere:�
1.� Plants:��Section�329300�

�
C.� It� is� the� responsibility� of� the� Contractor� to� establish� a� dense,� top� quality� lawn� of� permanent�

grasses� as� specified.� � Any�part� of� the� area� that� fails� to� show�a� uniform�germination� shall� be�
reseeded/resodded� and� such� reseeding/resodding� shall� continue� until� a� dense� lawn� area� is�
established.��The�Contractor�shall�provide�all�maintenance�of�the�lawn�areas�as�described�below�
until�Final�Acceptance.���

�
1.2� QUALITY�ASSURANCE�

A.� Work� in� this�Section� is� to�be�performed�by�a�single� firm�specializing� in�commercial� landscape�
work�of� similar� size�and� quality�with� a�minimum�of� five� (5)� years�experience.�The�Landscape�
Architect�shall�review�qualifications�and�approve�subcontractor�prior�to�commencing�work.�

B.� All� chemical� applications� shall� be� performed� in� accordance� with� current� county,� state,� and�
federal�laws,�utilizing�approved�materials�and�methods�of�application.��These�applications�shall�
be�performed�under�the�supervision�of�a�Licensed�Certified�Applicator.�

C.� All�seed�must�meet�the�requirements�of�the�U.S.�Department�of�Agriculture�Rules�&�Regulations�
as�set�forth�in�the�Federal�Seed�Act�and�the�Texas�Seed�Law.���

D.� All�sod�must�be�laid�within�forty-eight�hours�of�cutting�and�immediately�upon�arrival�to�the�project�
site.� � Stack� sod� roots� to� roots� and� protect� from� damage� by� exposure� to� environmental�
conditions.� � If� laying�of�sod�is�delayed�more� than�four�hours�after�arrival� to� the�site� it�must�be�
stored�under�shade�and�kept�moist.��Do�not�tear,�stretch�or�drop�sod.��Do�not�allow�soil�to�break�
free�of�turf�roots.���

E.� Suspend� all� work� in� this� Section� if� conditions� of� drought,� excessive� moisture,� high� winds� or�
extreme�or�prolonged�cold�exist.���

�
1.3� WARRANTY�AND�MAINTENANCE�

A.� The� Contractor� shall� maintain� all� plant� material� described� in� this� Section� from� the� date� of�
installation� and� continue� ninety� (90)� days� after� written� approval� of� substantial� completion� is�
received�from�the�Landscape�Architect.���

B.� If� a� uniform� lawn� has� not� been� established� after� ninety� (90)� days� the� Contractor� shall� take�
additional� actions� to� meet� the� turf� establishment� requirement� of� these� Contract� Documents.��
The�Contractor�shall�provide�a�written�statement�to�the�Landscape�Architect�detailing�a�course�
of�action�to�establish�a�lawn.���

C.� Maintenance�period�work�shall�include�the�following�tasks�completed�weekly:�
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1.� Provide�insect�and�disease�control�to�maintain�health�of�plants.�
2.� Dispose�of�all�maintenance�debris/clippings�off-site.�Owner’s�dumpsters�shall�not�be�used�

for�disposal.�
3.� Keep�all�site�areas�tidy�and�free�of�grass�clippings,�mulch�or�other�foreign�materials.�
4.� Reapply�hydromulch�or�resod�as�necessary�to�achieve�uniform�coverage.���
5.� Mow� turf� areas� to�maintain� a� 2”�maximum�height.� � However,� not� more� than� 1/3� of� the�

grass�leaf�shall�be�removed�at�any�one�cutting�and�cutting�shall�not�be�fewer�than�ten�(10)�
days�apart.���

6.� Trim/edge�all�turf�areas�that�abut�edging,�plant�beds,�pavement,�etc.��
7.� Fertilize�as�indicated�in�this�Section.�
8.� Assure� adequate� watering� by� utilizing� irrigation� system,� if� any.� �Monitor� and� adjust� the�

irrigation�system�as�needed.�
9.� Hand�water�all�turf�if�irrigation�system�is�not�functional�or�does�not�exist.��

�
D.� The�Contractor�shall�warranty�all�turf�areas�for�a�period�of�three�months�from�the�date�of�written�

Final�Acceptance.��The�Landscape�Architect�shall�provide�a�letter�indicating�Final�Acceptance�of�
the�turf�areas.���

�
1.4� SUBMITTALS�

A.� The�Contractor� shall� submit�manufacturer’s� specifications� for� fertilizers,� soil� amendments�and�
seed�mixtures/percentages.��Also�include�sod�inspection�certificates�from�the�Texas�Department�
of�Agriculture�and�one�sod�delivery�ticket�per�truckload.��Sod�delivery�tickets�shall�indicate�sod�
species,�nursery�certification�and�the�date�and�time�of�cutting.���

B.� The� submittal� shall� include� the� manufacturer's� name,� model� number,� and� manufacturer's�
installation�recommendation,�if�applicable,�for�each�proposed�item.�

C.� No�partial�submittal�will�be�accepted�and�submittals�shall�be�neatly�bound�into�a�brochure�and�
logically� organized.� � After� the� submittal� has� been� approved,� substitutions� will� not� be� allowed�
except�by�written�consent�of�the�Landscape�Architect.�

D.� Approval�of�the�submittals�are�required�prior�to�delivery�of�any�materials�to�the�job�site.�
E.� Shop� drawings� shall� include� dimensions,� elevations,� construction� details,� arrangements,� and�

capacity�of�equipment,�as�well�as�manufacturer's�installation�recommendations.�
�
1.5� APPROVAL�OF�PLANT�MATERIAL�

A.� All�plant�material�shall�be�approved�by�the�Landscape�Architect�prior�to�installation.��At�no�time�
shall�any�approval�impair�the�right�of�further�inspection�and�rejection�during�the�progress�of�the�
work�or�contract�life�for�failure�to�conform�to�the�listed�size�and�condition�requirements�or�latent�
defects,�diseases�or�injuries.��Rejected�plant�materials�shall�be�promptly�removed�from�the�site�
by�the�Contractor.�

�

PART�2�-�PRODUCTS�
2.1� MATERIALS��

A.� Topsoil�shall�be�in�accordance�to�Section�329300.�
B.� Sod�shall�be�premium�#1�certified�sod,�grown�in�a�sod�nursery�on�clayey�soil,�at�least�one�year�

old,�with� a� heavy� top,� strong�well-knit� root� system�and� free� of�weeds�and�disease.� �Refer� to�
drawings�for�type�of�sod�required.���
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C.� Seed�shall�be� fresh,� clean,�new�crop�seed.� �Apply�uniformly�at� the� following� rates� for� type�of�
seed�and�planting�date:�

�
�

TYPE� APPLICATION�RATE�
POUNDS/AC�

SEEDING�DATE�

Hulled�Common�Bermuda�Grass�98/88�
Unhulled�Common�Bermuda�Grass�98/88�

40�
40�

January�1�to�March�31�

Hulled�Common�Bermuda�Grass�98/88� 40� April�1�to�September�30�
Hulled�Common�Bermuda�Grass�98/88�
Unhulled�Common�Bermuda�Grass�98/88�
Annual�Rye�Grass�(Gulf)�

40�
40�
30�

�
October�1�to�December�

31�
�

D.� Fertilizer�shall�be�water�soluble�with�an�analysis�of�12�percent�Nitrogen,�4�percent�Phosphoric�
Acid� and� 8� percent� Potash.� � The� fertilizer� shall� be� delivered� to� the� site� in� fully� labeled�
containers.��Fertilizer�shall�be�kept�dry�prior�to�being�used.�����

E.� Mulch�shall�be�virgin�wood�cellulose�fiber�made�from�whole�wood�chips.��Within�the�fiber�mulch�
material,� at� least� 20�percent� of� the� fibers�will� be�10.7�mm� in� length� and� .27�mm� in�diameter.��
Rate�of�application�shall�be�2000�pounds�per�acre.��Mulch�shall�have�a�non-toxic�green�dye�to�
guide�in�application.��Hay�or�straw�shall�not�be�used.�

F.� Tackifier�shall�be�equal�to�Terra�Tack.���The�tackifier�shall�be�applied�at�a�rate�of�40�pounds�per�
acre.� � Terra� Type� III,� or� approved� equal,� shall� be� used� on� slopes� exceeding� 10%�and�Terra�
Type�I,�or�approved�equal,�shall�be�used�in�all�other�areas.���

G.� Wetting�agent�shall�be�potable�water.���
H.� Herbicide� shall� have�an� active� ingredient� of� 41%�gylphosate.� � The�Contractor� shall� follow� all�

manufacturer’s�warnings�and�application�instructions.���
�
PART�3�-�INSTALLATION�
3.1� EXAMINATION� �

A.� Examine�the�areas�and�conditions�under�which�work�of�this�Section�will�be�performed.� �Notify�
the� Landscape� Architect� of� unsatisfactory� conditions.� � Correct� conditions� detrimental� to� the�
proper�and�timely�completion�of�the�work.��Do�not�proceed�until�unsatisfactory�conditions�have�
been�corrected�and�the�Landscape�Architect�has�provided�written�acceptance.��Beginning�work�
indicates�acceptance�of�the�site�as�satisfactory�by�the�installer.���

�
3.2� PREPARATION�

A.� Site�Preparation:��Compacted�or�unsuitable�soils�and�sub-soils�from�construction�activities�must�
be�ripped�and�tilled�until�a� loose,�friable�and�free-draining�condition�is�met.�All�existing�weeds,�
grass,�stabilized�sub-base�material,�rubble,�excavated�soil�and�other�material�shall�be�removed�
from� the� site� and�disposed�of� by� the� contractor� prior� to� starting�any�new� landscape�work.�All�
stones�over�one� (1)� inch� in�any�dimension� in� the� top� two� (2)� inches�of� soil�shall�be� removed.��
Soil�conditions�around�entire�site�must�be�approved�by� the�Landscape�Architect�prior�to�rough�
and�finish�grading�operations.�The�Contractor�shall�not�install�any�fill�or�topsoil�in�turf�areas�prior�
to�site�condition�approval�by�the�Landscape�Architect.�

B.� Turf� Area� Preparation:� � Grade� areas� to� finish� grades,� filling� as� needed� or� removing� surplus�
material.� � Float� all� turf� areas� to� a� smooth,� uniform� grade� as� indicated� in� the� Contract�
Documents.� � Add� compost� and� incorporate� as� stated� on�Plans.� � All� turf� areas� shall� slope� to�
drain�away�from�structures�and�planting�beds.��Areas�where�no�grades�are�shown�shall�have�a�
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smooth� and� continual� grade� between� fixed� elements� and� elevations� shown.� � The�Contractor�
shall� ensure� proper� drainage� around� all� structures� and� adjust� grades� as� necessary� or� as�
directed� by� the� Landscape� Architect.� � Lightly� compact� all� turf� areas� with� weighted� roller� to�
assure�future�settling�will�not�occur.���

C.� Turf�Areas�and�Herbicide�Application:�All�turf�areas�shall�be�free�of�weeds,�grass,�insects,�or�any�
other�deleterious�material�prior� to�bed�preparation.�Contractor� shall�herbicide�all� turf�areas� �at�
least� two� times�prior� to� installation�of�any�new�material� (topsoil�or�seed/sod).� �The�Contractor�
shall�wait�seven�(7)�days�from�last�herbicide�application�before�proceeding�with�hydromulch�or�
sod�material�installation.���

�
3.3� INSTALLATION�–�HYDROMULCH�

A.� Prior�to�commencement�of�seeding�operations,�the�Contractor�shall�protect�all�stationary� items�
from�overspray.��Any�overspray�shall�be�immediately�removed�from�any�stationary�object�while�
still�wet.����

B.� The� Contractor� shall� obtain� approval� of� hydromulch� area� from� Landscape� Architect� prior� to�
application.� � Immediately� after� approval� begin� hydromulch� application� to� reduce� potential� for�
erosion�and�excessive�weed�growth.���

C.� Turf�areas�shall�be�seeded�with�an�approved�mechanical�hydromulcher.� �Hydraulic�equipment�
used�for�the�application�of�fertilizer,�seed�and�slurry�of�prepared�wood�fiber�mulch�shall�have�a�
built-in� agitation� system� with� an� operating� capacity� sufficient� to� agitate,� suspend� and�
homogeneously�mix�a�slurry�containing�up�to�forty�(40)�pounds�of�fiber�plus�a�combined�total�of�
seventy�(70)�pounds�of�fertilizer�solids�for�each�100�gallons�of�water.� �The�discharge�line�shall�
be�equipped�with�a�set�of�hydraulic�spray�nozzles�which�provide�even�distribution�of�the�slurry�
on� the�area� to� be� seeded.� � The� slurry� tank� shall� have� a�minimum� capacity� of� eight� hundred�
(800)�gallons.��The�Landscape�Architect�may�authorize�equipment�with�a�smaller�tank�capacity.��
Apply�a�visibly�uniform�coat�of�slurry�mixture�to�the�prepared�seed�bed.���

D.� Keep� hydromulched� areas� moist� during� germination� period.� � Adjust� watering� schedule� as�
needed�or�as�directed�by�the�Landscape�Architect.���

E.� After�first�cutting�water�hydromulched�areas�twice�the�first�week�to�a�minimum�depth�of�six�(6)�
inches�with�a�fine�spray�and�once�per�week�thereafter�as�necessary�to�supplement�natural�rain�
to�the�equivalent�of�one�(1)�inch�or�to�a�six�(6)�inch�depth.���

F.� Water�for�watering�purposes�shall�be�provided�by�the�Owner�at�no�cost�to�the�Contractor.��The�
Contractor�shall�provide�equipment�needed�to�connect�to�source,�transport�and�distribute�water.���

G.� After� germination� period� all� areas� that� fail� to� show� a� uniform� stand� of� grass� shall� be� re-
hydromulched�and�shall�be�done�repeatedly�until�a�uniform�stand�of�grass�has�been�has�been�
approved�by�the�Landscape�Architect.���

�
3.4� INSTALLATION�–�SOD�

A.� The�Contractor�shall�obtain�approval�of�sod�area�from�Landscape�Architect�prior�to�installation.��
Immediately�after�approval�begin�sod� installation�to�reduce�potential� for�erosion�and�excessive�
weed�growth.���

B.� Always� lay�sod�perpendicular� to� the�slope�and�abut� tightly� together.� �Stagger�strips�of� sod�so�
that�transverse�joints�are�offset�a�minimum�of�eight�(8)�inches.���

C.� Roll�all�sod�with�a�weighted�roller�weighing�approximately�three�hundred�(300)�lbs.�to�sufficiently�
set�sod�roots�into�underlying�soil.��

D.� Water�the�sod�with�an�irrigation�system�only.��Monitor�the�health�of�the�sod�material�and�adjust�
water�needs�accordingly�or�as�directed�by�Landscape�Architect.��
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E.� Sodded� areas� shall� have� fertilizer� applied� in� two� (2)� applications� with� a� thorough� watering�
immediately� following�each�application.� �The� first�application�shall�be�one�(1)�week�before� the�
sod�install�at�the�rate�of�35�pounds�per�1,000�square�feet�harrowed�into�the�top�two�(2)�inches�of�
seed�bed.��The�second�application�shall�be�done�at�the�rate�of�25�pounds�per�1,000�square�feet,�
immediately�following�the�second�mowing.���

�
3.5� CLEANING�AND�PROTECTION�

A.� The� Contractor� shall� perform� all� necessary� cleaning� and� removal� of� excess� soil,� debris,�
equipment,� etc.,� during� installation� and� upon� completion� of� the� work.� � The� Contractor� shall�
immediately�repair�any�damage�resulting�from�turf�establishment�operations�without�cost�to�the�
Owner.���

B.� The� Contractor� shall� protect� turf� areas� from� damage,� theft,� erosion,� washout,� settlement� or�
other�causes�until�final�acceptance.��The�above�damages�shall�be�repaired�by�the�Contractor�at�
no�cost�to�the�Owner.���

�
PART�4�-�METHOD�OF�MEASUREMENT�
�
MEASUREMENT:�
�
Turfgrass�as�described�in�this�section�will�be�paid�for�on�a�lump�sum�basis�wherein�no�measurement�will�
be�made.�
�
�
PART�5�-�BASIS�OF�PAYMENT�
�

PAYMENT:�
A.� Turfgrass�will� be�paid� for�at� the�Contract� lump�sum,�which�price�will�be� full� compensation� for�

furnishing� and� installing� equipment;� shop� drawings;� providing� all� submittals� and� warranties;�
furnishing�all�labor,�materials,�tools,�equipment;�and�incidentals�necessary�to�complete�the�work�
as�described�in�this�section�and�related�other�sections�of�these�Contract�Documents,�as�well�as�
maintenance�until�final�acceptance.�

�
END�OF�SECTION�329200�
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SECTION�329300�

PLANTS�

PART�1�–�GENERAL�
�
1.1� DESCRIPTION�OF�WORK�AND�RELATED�DOCUMENTS�

A.� Furnish� all� work� and� materials,� appliances,� tools,� equipment,� facilities,� transportation� and�
services� required� and� incidental� thereto,� as� shown� on� the� Drawings� and/or� specified� herein�
including�but�not� limited�to;�the�procurement�and�transportation�of� living�plants,� the�excavation�
and�preparation�of�all�planting�beds�and�planting�of�all�materials,�mulching,�watering,�protection,�
maintenance�guarantee�period,�bed�edging,�planting�soil/mixes,� fertilizer,�mulch,� trees,�palms,�
shrubs,� groundcovers,� plant�material� replacements� for� all� Contractor� supplied� plant�materials,�
miscellaneous�landscape�materials.���

B.� Related�Work�Specified�Elsewhere:�
1.� Turf�and�Grasses:��329200�

�
1.2� QUALITY�ASSURANCE�

A.� The� following� Codes,� Regulations,� Reference� Standards,� and� Specifications� apply� to� work�
included�in�this�section:��
1.� “Hortus�Third,”�1976.�
2.� Texas�Association�of�Nurserymen,�Grades�and�Standards�for�Nursery�Stock�
3.� “American�Standard�for�Nursery�Stock,”�ANSI�Z60.1-1900.�
4.� National�Arborist�Association�Standards�
5.� “Plants�of�Deep�South�Texas�–�A�Field�Guide�to�the�Woody�and�Flowering�Species”�

B.� Landscape�work�to�be�performed�by�a�single�firm�specializing�in�commercial�landscape�work��of�
similar�size�and�quality�with�a�minimum�of�five�(5)�years�experience.�The�Landscape�Architect�
shall�review�qualifications�and�approve�subcontractor�prior�to�commencing�work.�

�
1.3� WARRANTY�AND�MAINTENANCE�

A.� The� Contractor� shall� warranty� groundcover/shrubs� for� three�months� and� trees/palms� for� one�
year� after� final� acceptance.� � If� plant� material� is� deemed� dead� or� unrecoverable� by� the�
Landscape� Architect� the� Contractor� will� be� notified� in� writing� as� such.� � The� Contractor� shall�
remove�and�replace�the�plant�material�within�two�weeks�of�the�notification.���

B.� The�Contractor�shall�maintain� all�plant�material� described� in� this�Section� for�ninety�days�after�
written�approval�of�substantial�completion�is�received�from�the�Landscape�Architect.���

C.� Maintenance�period�work�shall�include�the�following�tasks�completed�weekly:�
1.� Remove� and� replace� dead� plant� material.� Prune� plants� to� remove� dead� wood� and� to�

maintain�health�of�plants.�
2.� Maintain�all�mulched�areas�at�a� 3� in.�depth.�Remove�weeds�and�grass� from�shrub�and�

ground�cover�areas�and�from�watering�basins.�
3.� Provide�insect�and�disease�control�to�maintain�health�of�plants.�
4.� Adjust�or�replace�staking�as�required.�
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5.� Dispose�of�all�maintenance�debris/clippings�off-site.�Owner’s�dumpsters�shall�not�be�used�
for�disposal.�

6.� Keep�all�paved�areas�clear�and�free�of�grass�clippings,�mulch�or�other�foreign�materials.�
7.� Remove�staking�materials�at�end�of�maintenance�period�and�deliver�to�Owner.�

�
1.4� SUBMITTALS�

A.� The�Contractor�shall�submit�manufacturer’s�specifications�for�fertilizers,�soil�amendments,�seed�
mixtures/percentages;�all�sources�for�plant�materials;�a�one�foot�section�of�edging�(as�specified�
on� the� Drawings);� and� one� pound� bag� samples� each� of� topsoil,� mulch� and� compost.� � The�
submittal�shall�include�the�manufacturer's�name,�model�number,�and�manufacturer's�installation�
recommendation,�if�applicable,�for�each�proposed�item�in�accordance�with�Section�01300.�

B.� No�partial�submittal�will�be�accepted�and�submittals�shall�be�neatly�bound�into�a�brochure�and�
logically� organized.� � After� the� submittal� has� been� approved,� substitutions� will� not� be� allowed�
except�by�written�consent�of�the�Landscape�Architect.�

C.� Approval�of�the�submittals�are�required�prior�to�delivery�of�any�materials�to�the�job�site.�
D.� Shop� drawings� shall� include� dimensions,� elevations,� construction� details,� arrangements,� and�

capacity�of�equipment,�as�well�as�manufacturer's�installation�recommendations.�
�
1.5� PROTECTION�OF�ITEMS�TO�REMAIN�

A.� Prior�to�commencing�work�the�Contractor�shall�furnish�and�install�tree�protection�fencing�per�the�
Tree�Protection�Details�and�Notes�sheet� that� is�part�of� the�construction�set�of�plans.� �No�work�
under� this� contract� may� begin� until� this� fencing� is� in� place� and� approved� in� writing� by� the�
Landscape�Architect.���

B.� Trees� that� are� to� remain� on� site� but� be� transplanted� to� a� new� location� shall� have� orange�
construction�fencing�installed�at�the�tree’s�dripline.���

C.� No�trucks,�machinery,�stockpiled�or�staged�material�shall�be�placed�or�driven�within�the�drip�line�
of� any� plant�material� unless� that� drip� line� extends� over� an� imperviously� surfaced� area.� � The�
Landscape�Architect�will�determine�if�plant�replacement�or�other�repair�is�needed�to�restore�the�
affected�area�to�pre-construction�conditions�at�the�sole�cost�to�the�Contractor.���

D.� The�Contractor�shall�adjust�depth�of�earthwork�and�loaming�when�working�immediately�adjacent�
to� any� of� the� aforementioned� features� in� order� to� prevent� disturbing� tree� roots,� undermining�
walks�and�pavements,�and�damage�in�general�to�any�existing�or�newly�incorporated�item.�

E.� Where�excavating,�fill�or�grading�is�required�within�the�branch�spread�of�trees�that�are�to�remain,�
the�work�shall�be�performed�as�follows:�
1.� TRENCHING:�When�trenching�occurs�around�trees�to�remain,�the�tree�roots�shall�not�be�

cut�but�the�trench�shall�be�tunneled�under�or�around�the�roots�by�careful�hand�digging�and�
without�injury�to�the�roots.�

�
2.� Adjust�grades�around�trees�per�standard�local�municipality�requirements.���

�
1.6� APPROVAL�OF�PLANT�MATERIAL�

A.� All�plant�material�shall�be�approved�by�the�Landscape�Architect�prior�to�installation.��At�no�time�
shall�any�approval�impair�the�right�of�further�inspection�and�rejection�during�the�progress�of�the�
work�or�contract�life�for�failure�to�conform�to�the�listed�size�and�condition�requirements�or�latent�
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defects,�diseases�or�injuries.��Rejected�plant�materials�shall�be�promptly�removed�from�the�site�
by�the�Contractor.�

�

PART�2�-�PRODUCTS�
2.1� MATERIALS��

A.� Plant�materials�shall�conform�to�the�following�requirements:�
1.� Plants�shall�be� true� to�name.� �The�standard�names�are� those�adopted�by� the�American�

Joint� Committee� on�Horticultural� Nomenclature.� � No� substitution� of� species� or� varieties�
shall�be�accepted�without�the�written�consent�of�the�Landscape�Architect.�

�
2.� Plants�shall�have�a�normal�habit�of�growth�and�shall�be�typical�of�their�species�unless�the�

general�shape�and�overall�character�of�a�particular�plant�is�specifically�noted�in�the�Plant�
List�on�the�Contract�Documents.�

�
3.� Plants� shall� be� certified� healthy,� freshly� dug,� vigorous� and� free� from� defects,� decay,�

disfiguring� roots,� sun� scale� injuries,� abrasions� of� the� bark,� plant� diseases� insect� pests,�
eggs,�or�larvae.�

�
4.� All�plants�shall�have�been�grown�under�climatic�conditions�similar�to�those�in�the�locality�of�

the�project�for�at�lease�two�(2)�years�and�shall�have�normal�healthy�root�systems,�having�
been�subjected�to�proper�transplanting.�

�
5.� Plants�shall�not�be�pruned�prior�to�delivery.�

�
6.� Balled�and�burlapped�("B�&�B")�plants�shall�have�firm,�natural�balls�of�soil�of�a�diameter�to�

conform�to�the�above�standards,�but�large�enough�to�encompass�sufficient�fibrous�feeding�
roots�to�insure�full�recovery�and�development�of�the�plants.��Plants�grown�in�sand�are�not�
acceptable.�

�
7.� All�precautions,�which�are�customary�in�good�nursery�practice,�shall�be�taken�to�insure�the�

arrival�of�the�plant�material�in�good�condition�for�successful�growth.��Plant�material�which�
arrives�to�the�construction�site�poorly�packed,�with�roots�in�a�dry�condition�and/or�leaves�
in�a�dehydrated�condition�will�not�be�accepted.�

����
8.� All�plants�shall�be� freshly�dug.� �All� plants�shall�be� typical�of� their�species�or�variety�and�

shall�have�a�normal�habit�of�growth�unless�otherwise�specified.��Trees�shall�have�straight�
trunks�and�all�old�abrasions�and�cuts�shall�be�completely�calloused�over.�

�
9.� Plants�shall�have�a�well-developed�fibrous�root�system.�

�
10.� Measurement:� �Trees�and�shrubs�shall�be�measured�when�their�branches�are� in�normal�

position.��Height�and�spread�dimensions�specified�refer�to�the�main�body�of�the�plant,�and�
not�from�branch�or�root�tip�to�tip.��Caliper�of�trees�shall�be�taken�6’�above�tree�root�flare.�

�
11.� Palms:�All�new�palms�shall�be�field�dug�or�containerized�material�in�specified�sizes�shown�

on�the�Contract�Documents.�All�palms�shall�have�good�form�(straight�trunks)�consistent�of�
its� species,� free� of� scares/abrasions/burn� marks� and� disease� and� insects,� with� large�
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healthy�root�systems.�Rootballs�sizes�for�B&B�material�must�meet�the�following�minimum�
specifications:�
a.� Sabal�Palms�–�12”�greater�than�trunk�O.D.,�24”�height�
b.� Washingtonia�Palms�-�8”�greater�than�trunk�O.D.,�24”�height�
c.� Chinese�Fan,�Mediterranean�Fan�Palms,�Others�-�30”�diameter,�30”�height�

�
B.� Fertilizer:�13-13-13�Osmocote�slow�release�fertilizer�granules�or�approved�equal.�
C.� Planting�tablets:�Agriform�(20-10-15)�21�gram�slow�release�fertilizer�tablets�or�approved�equal.�
D.� Compost:�Premium�grade�compost�
E.� Topsoil:�Fertile,�agricultural�soil,�typical�for�locality,�capable�of�sustaining�vigorous�plant�growth,�

taken�from�drained�site;�free�of�subsoil,�clay�or�impurities,�plants,�weeds�and�roots;�minimum�pH�
value�of�5.4�and�maximum�7.0;�organic�matter�to�exceed�1.5%,�magnesium�to�exceed�100�units;�
phosphorus�to�exceed�150�units;�potassium�to�exceed�120�units;�soluble�salts/conductivity�not�
to�exceed�900�ppm/0.9�mmhos/cm�in�soil.�

F.� Mulch:�Grade�A�cypress�bark;�long,�fibrous�bark�strands�free�from�wood�chips.�
G.� Staking�material:�

1.� Commercial�grade�rubber�chain-locks.�
2.� Commercial�grade�T-Posts,�1.25�ga.,�8’�Ht.,�black�(do�not�drive�through�rootball).��Include�

plastic�cap�on�all�T-posts,�cap�color�to�match�T-Post�color.�
H.� Edging:�

1.� 4”x36”�commercial�grade�aluminum�edging.��All�edging�that�terminates�at�a�walkway�shall�
have�the�top�edge�rounded.���

I.� Planting� Mix:� 75� percent� sandy-loam� topsoil;� 25� percent� premium� compost;� (3:1� ratio� by�
volume);�and�specified�fertilizer�or�planting�tablets.��Provide�a�mix�with�a�uniform�texture�without�
lumps�and�containing�no�stones,�sticks,�roots�or�other�foreign�material.�

�
PART�3�-�INSTALLATION�
3.1� EXAMINATION� �

A.� Examine�the�areas�and�conditions�under�which�work�of�this�Section�will�be�performed.� �Notify�
the� Landscape� Architect� of� unsatisfactory� conditions.� � Correct� conditions� detrimental� to� the�
proper�and�timely�completion�of�the�work.��Do�not�proceed�until�unsatisfactory�conditions�have�
been�corrected�and�the�Landscape�Architect�has�provided�written�acceptance.��Beginning�work�
indicates�acceptance�of�the�site�as�satisfactory�by�the�installer.���

3.2� EXECUTION�
A.� Site�Preparation:��Compacted�or�unsuitable�soils�and�sub-soils�from�construction�activities�must�

be�ripped�and�tilled�until�a� loose,�friable�and�free-draining�condition�is�met.�All�existing�weeds,�
grass,�stabilized�sub-base�material,�rubble,�excavated�soil�and�other�material�shall�be�removed�
from�the�site�and�disposed�of�by� the�contractor�prior�to�starting�any�new� landscape�work.�Soil�
conditions�around�entire�site�must�be�approved�by�Landscape�Architect�prior�to�rough�and�finish�
grading�operations.�The�Contractor�shall�not�install�any�fill�or�topsoil�in�landscape�areas�prior�to�
site�condition�approval�by�Landscape�Architect.�

B.� Bed� Preparation� and� Herbicide� Application:� All� planting� areas� shall� be� free� of� weeds,� grass,�
insects,�or�any�other�deleterious�material�prior�to�bed�preparation.�Contractor�shall�herbicide�all�
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planting�areas�with� ‘RoundUp’�or�approved�equal�at� least� two�times�prior� to� installation�of�any�
new� plants.� Pre-emergent� herbicide� shall� be� applied� after� planting� and� before� placement� of�
mulch.�

C.� Planting�Beds:�Excavate�12”�of�existing�soil�within�planting�beds�and�replace�with�8”�of�planting�
mix.�Final�grades�within�all�planting�beds�shall�be�3”�below�adjacent�curbs� to�allow�for�mulch.�
Contractor� to� ensure� positive� drainage� throughout� all� landscape� areas.� Adjust� grades� as�
necessary� to�direct�water� away� from�planting�beds.�Report� any�discrepancies�on�all� drainage�
issues� in� writing� to� the� Landscape� Architect.� The� Landscape� Architect� shall� approve� planting�
bed�grades�prior�to�planting�operations.�

D.� Edging:�Edging� shall� be� installed�as� shown� on� the�Drawings.�Edging� shall� allow� for� drainage�
points�to�ensure�free�drainage�away�from�all�structures�and�walkways.��Edging�shall�be�set�flush�
with�adjacent�paving,�sidewalks�or�driveways.�

E.� Turf�Areas:�Scarify,�float�and�fine�grade�all�areas�to�receive�sod�or�hydromulch�for�approval�by�
Landscape�Architect�prior� to�placement�of�sod�or�application�of�hydromulch.�Supply�additional�
topsoil�as�necessary� to� fill�any/all� low�areas�and�ensure�positive�drainage�away� from�planting�
beds.�

F.� Berms�and�Mounding:�Supply�topsoil�and�construct�berms�as�indicated�on�the�Drawings.�
G.� Berms� shall� have� a� maximum� slope� of� 1:4.� Landscape� Architect� to� approve� berming� and�

mounding�prior�to�planting�operations.��Berms�shall�be�compacted�in�6”�lifts.�
H.� �Planting�Operations:�

1.� Installation:�
a.� Excavate�planting�pit�to�depth�and�width�indicated�on�Contract�Documents.���
b.� Set�root�ball�on�puddle/settled�bottom�of�planting�pit.�Remove�burlap,�rope,�wire,�and�

all� other� wrapping�material� from� top� of� ball.� Completely� remove� any� binding� rope�
which�is�not�biodegradable.�

c.� Fill�planting�pit�2/3�full�with�planting�mix,�soak�with�water�and�allow�to�settle,�and�add�
fertilizer� tablets�as�detailed.�Finish� filling�pit�with�planting�mix�and�tamp� lightly.� �Do�
not�place�fertilizer�tablets�at�bottom�of�planting�pit.���

d.� Construct� a� watering� basin� as� detailed� on� the� Drawings� and� described� below.��
Water-in� to� completely� saturate� the� root� ball� and� planting� mix.� Add� planting� mix�
where�any�settling�or�air�pockets�occur�and�saturate�with�water.�

e.� Stake� all� trees/palms� immediately� after� planting� as� detailed.� Staking� to� be�
maintained�throughout�the�maintenance�period.��

f.� Palms:� New� Washingtonia� palms� shall� be� cleaned� (skinned)� completely� of� their�
leafstem�bases�and�fibers�to�a�height�4�feet�below�the�crown.��Sabal�palms�shall�be�
planted� with� their� leafstem� bases� remaining� but� cleaned� and� trimmed� evenly.� All�
palms� shall�be�planted�with� several�petioles� or� fronds� tied�up�straight�with� natural�
twine.��Remaining�fronds�shall�be�trimmed�or�‘hurricane�cut’�to�lighten�wind�load�on�
terminal�bud.��Contractor�is�responsible�for�removing�or�cutting�the�twine�supporting�
the�fronds�as�directed�by�the�Landscape�Architect.��

�
I.� Watering� Basins:� Watering� basins� for� all� trees/palms� shall� be� constructed� in� a� ring� shape�

around�each�tree�or�palm�trunk.�This�earthen�berm�shall�be�constructed�6”�in�height�and�36”�in�
diameter�so�as� to�hold�water�and�allow� infiltration�around� root�ball.�A�minimum�of�4� inches�of�
cypress�mulch�shall�be�placed�within� the�watering�basin.�Watering�basins�must�be�maintained�
and�kept�free�of�weeds�during�the�entire�maintenance�period.��No�mulch�shall�come�in�contact�
with�the�tree�trunk.���
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J.� Pruning�Operations:�
1.� After� planting,� the� branches� of� deciduous� stock� shall� be� pruned� to� balance� the� loss� of�

roots� while� retaining� the� natural� form� of� the� plant� type� according� to� best� horticultural�
practice.���

�
2.� Trees� shall� be� pruned� by� removing� all� dead� wood,� all� surplus,� badly� formed� and�

interfering� limbs.� � In� general,� 1/5� of� the� branches� shall� be� removed� but� the� proportion�
shall,� in� all� cases,� be� subject� to� the� approval� of� the� Landscape� Architect.� � Broken,�
damaged�and�unsymmetrical�branches� shall� be� removed�or� cut� back� to� ensure�healthy�
and�symmetrical�growth�of�new�wood.��In�the�case�of�multiple�leaders,�the�one�which�will�
best� promote� the� symmetry� of� the� trees� shall�be� preserved�and� the� remainder� shall� be�
removed�or�cut�back�so�that�they�will�not�compete�with�the�selected�leader.��Surrounding�
top� branches� shall� be� cut� back� to� conform� to� the� leader� trimming.� �Branches� to� be� cut�
back�shall�be�cut�off�at�the�point�beyond�a�lateral�shoot�or�bud�a�distance�of�not�less�than�
1/2�the�diameter�of�the�supporting�branch.��The�cut�shall�be�made�on�an�angle�slopping�in�
the�direction�of�the�lateral�shoot�and�in�no�case�shall�stubs�be�left.��All�cut�surfaces�over�
one�inch�in�diameter�shall�be�painted�with�tree�wound�dressing.�

K.� During� excavation,�material� suitable� for� backfilling� shall�be� stockpiled� in� an� orderly�manner� a�
sufficient� distance� back� from� edge� of� trenches� to� avoid� overloading� and� prevent� slides� or�
cave-ins.� � Material� unsuitable� for� backfilling� shall� be� wasted� as� directed� by� the� Landscape�
Architect.� �When�excavated�material� is�of�a� rocky�nature�and� the� topsoil�or�any�other� layer�of�
excavated� material� is� suitable� for� pipe� bedding� and� backfill� in� the� vicinity� of� the� pipe,� such�
material� shall� be� separately� stockpiled� for� use� in� such� bedding� and� pipe� backfill� operations,�
unless�satisfactory�imported�material�is�used.�

L.� All� excavations�and�backfill� shall� be�unclassified�and�covered� in� the�base�bid.� �No�additional�
compensation�will�be�allowed�for�rock�encountered.�

M.� Restore�all�surfaces,�existing�underground�installations,�etc.,�damaged�or�cut�as�a�result�of�the�
excavations�to�their�original�conditions�in�a�manner�acceptable�to�the�Landscape�Architect.�

3.3� CLEANING�AND�PROTECTION�
A.� The� Contractor� shall� perform� all� necessary� cleaning� and� removal� of� excess� soil,� debris,�

equipment,� etc.,� during� installation� and� upon� completion� of� the� work.� � The� Contractor� shall�
immediately�repair�any�damage�resulting�from�planting�operations�without�cost�to�the�Owner.���

B.� The�Contractor�shall�protect�landscape�plants�from�damage�or�theft�until�final�acceptance.���
�
PART�4�-�METHOD�OF�MEASUREMENT�
�
MEASUREMENT:�
�
Landscape� Planting� as� described� in� this� section� will� be� paid� for� on� a� lump� sum� basis� wherein� no�
measurement�will�be�made.�
�
PART�5�-�BASIS�OF�PAYMENT�
�

PAYMENT:�
A.� Landscape� Planting� will� be� paid� for� at� the� Contract� lump� sum,� which� price� will� be� full�

compensation� for� furnishing�and� installing�equipment;� shop�drawings;� providing� all� submittals�
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and�warranties;� furnishing� all� labor,�materials,� tools,� equipment;� and� incidentals� necessary� to�
complete� the� work� as� described� in� this� section� and� related� other� sections� of� these�Contract�
Documents,�as�well�as�maintenance�until�final�acceptance.�

�
END�OF�SECTION�329300�
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�
SECTION�011025�SPECIAL�PROVISIONS�
�
IN�ALL�CASES�WHERE�THESE�SPECIAL�PROVISIONS�CONFLICT�WITH�THE�TECHNICAL�SPECIFICATION�
SECTIONS� OR� ANY� OTHER� DOCUMENT� CONTAINED� HEREIN,� THESE� SPECIAL� PROVISIONS� SHALL�
GOVERN.�
�

1. The�CONTRACTOR�shall�do�all�necessary�excavation,�trenching,�demolition,�grading,�backfill,�etc.,�
to�complete�the�project.��All�excavation�is�unclassified.��All�material�removed�such�as�concrete,�
broken�pipe,�excess�backfill,�etc.,�shall�become�the�property�of�the�CONTRACTOR�and�he�shall�be�
responsible�for�removing�it�from�the�site�at�not�extra�expense�to�the�OWNER.��Existing�material,�
fencing� or� fixtures� deemed� salvageable� by� the� ENGINEER� or� the� OWNER� shall� be� carefully�
removed�and�hauled�to�a�designated�location�as�directed�by�the�OWNER�or�ENGINEER�at�no�extra�
expense�to�the�OWNER.�

�
2. All�trees,�plants,�grass�and�shrubs,�except�those�which�will�be�affected�by�construction�shall�be�

protected�at�all�times.��The�areas�in�and�adjacent�to�the�construction�site�shall�be�restored�to�
their� original� conditions� after�necessary� fine� grading� is� completed.� � The�CONTRACTOR� shall�
provide�new�grass�of�the�same�type�removed�to�restore�damaged�areas.��Only�quality�sandy�loam�
topsoil�shall�be�used�for�filling�the�top�four�inches�of�those�areas�damaged�or�filled.�

�
3. Damages�done�to�existing�utilities,�power�poles,�fences,�signs,�mailboxes,�driveways,�culverts,�

pavement,� drainage� systems,� etc.� shall� be� repaired� by� the� CONTRACTOR� at� no� cost� to� the�
OWNER,�and�such�costs�shall�be�subsidiary�to�the�various�unit�items�in�the�Proposal.�

�
4. Existing�lawns�are�to�remain�intact�as�far�as�practical.��The�CONTRACTOR�shall�duly�restore�such�

areas�disturbed�as�good�as�or�better�than�original�condition�using�the�same�type�of�grass,�shrubs,�
or�cover�as�the�original.��The�CONTRACTOR�shall�be�responsible�for�correcting�any�erosion�that�
occurs�at�his�cost�without�claim�for�extra�compensation.�

�
5. The�CONTRACTOR�shall�be�limited�only�to�existing�property�for�operations�and/or�easements�

provided�by� the�Owner.� �The�CONTRACTOR�at�no�extra�cost� to� the�OWNER�will� correct� any�
damages� done� to� property� outside� these� designated� work� areas� to� its� original� or� better�
conditions.��It�is�important�that�the�CONTRACTOR�be�aware�of�the�work�limits�so�that�no�damage�
can�result�to�those�areas�outside�these�limits.�

�
�

6. The�CONTRACTOR�shall� submit� to� the�ENGINEER�a�proposed�sequence�of�work�outline�with�
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approximate� completion� dates� to� be� reviewed� at� the� pre-construction� conference.� � It� is�
important�that�traffic�be�interrupted�at�a�minimum�during�construction.��If�roadways�are�to�be�
closed�or�detoured,�the�CONTRACTOR�shall�notify�the�POLICE�DEPARTMENT,�FIRE�DEPARTMENT,�
EMERGENCY�SERVICES,�and�other�interested�entities�at�least�48�hours�in�advance.�

�
7. The�CONTRACTOR�shall�be�responsible�for�construction�staking�for�the�entire�project�and�shall�be�

done�in�accordance�with�the�Specifications.��The�OWNER�shall�provide�horizontal�and�vertical�
control.���

�
8. The�Plans�show�approximate�locations�of�existing�utilities�including�gas�lines,�telephone�lines,�

power�lines,�water�lines,�sewer�lines,�storm�sewers�and�irrigation�lines�within�the�vicinity.��The�
CONTRACTOR�is�responsible�for�locating�all�existing�utilities�and�shall�exercise�extreme�care�in�
working�in�the�vicinity�of�these�lines.��All�existing�lines,�whether�belonging�to�City�or�Private�shall�
remain�in�operation�at�all�times.��Switchover�time,�re-connecting�new�service�from�existing�lines�
or� services� (if� any)� shall�be�kept� to�a�minimum.� �Contractor�shall�be� responsible� for�any�re-
connects,�temporary�or�otherwise,�of�all�water�and�sanitary�sewer�lines�required�to�complete�the�
project.��Unless�otherwise�specified,�payment�for�such�items�shall�be�subsidiary�to�all�the�various�
items�of�the�bid.���

�
9. The� Contractor� shall� notify� the� Utility� Companies� while� working� in� the� vicinity� of� the�

corresponding�private�or�public�utility.�
�

10. The�OWNER�reserves�the�right�to�add�or�delete�quantities�of�items�in�the�Proposal�at�the�Unit�
Prices�given.�

�
11. The�CONTRACTOR�is�expected�to�conduct�his�work� in�such�a�manner�as�to�minimize�any�soil�

erosion�or�sediment�runoff�from�the�construction�site.��Earth�cuts�and�fills�shall�have�smooth,�flat�
side�slopes,�as�generally�indicated�on�the�Plans,�to�preclude�erosion�of�the�soil.��Such�operations�
should�be,�at�all�times,�consistent�with�the�actual�need�for�doing�the�work�and�only�to�leave�raw,�
unprotected�surfaces�for�a�minimum�of�time.�

�
12. Until�acceptance�by�the�ENGINEER�of�any�part�of�all�of�the�material,�as�provided�for�in�these�

specifications,�it�shall�be�under�the�charge�and�care�of�the�CONTRACTOR,�and�he�shall�take�every�
necessary�precaution�against� injury�or� damage� to� any�part� of� the�material�by� action�of� the�
elements�of�from�the�non-execution�of�the�work.��The�CONTRACTOR�shall�rebuild,�repair,�restore�
and�make� good,�at� his� own�expense,� all� injuries�or�damage� to� any�portion�off� the�material�
occasioned�by�any�of�the�above�causes�before�its�completion�and�acceptance.�

�
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13. In�cases�where�the�CONTRACTOR�deems�extra�compensation�is�due�him�for�materials�not�clearly�
covered�in�the�contract,�or�not�ordered�by�the�ENGINEER�as�an�extra�item,�the�CONTRACTOR�shall�
notify�the�ENGINEER�in�writing�of�his�intention�to�make�claim�for�such�extra�compensation�before�
he�begins� the�work.� �The�CONTRACTOR�shall�not�proceed�until� the�OWNER,�ENGINEER,�and�
CONTRACTOR�approves�a�written�CHANGE�ORDER.��Failure�on�the�part�of�the�CONTRACTOR�to�
give�such�notification�or�to�afford�the�ENGINEER�proper�facilities�for�keeping�strict�account�of�
actual�cost�shall�constitute�a�waiver�of�the�claim�for�such�extra�compensation.��The�filing�of�such�
notice�by�the�CONTRACTOR�and�the�keeping�of�costs�by�the�ENGINEER�shall�not�in�any�way�be�
construed� to� prove� the� validity� of� the� claim.� � When� the� work� has� been� completed,� the�
CONTRACTOR�shall,�within�10�days,�file�his�claim�for�extra�compensation�with�the�ENGINEER.�

�
14. Upon�the�failure�of�the�CONTRACTOR�to�repair�satisfactorily�or�to�remove�and�replace,�if�so�

directed,�rejected,�unauthorized,�or�condemned�materials�immediately�after�receiving�formal�
notice�from�the�ENGINEER,�the�OWNER�may�recover�for�such�defective�materials�on�the�
CONTRACTOR’S�bond,�or�by�action�in�a�court�having�proper�jurisdiction�over�such�matters,�or�
may�employ�labor�and�equipment�and�satisfactorily�repair�or�remove�and�replace�such�work�
and�charge�the�cost�of�the�same�to�the�CONTRACTOR,�which�cost�will�be�deducted�from�any�
money�due�him.�

�
15. Contractor�is�responsible�for�all�traffic�control.��All�proposed�routing�of�traffic�must�be�approved�

in�writing�prior�to�implementation.��All�traffic�control�devices�shall�be�in�accordance�with�the�
Texas�Manual�on�Uniform�Traffic�Control�Devices�(TMUTCD),�latest�edition.��Unless�specifically�
indicated�in�the�bid�proposal�form,�cost�shall�be�subsidiary�to�the�various�items�of�the�bid.�

�
16. Saw� cutting�of�existing�asphalt�or� concrete� for� construction� joints�will�be� the�only�accepted�

method.�
�

17. Mechanical�tamping�of�all�backfilling�shall�be�the�only�accepted�method�as�shown�in�the�typical�
trench�backfill�details�of�the�plans.�

�
18. The�CONTRACTOR�shall�warrant�all�work�for�a�period�of�not�less�that�one�(1)�year�from�the�date�

of�final�acceptance�of�the�work�by�the�Owner.��CONTRACTOR�is�responsible�for�scheduling�a�final�
inspection�in�the�presence�of�the�OWNER,�ENGINEER,�and�CONTRACTOR,�whereupon�all�items�
must�be�in�accordance�with�plans�and�specifications�prior�to�final�acceptance.�

�
19. The� CONTRACTOR� is� responsible� for� familiarizing� himself� and� following� all� City� Standard�

Specifications� for� those� items� not� specifically� shown� on� the� project� plans� or� project�
specifications.�
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�
20.���All�asphalt�pavement�repairs�shall�be�completed�as�per�the�construction�plans�and�specifications.�
����������The�CONTRACTOR�shall�not�leave�an�area�requiring�repairs�in�excess�of�1,300�square�yards�or�����
��������in�excess�of�30�days,�whichever�is�less.��Owner�can�require�immediate�asphalt�pavement�repair����
����������should�traffic�conditions�warrant�in�the�opinion�of�the�Engineer�or�his�agent.�
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�
SECTION�022050�-�DEMOLITION�
�
PART�1�-�EXECUTION�
�
1.01���GENERAL�REQUIREMENTS�
�
A.�The�work�includes�demolition�or�removal�of�all�construction�indicated�or�specified.��All�materials�resulting�

from�demolition�work,�except�as�indicated�or�specified�otherwise,�shall�become�the�property�of�the�
Contractor�and�shall�be�removed�from�the�limits�of�the�project.��Rubbish�and�debris�shall�be�removed�from�
the�project�site�daily.��Materials�that�cannot�be�removed�daily�shall�be�stored�in�areas�specified�by�the�
Owner.�

�
1.02�DUST�CONTROL�
�
A.�The�amount�of�dust�resulting�from�demolition�shall�be�controlled�to�prevent�the�spread�of�dust�and�to�avoid�

creation�of�a�nuisance�in�the�surrounding�area.��Use�of�water�will�not�be�permitted�when�it�will�result�in,�or�
create,�hazardous�or�objectionable�conditions�such�as�ice,�flooding�and�pollution.�

�
1.03�PROTECTION�
�
A.�Protection�of�Existing�Work�
�
Before�beginning�any�cutting�or�demolition�work,�the�Contractor�shall�carefully�survey�the�existing�work�and�

examine�the�drawings�and�specifications�to�determine�the�extent�of�the�work.��The�Contractor�shall�take�all�
necessary�precautions�to�insure�against�damage�to�existing�work�to�remain�in�place,�to�be�reused,�or�to�
remain�the�property�of�the�Owner,�and�any�damage�to�such�work�shall�be�repaired�or�replaced�at�no�
additional�cost�to�the�Owner.���The�Contractor�shall�carefully�coordinate�the�work�of�this�section�with�all�
other�work�and�construct�and�maintain�shoring,�bracing�and�supports,�as�required.��The�Contractor�shall�
insure�that�structural�elements�are�not�overloaded�and�be�responsible�for�increasing�structural�supports�or�
adding�new�supports�as�may�be�required�as�a�result�of�any�cutting,�removal,�or�demolition�work�performed�
under�any�part�of�this�contract.�

�
B.�Protection�of�Buildings�from�the�Weather�
�
All�materials�and�equipment�shall�be�protected�from�the�weather�at�all�times.�
�
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C.�Protection�of�Trees�
����
Trees�within�the�project�site�which�might�be�damaged�during�demolition�and�which�is�indicated�to�be�left�in�

place�shall�be�protected�by�a�6-foot�high�fence.��The�fence�shall�be�securely�erected�a�minimum�of�5-feet�
from�the�trunk�of�individual�trees�or�follow�the�outer�perimeter�of�branches�or�clumps�of�trees.��Any�tree�
designated�to��

�
Remain�that�is�damaged�during�the�work�under�this�contract�shall�be�replaced.�
�
1.04�BURNING�
�
The�use�of�burning�at�the�project�site�for�the�disposal�of�refuse�and�debris�will�not�be�permitted.�
�
1.05�USE�OF�EXPLOSIVES�
�
Use�of�explosives�will�not�be�permitted.�
�
1.06�EXISTING�FACILITIES�
�
A.�Existing�structures�indicated�shall�be�removed�to�grade.�
����
B.�Removal�of�Utilities�
�
C.�Existing�utilities�shall�be�removed�as�indicated.��When�utility�lines�are�encountered�that�are�not�indicated�on�

the�drawings�the�Engineer�shall�be�notified�prior�to�removal.�
�
1.07�DISPOSITION�OF�MATERIAL�
�
A.�Title�to�Materials�
�
Title�to�all�materials�and�equipment�to�be�demolished�is�vested�in�the�Contractor�upon�receipt�of�notice�to�

proceed.��The�Owner�will�not�be�responsible�for�the�condition,�loss�or�damage�to�such�property�after�notice�
to�proceed.�

�
B.�Material�for�Contractor�Salvage�
�
Salvage�materials�shall�be�removed�from�project�site�before�completion�of�the�Contract.��Material�for�salvage�
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shall�not�be�sold�on�the�site.�
� �

�
�

END�OF�SECTION�
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�
SECTION��312238�-�REMOVAL�OF�CONCRETE�
�
PART�1�-�GENERAL�
�
1.01� GENERAL�DESCRIPTION�OF�WORK:�
�
����A.� This�work�shall�consist�of�breaking�up,�removing�and�satisfactorily�disposing�of�existing�

concrete,�as�classified,�at�locations�indicated�or�as�directed�by�the�Engineer.�
�
����B.� Existing�concrete,�when�under�this�section,�will�be�classified�as�follows:�
�

1.���Concrete�Curb�will�include�curb�and�curb-and-gutter�combinations.��
�

2. �Concrete�Slabs�will�include,�but�not�be�limited�to,�patio�slabs,�porch�slabs,�
foundation�slabs,�concrete�riprap�and�concrete�pavement.�

�
3.���Sidewalks�and�Driveways�will�include�concrete�sidewalks�and�driveways.�

�
4.���Concrete�Walls�will�include�all�walls,�regardless�of�height�and�wall�footings.�

�
5.���Concrete�Steps�will�include�all�steps�and�combinations�of�walls�and�steps.�

�
6. Abandoned�Foundations�will�include�abandoned�Electric�Department�

foundations.�
�

7. Miscellaneous�Concrete�shall�include,�but�not�be�limited�to,�manholes,�inlets,�
junction�boxes�and�headwalls,�as�indicated�by�the�plans�or�the�Engineer.�

�
1.02��MEASUREMENT�AND�PAYMENT�
�
����A.� Concrete�curb�and�concrete�wall,�when�removed�as�prescribed�above,�will�be�measured�by�

the�linear�foot,�in�its�original�position,�regardless�of�the�dimensions�or�size.��
�
����B.� Concrete�slabs�and�concrete�sidewalks�and�driveways�removed�as�prescribed�above�will�be�

measured�by�the�square�foot�in�original�position,�regardless�of�the�thickness�and�reinforcing.�
�
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����C.� Concrete�steps�removed�will�be�measured�per�linear�foot�of�each�individual�step�tread�
including�the�bottom�step.�

�
����D.� Concrete�foundation�removed�will�be�measured�per�each.�
�
����E.� Miscellaneous�concrete�removed�will�be�measured�per�each.�
�
����F.� This�item�will�be�paid�for�at�the�contract�unit�price�bid�for�"Removed�Concrete�Curb",�

"Removed�Concrete�Slab",�"Remove�Concrete�Sidewalks�and�Driveways",�"Removed�Concrete�
Foundations"�and�"Remove�Miscellaneous�Concrete",�which�price�shall�be�full�compensation�
for�all�work�herein�specified,�including�the�disposal�of�all�material�not�required�in�the�work,�
the�furnishing�of�all�materials,�equipment,�tools,�labor�and�incidentals�necessary�to�complete�
the�work.�

�
����G.� When�not�listed�as�a�separate�contract�pay�item,�removal�of�concrete�shall�be�considered�as�

incidental�work,�and�the�cost�thereof�shall�be�included�in�such�contract�pay�item(s)�as�are�
provided�in�the�proposal�contract.�

�
����H.� Compensation,�whether�by�contract�pay�item�or�incidental�work,�will�be�for�furnishing�all�

materials,�labor,�equipment,�tools�and�incidentals�required�for�the�work,�all�in�accordance�
with�the�plans�and�these�specifications.�

�
�
PART�2�PRODUCTS�
�
2.01� MORTAR:�
�
����A.� Mortar,�for�repair�of�existing�concrete�structures,�shall�conform�to�the�requirements�thereof�

in�Section�323300�-�Cast-In-Place�Concrete.��
�
PART�3�-�EXECUTION�
�
3.01� CONSTRUCTION�METHODS:�
��
����A.� Prior�to�commencing�this�work,�all�erosion�control�and�tree�protection�measures�required�

shall�be�in�place�and�all�utilities�located�and�protected.�The�existing�concrete�shall�be�broken�
up,�removed�and�disposed�of�at�a�permitted�disposal�site�by�the�Contractor.�
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�
����B.� Where�only�a�portion�of�the�existing�concrete�is�to�be�removed�and�the�remaining�portion�is�

to�continue�to�serve�its�purpose,�care�shall�be�exercised�to�avoid�damage�to�the�portion�that�
will�remain�in�place.�

�
����C.� The�existing�concrete�shall�be�cut�along�neat�lines�when�indicated,�or�as�established�by�the�

Engineer,�by�sawing�with�an�appropriate�type�circular�concrete�saw�to�a�minimum�depth�of�
1/2�inch.�

�
����D.� Any�reinforcing�steel�encountered�shall�be�cut�off�1�inch�inside�of�the�concrete�sawed�line.��

Any�existing�concrete�which�is�damaged�or�destroyed�beyond�the�neat�lines�so�established,�
shall�be�replaced�at�the�Contractor's�expense.��

�
����E.� The�remaining�concrete�shall�be�mortared�to�protect�the�reinforcing�steel�and�provide�a�neat,�

clean�appearance.�
�
����F.� When�applicable,�a�minimum�of�1�foot�of�steel�length�shall�be�cleaned�of�all�old�concrete�and�

left�in�place�to�tie�into�the�new�construction�when�reinforcement�is�encountered�in�the�
removed�portions�of�structures�to�be�modified.�

�
����G.� All�unsuitable�material�shall�be�removed�and�replaced�with�approved�material.�
�
����H.� All�foundation,�walls�or�other�objectionable�material�shall�be�removed�to�a�minimum�depth�of�

18�inches�below�all�structures�and�12�inches�below�areas�to�be�vegetated.�
�
�
�
�

***END�OF�SECTION***�
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�
SECTION�312100�-�SITE�PREPARATION�
�
PART�1�-�GENERAL�
�
1.01 ��SECTION�INCLUDES:�
�

A.� Demolition�of�existing�site�elements�per�Demolition�Plan�and/or�as�required�for�installation�of�new�
work.�

B.� Clearing�of�site.�
�
1.02� RELATED�SECTIONS:�

�
A.� Temporary�erosion�and�sediment�control�during�construction�-�Section�312150s.�
B.� Earthwork�-�Section�312200�or�Section�02202�and/or�Section�02222�

�
1.03 NOTIFICATION�TO�OWNERS�OF�UTILITY�LINES�AND�EQUIPMENT:�
�

A.� ��Notify�any�corporation,�company,�individual�or�local�authority�owning�conduits,�wires,�pipes�� �
� �����or�equipment�on�site�that�is�affected�by��work.�
B.� ��Arrange�for�removal�or�relocation�of�indicated�items�and�pay�any�fees�or�costs�in�conjunction��

� �
��������with�removal�or�relocation,�except�as�otherwise�noted.�

� C.� Cap�lines�in�accordance�with�instructions�of�governing�authorities�or�Owners.��
�
1.04� PROTECTIONS:�
�

A.�Protect�trees,�plants�and�other�landscape�features�designated�to�remain.�
�
1.05 EXPLOSIVES:�
�

A.�Use�of�explosives�is�strictly�prohibited.�
�
PART�2�-�PRODUCTS�-�NONE�IN�THIS�SECTION�
�
PART�3�-�EXECUTION�
�
3.01 PREPARATION:�
�

A.� Verify�that�abandoned�utilities�have�been�properly�disconnected�and�capped.�
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B.� Verify�that�barricades�and�other�protective�measures�are�in�place.�
�
3.02 CLEARING:�
�

A.� Remove�existing�scrub�trees�and�shrubs,�including�root�systems.�
B.� Strip� and� clear� building� areas,� or� areas� requiring� cutting� or� filling,� free� of� vegetation.� � Leave�

construction�areas�clean,�free�of�vegetation�and�debris,�and�ready�for�earthwork.�
C.� Remove�debris�and�trash�from�site.�

�
END�OF�SECTION�
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�
SECTION�312102�-�GENERAL�CLEARING�AND�GRUBBING�
�
PART�1�-�GENERAL�
�
1.01� GENERAL�DESCRIPTION�OF�WORK�
�
����A.� Cleaning�and�grubbing�shall�consist�of� the� removal�of� trees,� stumps,�brush,� roots,�vegetation,�

logs,� rubbish,� and� other� objectionable� matter� within� the� project� site� limits� described� in� the�
specifications�or�as�shown�on�plans.�

�
����B.� Cleaning�and�grubbing�shall�be�done�in�advance�of�grading�operation.� �Grubbing�may�be�done�

simultaneously�with�excavation,�if�the�cuts�are�over�3�feet�in�depth�and�objectionable�matter�is�
removed�as�specified.�

�
����C.� Clearing�and�Grubbing�shall�consist�of�the�disposal�of�all�debris�resulting�from�the�work�specified�

herein.�
�
�
1.02� PROTECTION�OF�ADJACENT�WORK:�
�
����A.� Provide�protection�necessary� to�prevent� injury�or�damage�to�existing� improvements,�adjacent�

property,�utilities�and�other�facilities,�and�trees�and�plants,�indicated�to�remain�in�place.���
�
����B.� Protect� improvements� on� adjoining� properties� and� all� areas� outside� indicated� construction�

areas�from�injury�or�damage.�
�
����C.� Restore�damaged�improvements�to�their�original�condition,�as�acceptable�to�the�Engineer�and�

property�owners.���
�
����D.� Conduct� site� clearing� and� grubbing� operations� to� ensure� minimum� interference� with� road,�

streets,�walks,�and�other�adjacent,�occupied�or�used�facilities.��Do�not�close�or�obstruct�streets,�
walks� or� other� occupied� or� used� facilities� without� permission� from� authorities� having�
jurisdiction.���

�
1.03����MEASUREMENT�AND�PAYMENT�
�
����A.� Clearing�and�Grubbing�shall�be�measured�for�payment�either� in�acres�or�by�lump�sum�only�for�

areas�indicated�on�the�plans,�or�as�provided�in�the�proposal�and�contract.�
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�
����B.� When�not� listed�as� separate�contract�pay� item,�Clearing�and�Grubbing� shall� be�considered�as�

incidental� work,� and� the� cost� thereof� shall� be� included� in� such� contract� pay� items� as� are�
provided�in�the�proposal�contract.�

�
����C.� Compensation,� whether� by� contract� pay� item� or� incidental� work� will� be� for� furnishing� all�
materials,� labor�equipment,�tools�and� in� incidentals�required� for�the�work,�all� in�accordance�with�the�
plans�and�these�specifications�
�
PART�2�-�PRODUCTS�
�
2.01� MATERIALS:�
�

A. Provide� all� required� personnel,� equipment,� and� materials� required� to� perform� the� work� as�
specified.�

�
PART�3�-�EXECUTION�
��
3.01� CLEARING:�
�
����A.� Clear�all�areas�covered�by�dikes,�roads,�structures�and�embankments�within�project�limits�unless�

otherwise�shown�in�plans.�
�
����B.� Remove�all�saplings,�brush,�down-timber�and�debris�unless�shown�or�directed�otherwise.�
�
����C.� Use�tree�wound�paint�to�treat�scars,�gashes�or�limbs�stubs�on�trees�not�removed.�
�
�
3.02� GRUBBING:�
�
����A.� Trees,� stumps,� root� systems,� rocks� and� other� obstructions� shall� be� removed� to� the� depths�

shown�when�they�fall�within�the�construction�templates�for�the�following�items:�
�
� 1.� Footings� � � 18-inches�below�bottom�of�footing.�

2. Sidewalks�(or�other�������������� 12-inches�below�bottom�of�walk.�
� � types�of�walks)�� � �

� 3.� Roadways�or� � � 24-inches�below�bottom�of�base�material.�
� � �Streets� � � �
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� 4.� Parking�Areas� � � 24-inches�below�bottom�of�base�material.�

� 5.� Grassed�Areas� � � 18-inches�below�top�soil.�

� 6.� Fills� � � � 24-inches�below�bottom�of�fill.���

�
����B.� Blasting�not�permitted.�
�
�
3.03� REMOVAL�OF�DEBRIS�AND�CLEANUP�
�
����A.� Burn�as�permitted�by�regulating�agencies�or�the�Engineer�as�work�progresses.�
�
����B.� Unguarded�fires�will�not�be�permitted.�
�
����C.� Permits�will�be�obtained,�where�required,�for�necessary�burning�or�disposal�sites.�
�
����D.� Dispose�of�all�waste�materials�not�burned�by�removal�from�site.�
�
����E.� Materials� cleared� and� grubbed� shall� be� the� property� of� the� Contractor� and� shall� be� his�

responsibility�for�disposal.�
�
�
�

*�*�*��END�OF�SECTION��*�*�*�
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SECTION�3�
312110�-�SITE�CLEARING�
�
�
PART�1�-�GENERAL�
�
1.01� RELATED�DOCUMENTS�
�
� A.� Drawings�and�general�provisions�of�Contract,� including�General�and�Supplementary�Conditions�

and�Division�1�specification�sections,�apply�to�work�of�this�section.�
�
1.02� DESCRIPTION�OF�WORK�
�
� A.� Extent�of�site�clearing�is�shown�on�drawings.�
�
� B.� Site�clearing�work�includes,�but�is�not�limited�to:�
�
� � 1.� Protection�of�existing�trees�and�shrubs.�
�
� � 2.� Removal�of�trees�and�other�vegetation.�
�
� � 3.� Topsoil�stripping�and�storing.�
�
� � 4.� Clearing�and�grubbing.�
�
� � 5.� Removing�above�grade�improvements.�
�
� � 6.� Removing�below�grade�improvements.�
�
1.03� JOB�CONDITIONS�
�
� A.� Protection� of� Existing� Improvements:� � Provide� protections� necessary� to� prevent� damage� to�

existing�improvements�indicated�to�remain�in�place.�
�
� � 1.� Protect�improvements�on�adjoining�properties�and�on�Owner’s�property.�
�
� � 2.� Restore�damaged�improvements�to�their�original�condition�as�acceptable�to�parties�having�

jurisdiction.�
�
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� B.� Protection� of� Existing� Trees� and� Vegetation:� � Protect� existing� trees� and� other� vegetation�
indicated�to�remain�in�place�against�unnecessary�cutting,�breaking�or�skinning�of�roots,�skinning�
and� bruising� of� bark,� smothering� of� trees� by� stockpiling� construction� materials� or� excavated�
materials�within�drip�line,�excess�foot�or�vehicular�traffic,�or�parking�of�vehicles�within�drip�line.��
Provide�temporary�guards�to�protect�trees�and�vegetation�to�be�left�standing.�

�
� � 1.� Water�trees�and�other�vegetation�to�remain�within� limits�of�contract�work�as�required�to�

maintain�their�health�during�course�of�construction�operations.�
�
� � 2.� Repair� or� replace� trees� and� vegetation� indicated� to� remain� which� are� damaged� by�

construction�operations�in�a�manner�acceptable�to�Architect.��Employ�licensed�arborist�to�
repair�damages�to�trees�and�shrubs.�

�
� � 3.� Replace�trees�which�cannot�be�repaired�and�restored�to�full�growth�status�as�determined�

by�Arborist.�
�
PART�2�-�PRODUCTS����(Not�applicable�to�work�of�this�section)�
�
PART�3�-�EXECUTION�
�
3.01� SITE�CLEARING�
�
� A.� General:� � Remove� trees,� shrubs,� grass,� and� other� vegetation,� improvements,� or� obstructions�

interfering� with� installation� of� new� construction.� � Remove� such� items� elsewhere� on� site� or�
premises�as�specifically�indicated.��Removal�includes�digging�out�stumps�and�roots.�

�
� � 1.� Carefully�and�cleanly�cut�roots�and�branches�of�trees�indicated�to�be�left�standing,�where�

such�roots�and�branches�obstruct�new�construction.�
�
� B.� Topsoil:��Topsoil�is�defined�as�friable�clay�loam�surface�soil�found�in�a�depth�of�not�less�than�4”.��

Satisfactory�topsoil�is�reasonably�free�of�subsoil,�clay�lumps,�stones�and�other�objects�over�2”�in�
diameter�and�without�weeds,�roots,�and�other�objectionable�material.�

�
� � 1.� Strip�topsoil�to�whatever�depths�encountered� in�a�manner�to�prevent� intermingling�with�

underlying�subsoil�or�other�objectionable�material.�
�
� � � a.� Remove�heavy�growth�of�grass�from�areas�before�stripping.�
�
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� � � b.� Where� trees� are� indicated� to� be� left� standing,� stop� topsoil� stripping� a� sufficient�
distance�to�prevent�damage�to�main�root�system.�

�
� � 2.� Stockpile� topsoil� in� storage� piles� in� areas� shown� or�where� directed.� � Construct� storage�

piles�to�freely�drain�surface�water.��Cover�storage�piles�if�required�to�prevent�wind�blown�
dust.�

�
� � 3.� Dispose�of�unsuitable�or�excess�topsoil�same�as�waste�material,�herein�specified.�
�
� C.� Clearing� and� Grubbing:� � Clear� site� of� trees,� shrubs,� and� other� vegetation� except� for� those�

indicated�to�be�left�standing.�
�
� � 1.� Completely�remove�stumps,�roots,�and�other�debris�protruding�through�ground�surface.�
�
� � 2.� Use�only�hand�methods�for�grubbing�inside�drip�line�of�trees�indicated�to�be�left�standing.�
�
� � 3.� Fill�depressions�caused�by�clearing�and�grubbing�operations�with�satisfactory�soil�material�

unless�further�excavation�or�earthwork�is�indicated.�
�
� � 4.� Place� fill� material� in� horizontal� layers� not� exceeding� 6”� loose� depth� and� thoroughly�

compact�to�a�density�equal�to�adjacent�original�ground.�
�
� D.� Removal� of� Improvements:� � Remove� existing� above� grade� and� below� grade� improvements�

necessary�to�permit�construction�and�other�work�as�indicated.�
�
� � 1.� Abandonment� or� removal� of� certain� underground� pipe� or� conduits� may� be� shown� on�

mechanical�or�electrical�drawings�and�is�included�under�work�of�those�sections.��Removal�
of� abandoned� underground� piping� or� conduit� interfering� with� construction� is� included�
under�this�section.�

�
3.02� DISPOSAL�OF�WASTE�MATERIALS�
�
� A.� Burning�on�Owner’s�Property:��Burning�is�not�permitted�on�Owner’s�property.�
�
� B.� Removal� from�Owner’s� Property:� � Remove�waste�materials� and� unsuitable�and� excess� topsoil�

from�Owner’s�property�and�dispose�of�off�site�in�legal�manner.�
�
�

END�OF�SECTION�
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�

SECTION�312150�-�TEMPORARY�EROSION�AND�SEDIMENT�CONTROL�DURING�CONSTRUCTION�

�
PART�1�-�GENERAL�
�
1.01� SECTION�INCLUDES:�
�

A.� Temporary�measures�required�to�control�erosion�and�sediment�during�construction.��This�
�includes�measures�to�meet�the�requirements�of�the�National�Pollution�Discharge�Elimination�
System�(NPDES)�administered�by�the�Environmental�Protection�Agency�(EPA).�

�
B.� Temporary�hay�bale�dike.�

�
C.� Stabilized�construction�entrance.�

�
D.� Silt�fence.�

�
E.� Rock�check�dam.�

�
F.� Sediment�basin�with�stone�and�pipe�outlet�

�
G.� Diversion�dike.�

�
H.� Storm�Water�Pollution�Prevention�Plan�(SWP3).�

�
1.02� RELATED�SECTIONS:�
�

A.� Site�Preparation�-�Section�312100.�
�

B.� Earthwork�-�Section�312200.��
�
1.03������REFERENCES:�
�

���A.� ASTM�D3786�-� Hydraulic�Bursting�Strength�of�Knitted�Goods�and�Non-woven�Fabrics.�
� � (Mullen�Burst)�
�
���B.� ASTM�D3787�-� Bursting�Strength�of�Knitted�Goods;�Constant�Rate�of�Traverse�(CRT)�Ball�
� � Burst�Test�
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�
���C.� ASTM�D4355�-� Deterioration�of�Geotextiles�From�Exposure�to�Ultraviolet�Light�and�Water�
� � (Xenon-Arc�Type�Apparatus).�

D.� ASTM�D4491�-� Water�Permeability�of�Geotextiles�by�Perrnittivity.�
����� ��

E.� ASTM�D4533�-� Index�Trapezoidal�Tearing�Strength�of�Geotextiles.F.��ASTM�D4632��
� � Grab�Breaking�Load�and�Elongation�of�Geotextiles.�(Tensile�Strength).�

F.� ��ASTM�D4751�-� Determining�the�Apparent�Opening�Size�of�a�Geotextile.�
�

H.� ASTM�Al�16,�-� Zinc�Coated�(Galvanized)�Steel�Woven�Wire�Fence�Fabric.�

I.� ASTM�D698�-� Test�for�Moisture�Density�Relations�for�Soils�(Standard).�

J.� Texas�Department�of�Transportation�(TXDOT)�2004�Standard�Specifications�for�� � �
Construction�of�Highways,�Streets�and�Bridges.��Measurement�and�payment�sections�do�� �

� � � � not�apply.�Item�432�-�Rip�Rap.�
�
1.04� SUBMITTALS:�
�

A.� Procedures�for�Submittals:�Section�01300.�
�
����������B.�����Product�Data:�

1.� Silt�fencing.�
2.� Non-woven�filter�fabric.�
3.� Erosion�control�and�revegetation�mat�

�
��C.����Prepare�and�submit�a�Storm�Water�Pollution�Prevention�Plan�(SWP3).�
�
��D.� ����Inspection�Reports�and�Certificates:�

����1.����Submit�period�inspection�reports�and�certificates�required�for�SWP3.�
����2.����Submit�Contractor/Subcontractor�certifications�required�for�SWP3.�

�
E.� Submit�revisions�or�modifications�to�the�erosion�and�sediment�control�plan�and�SWP3.�

�
1.05� MAINTENANCE:�
�

A.� Maintain�erosion�control�devices�as�necessary�to�comply�with�NPDES.� �This� includes�any�revisions�
or�modifications�to�the�plan.��Any�work�required�for�modifications,�revisions�and�maintenance�shall�
be�the�responsibility�of�the�Contractor�and�shall�-not�be�a�basis�for�additional�compensation.�
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PART�2�-�PRODUCTS�
�
2.1� MATERIALS:�
�

A.� Hay�bales,�if�used,�shall�weigh�a�minimum�of�(50)�pounds�and�shall�be�at�least�thirty�(30)�inches�in�
length.��Bales�shall�be�composed�entirely�of�vegetable�matter�and�be�free�of�seeds.��Binding�shall�
be�either�wire�or�nylon�string,�jute�or�cotton�binding�is�unacceptable.��Bales�shall�be�used�for�not�
more� than� two�months�before�being� replaced.� �However,� if�weather�conditions�cause�biological�
degradation�of� the�hay�bales,� they�shall�be� replaced� sooner�than� the� two�month� time�period�to�
prevent�a�loss�of�structural�integrity�of�the�hay�bale�dike.�

�
B.� �Stone� material� at� all� drainage� structures� shall� consist� of� stone� rip-rap� conforming� to� TXDOT���������

Standard�Specification�Item�432�and�shall�have�gradation�and�be�placed�as�shown�on�the���� �
� plans�and�in�a�layer�of�at�least�24�inches�thick.��Stone�material�for�rock�check�dams�shall�� �
� consist�of�only�well�graded�crushed�rock,�4-8�inches�in�diameter,�and�shall�be�placed�as�� �
� detailed�on�plans.��Stone�material�for�stabilized�construction�exit�shall�consist�of�3"�to�5"�� �
� crushed�rock�mixed�with�Type�“A”"�Flexbase�to�create�a�drivable�surface�and�shall�be�� �
� placed�as�shown�on�the�plans.�

�
C.� �Geotextile�Fabrics�shall�be�a�non-woven�polypropylene�fabric�designed�specifically.�for�use�������as�a�

soil�filtration�media.��Fabric�shall�have�an�approximate�weight�of�8�oz/sqyd.�
� � �

�
�����D.���� Geotextile�Silt�Fence�Fabric�shall�be�a�nylon�reinforced�polypropylene�woven�fabric�having�� �

� a�reinforcing�cord�running�the�entire�length�to�the�top�edge�of�the�fabric.���
�

� Representative�Manufacturer�Mirafi,�Inc.�sift�fence,�Amoco�(2130)�or�owner�approved�� �
� equal.�
�
E.� �Fence�Posts�for�Sift�Fence�of�sufficient�length�and�strength�to�support�the�silt�fence�system.�

�

PART�3�-�EXECUTION�

�
3.01� EXAMINATION�AND�PREPARATION:�
�

A.� Submit� SWP3� and� the� erosion� and� sediment� control� plan� and� modify� as� required� for� the�
Contractor's� construction� sequence.� � Modifications� shall� maintain� conformance� with� the�
Contractor's�storm�water�pollution�prevention�plan�and�the�requirements�of�NPDES.� �Work�and�
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materials� required�for� installation,�modification�and�maintenance�of� the�Erosion�Control�System�
shall�be�incidental�to�the�contract.�

�
� B.����Locate�and�protect�survey�horizontal�and�vertical�control.�
�
3.02� TEMPORARY�HAY�BALE�DIKE:�
�

A.� Install�where�shown�on�the�plans�or�as�needed�for�erosion�control.�
�

B.� Hay�bales�shall�be�embedded�a�minimum�of�four�(4)�inches�and�securely�anchored�using�3/8.�inch�
diameter�steel�stakes�or�2"�x�2"�wood�stakes�driven�through�the�bales�into�the�ground�a�minimum�
of�six�(6)�inches.��Hay�bales�are�to�be�placed�end�to�end�directly�adjacent�to�one�another�leaving�
no�gap�between�them.�

�
C.� Hay�bale�dikes�are�to�be�used�in�locations�receiving�overland�sheet�flow�only.�

�
3.03� STABILIZED�CONSTRUCTION�EXIT�
�

A.� A�temporary�construction�exit�shall�be�installed�at�any�point�where�traffic�will�be�leaving�the�
construction�site�to�a�public�right-of-way,�street,�alley,�sidewalk�or�parking�area.��The�purpose�of�a�
stabilized�construction�exit�is�to�reduce�or�eliminate�the�tracking�or�flowing�of�sediment�onto�
public�rights-of-way.��The�exit�must�be�properly�graded�or�incorporate�a�drainage�swale�to�
prevent�runoff�from�leaving�the�construction�site.��The�length�of�the�exit�shall�be�as�required,�but�
not�less�than�100�feet�and�the�width�shall�be�at�least�20�feet.��The�stabilized�exit�shall�be�
constructed�of�rock�as�described�in�2.1.B.�and�shall�be�completely�underlined�with�geotextile�filter�
fabric�described�in�2.1.C,�Value�1.�

�
� B.� The�temporary�construction�exit�shall�be�maintained�in�a�condition�which�will�prevent�� �
� � tracking�or�flowing�of�sediment�onto�public�rights-of-way.�This�may�require�periodic�top�� �
� � dressing�with�additional�stone�as�conditions�demand�and�repair�and/or�clean�out�of�any�� �
� � measures�used�to�trap�sediment.��All�sediment�spilled,�dropped,�washed�or�tracked�onto�� �
� � public�rights-of-way�must�be�removed�immediately�by�the�Contractor.�
�

C.� � When� necessary,� wheels� must� be� washed� or� brushed� to� remove� sediment� prior� to� entrance�
� �

� onto�public�right-of-way.��When�washing�is�required,�it�shall�be�done�on�an�area�stabilized�� �
� with�crushed�stone�which�drains�into�an�approved�sediment�trap�or�sediment�basin.��All�� �
� sediment�shall�be�prevented�from�entering�any�storm�drain,�ditch�or�watercourse�using�� �
� approved�methods.�

�
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3.04� SILT�FENCE:�
�

A.� Silt�Fence:�Shall�consist�of�nylon�reinforced�polypropylene�woven�fabric�supported�by�posts�set�a�
minimum�depth�of�18�inches�and�spaced�not�more�than�6�feet�on�center.��A�6-inch�wide�trench�is�
to�be�cut�6� inches�deep�at� the�toe�of� the� fence�on� the�uphill� side� to�allow�the�fabric�to�be�laid�
below�the�surface�and�back�filled�with�gravel.��Fabric�shall�have�a�6-inch,�double�overlap�securely�
fastened� at� a� post�at�abutting�ends,�and�shall�be� joined�such� that�no� leakage�or�bypass�occurs.��
Remove�accumulated�sediment�when�the�depth�of�sediment�reaches�6�inches.�

�
�
�
3.05� ROCK�CHECK�DAM:�
�

A.� Rock�Check�Dams�shall�be�constructed�at�locations�shown�on�the�plans�and�in�swales�as�needed�
to� reduce� velocity� in� swales.� � Geotextile� fabric� as� described� in� 2.1.C.,� Value� I� shall� be� placed�
beneath� the� rock� and� shall� conform� to� these� specifications.� � Rock� shall� conform� to� these�
specifications.�

�
3.06� DIVERSION�DIKE:�
�

A.� Diversion� dikes,� if� used� by� the� Contractor,� shall� be� installed� prior� to� and� maintained� for� the�
duration�of�construction�and�shall�intercept�no�more�than�five�(5)�acres�of�runoff.��Dikes�shall�have�
a�minimum�top�width�of�2'-0"�and�a�minimum�height�Of�Compacted�fill�of�18"�measured�from�the�
top�of�the�existing�ground�at� the�upslope�toe�to�top�of�the�dike�and�having�side�slopes�of�3:1�or�
flatter.� �The�channel�which�is�formed�by�the�dike�must�have�a�minimum�slope�of�one�(1)�percent�
for�the�entire�length�to�an�outlet.��When�the�slope�exceeds�three�(3)�percent,�or�velocities�exceed�
one�foot�per�second�(regardless�of�slope),�stone�stabilization�(Type�"Am�rip-rap)�is�required.��Plant�
grass�on�dikes�not�requiring�stone�stabilization.�

�
3.07� STORM�WATER�POLLUTION�PREVENTION�PLAN�(SWP3):�
�

A.� The�Contractor�is�required�to�prepare�the�SWP3�required�for�this�project.�
�
3.08� NOTICE�OF�INTENT�(NOI),�NOTICE�OF�TERMINATION�(NOT):�
�

A.� Contractor� shall� submit� a� Notice� of� Intent� (NOI)� at� least� 48� hours� prior� to� the� start� of�
construction.�

�
B.� Contractor�shall�submit�a�Notice�of�Termination�(NOT)�as�required�by�the�NPDES�� � �

� � � �regulations.�
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�
3.09� � At�the�close�of�this�contract�the�Contractor�shall�remove�the�temporary�erosion�control���
� � devices�when�permanent�facilities�are�in�place.�
�

END�OF�SECTION�
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SECTION�312200�-�EARTHWORK�
�
�
PART�1�-�GENERAL�
�
1.01� RELATED�DOCUMENTS�
�
� A.� Drawings�and�general�provisions�of�Contract,� including�General�and�Supplementary�Conditions�

and�Division�1�specification�sections,�apply�to�work�of�this�section.�
�
1.02� DESCRIPTION�OF�WORK�
�
� A.� Extent�of�earthwork�as�indicated�on�drawings,�and�includes:�
�
� � 1.���� Preparation�of�subgrade�for�flatwork,�pavements�and�all�other�earthwork�installation.�
�

2. Removal�and�Replacement�of�Top�Soil.�
�
� � 3.�� This�section�“does�not�include”�work�beneath�foundations�or�structural�fill.�
� � �
� D.� Definitions:�
� � “Excavation”�consists�of�removal�of�material�encountered�to�subgrade��
� � elevations�indicated�and�subsequent�disposal�of�materials�removed.� � �
� � “Density”�is�referred�to�as�a�percentage�of�the�ASTM�D698.�Standard�Proctor�Density�
�
�
1.03� QUALITY�ASSURANCE�
�
� A.� Codes�and�Standards:��Perform�excavation�work�in�compliance�with�applicable�requirements�of�

governing�authorities�having�jurisdiction.�
�
� B.� Testing�and�Inspection�Service:��Employ,�at�Contractor’s�expense,�testing�laboratory�to�perform�

soil� testing� and� inspection� service� for� quality� control� testing� during� earthwork� operations.��
Laboratory�to�be�approved�by�Architect�and�Owner.�

�
1.04� SUBMITTALS�
�
� A.� Test� Reports-Excavating:� � Submit� following� reports� directly� to� Architect/Engineer� from� the�

testing�services�with�a�copy�to�the�Contractor�and�Owner.�
�
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� � 1.� Test�reports�on�borrow�material.�(as�required)�
�
� � 2.� Field�density�test�reports.�
�

3. One�optimum�moisture-maximum�density�curve�for�each�type�of�soil�encountered.�
�
� B.� Site� Information:� �Data�on�indicated�subsurface�conditions�are�not�intended�as�representations�

or�warranties�of� accuracy�or� continuity�between�soil�bearings.� � It� is�expressly�understood�that�
Owner� will� not� be� responsible� for� interpretations� or� conclusions� drawn� therefrom� by�
Contractor.��Data�is�made�available�for�convenience�of�Contractor.�

�
� � 1.� Additional� test�borings�and�other�exploratory� operations�may�be�made�by�Contractor�at�

no�cost�to�Owner.�
�
� C.� Existing�Utilities:��Locate�existing�underground�utilities�in�areas�of�work.��If�utilities�are�to�remain�

in�place,�provide�adequate�means�of�support�and�protection�during�earthwork�operations.�
�
� � 1.� Should�uncharted,�or� incorrectly�charted,�piping�or�other�utilities�be�encountered�during�

excavation,�consult�Utility�Owner�immediately�for�directions.��Cooperate�with�Owner�and�
utility� companies� in� keeping� respective� services� and� facilities� in� operation.� � Repair�
damaged�utilities�to�satisfaction�of�Utility�Owner.�

�
� � 2.� Do�not� interrupt�existing�utilities�serving�facilities�occupied�and�used�by�Owner�or�others�

during�occupied�hours�except�when�permitted�in�writing�by�Architect�and�Owner�and�then�
only�after�acceptable�temporary�utility�services�have�been�provided.�

�
� � � a.� Provide� a�minimum� of� forty� eight� (48)� hour� notice� to� Owner� and� receive�written�

notice�to�proceed�before�interrupting�any�utility.�
�
� � 3.� Demolish�and�completely�remove�from�site�existing�underground�utilities�indicated�to�be�

removed.��Coordinate�with�utility�companies�for�shut-off�of�services�if�lines�are�active.�
�
� D.� Use�of�Explosives:��The�use�of�explosives�is�not�permitted.�
�
� E.� Protection�of�Persons�and�Property:��Barricade�open�excavations�occurring�as�part�of�this�work�

and�post�with�warning�lights.�
�
� � 1.� Operate�warning�lights�as�recommended�by�authorities�having�jurisdiction.�
�
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� � 2.� Protect� structures,� utilities,� sidewalks,� pavements,� and� other� facilities� from� damage�
caused� by� settlement,� lateral� movement,� undermining,� washout� and� other� hazards�
created�by�earthwork�operations.�

�
3. Perform� excavations� within� drip� line� of� large� trees� to� remain� by� hand� and� protect� root�

system�from�damage��or�dryout�to�the�greatest�extent�possible.��Maintain�moist�condition�
for�root�system�and�cover�exposed�roots�with�burlap.��Paint�root�cuts�of�1”�diameter�and�
larger�with�emulsified�asphalt�tree�paint.�

�
PART�2�-�PRODUCTS�
�
2.01� SOIL�MATERIALS�
�
� A.� Definitions:�
�
� � 1.� Satisfactory� soil� materials� are� defined� as� those� complying� with� ASTM� D2487� soil�

classification�groups�GW,�GP,�GM,�SM,�SW,�and�SP.�
�
� � 2.� Subbase�Material:� � Naturally� or� artificially� graded�mixture� of� natural� or� crushed� gravel,�

crushed�stone,�crushed�slag,�natural�or�crushed�sand.�
�
� � 3.� Backfill� and� Fill�Materials:� � Satisfactory� soil�materials� free� of� clay,� rock,� or� gravel� larger�

than�2”� in� any� dimension,�debris,�waste,� frozen�materials,� and�other�deleterious�matter�
and�having�a�PI�<�20.�

�
PART�3�-�EXECUTION�
�
3.01� EXCAVATION�
�
� A.� Excavation�is�Unclassified�and�includes�excavation�to�subgrade�elevations�indicated�regardless�of�

character�of�materials�and�obstruction�encountered.�
�
� B.� Unauthorized�Excavation:�
�
� � 1.� Unauthorized� excavation� consists� of� removal� of� materials� beyond� indicated� subgrade�

elevations�or�dimensions�without� specific�direction�of�Architect/Engineer.� �Unauthorized�
excavation,� as� well� as� remedial� work� directed� by� the� Architect/Engineer,� shall� be� at�
Contractor’s�expense.�

�
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� � 2.� Under� footings,� or� retaining� walls,� fill� unauthorized� excavation� by� extending� indicated�
bottom�elevation�of� footing�or�base�to�excavation�bottom�without�altering� required� top�
elevation.� � Lean� concrete� fill�may� be� used� to� bring� elevations� to� proper� position�when�
acceptable�to�Architect/Engineer.�

�
3. Elsewhere,� backfill� and� compact� unauthorized� excavations� as� specified� for� authorized�

excavation�of�same�classification,�unless�otherwise�directed�by�Architect/Engineer.�
C. Top�Soil:�
�

1. Contractor�shall�strip�6”�of�existing�topsoil�and�stockpile�on-site�at� locations�specified�by�
owner.��The�topsoil�shall�be�uniformily�spread�and�graded�after�earthwork�is�complete.�

2. �
�
� D.� Additional�Excavation:�
�
� � 1.� When�excavation�has�reached�required�subgrade�elevations,�notify�the�Architect/Engineer�

who�will�make�an�inspection�of�conditions.�
�
� � 2.� If� unsuitable� bearing� materials� are� encountered� at� required� subgrade� elevations,� carry�

excavations�deeper�and�replace�excavated�material�as�directed�by�Architect/Engineer.�
�
� � 3.� Removal� of�unsuitable�material� and� its� replacement� as�directed�will� be� paid� on�basis�of�

contract�conditions�relative�to�changes�in�work.�
�

D. Stability�of�Excavations:�
�

� � 1.� Slope�sides�of�excavations�to�comply�with�local�codes�and�ordinances�having�jurisdiction.��
Shore�and�brace�where�sloping�is�not�possible�because�of�space�restrictions�or�stability�of�
material�excavated.�

� � 2.� Maintain�sides�and�slopes�of�excavations�in�safe�condition�until�completion�of�backfilling.�
�
� F.� Trench�Safety�Systems:�
�
� � 1.� Provide� materials� for� shoring� and� bracing� such� as� sheet� piling,� uprights,� stringers,� and�

cross-braces�in�good�serviceable�condition.�
�
� � 2.� Trench�shoring�and�bracing�or�trench�boxes�shall�be�required�for�trenches�exceeding�5�foot�

in�depth.�
�
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� � 3.� Maintain� shoring� and� bracing� or� trench� boxes� in� excavations� regardless� of� time� period�
excavations�will�be�open.�

�
� G.� Dewatering:�
�
� � 1.� Prevent�surface�water�and�subsurface�or�ground�water�from�flowing�into�excavations�and�

from�flooding�project�site�and�surrounding�property.�
�
� � 2.� Do�not�allow�water�to�accumulate�in�excavations.��Remove�water�to�prevent�softening�of�

foundation� bottoms,� undercutting� footings,� and� soil� changes� detrimental� to� stability� of�
subgrades�and�foundations.��Provide�and�maintain�pumps,�well�pints,�sumps,�suction�and�
discharge� lines,� and� other� dewatering� system� components� necessary� to� convey� water�
away�from�excavation.�

�
� � 3.� Establish� and� maintain� temporary� drainage� ditches� and� other� diversions� outside�

excavation� limits�to�convey�rain�water�and�water�removed�from�excavation�to�collecting�
or�run-off�areas.��Do�not�use�trench�excavations�as�temporary�drainage�ditches.�

�
� H.� Material�Storage:�
�
� � 1.� Stockpile�satisfactory�excavated�materials�where�directed,�until�required�for�backfill�or�fill.��

Place,�grade,�and�shape�stockpiles�for�proper�drainage.�
�
� � 2.� Locate�and�retain�soil�materials�away�from�edge�of�excavations.��Do�not�store�within�drip�

line�of�trees�indicated�to�remain.�
�
� � 3.� Dispose�of�excess�soil�material�and�water�materials�unless�otherwise�shown�on�plans.��
�
� I.� Excavation�for�Structures:��(refer�to�plans)�
�
� � 1.� Conform�to�elevations�and�dimensions�shown�within�a� tolerance�of�plus�or�minus�0.10’,�

and� extending�a� sufficient�distance� from�footings�and� foundations�to�permit�placing�and�
removal� of� concrete� formwork,� installation� of� services,� other� construction,� and� for�
inspection.�

�
� � 2.� In�excavating� for� footing�and� foundation,� take�care�not�to�disturb�bottom�of�excavation.��

Excavate� by� hand� to� final� grade� just� before� concrete� reinforcement� is� placed.� � Trim�
bottoms�to�required�lines�and�grades�to�leave�solid�base�to�receive�other�work.�

�
� J.� Excavation�for�Pavements:�
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�
� � 1.� Cut� surface� under� pavements� to� comply� with� cross� sections,� elevations� and� grades� as�

shown.�
�
� K.� Excavation�for�Trenches:�
�
� � 1.� Dig�trenches�to�the�uniform�width�required�for�particular�item�to�be�installed,�sufficiently�

wide�to�provide�ample�working�room.��Provide�6”�to�9”�clearance�on�both�sides�of�pipe�or�
conduit.�

�
� � 3.� Where�rock�is�encountered,�carry�excavation�6”�below�required�elevation�and�backfill�with�

a�6”�layer�of�crushed�stone�or�gravel�prior�to�installation�of�pipe.�
�

5.� For� RCP� Storm� Sewer� Pipe� 12”� or� larger� in� nominal� size� provide� a� 4”� thick� embedment�
material.� �Approved�embedment�material�shall� include�sand,�blow�sand�or�similar�material.�
No�crusher�fines�will�be�allowed�for�embedment�material.��

�
� � 6.� Except�as�otherwise� indicated,�excavate� for�exterior�water�bearing�piping� (water,� sewer,�

gas�and�drainage)�so�top�of�piping�is�not�less�than�3’-6”�below�finished�grade.�
�
� � 7.� Grade�bottoms�of�trenches�as�indicated,�notching�under�pipe�bells�to�provide�solid�bearing�

for� entire� body� of� pipe.� � Backfill� trenches�with� concrete�where� trench� excavations� pass�
within� 18”� of� column� or� wall� footings� and� which� are� carried� below� bottom� of� such�
footings,�or�which�pass�under�wall�footings.��Place�concrete�to�level�of�bottom�of�adjacent�
footing.�

� � � �
� � 8.� Do� not� backfill� trenches� until� tests� and� inspections� have� been� made� and� backfilling�

authorized�by�Architect/Engineer.��Use�care�in�backfilling�to�avoid�damage�or�displacement�
of�pipe�systems.�

�
9.� For�piping�or�conduit� less� than�2’-6”�below�surface�of�roadways,�provide�4”�thick�concrete�

base�slab�support.� �After� installation�and�testing�of�piping�or�conduit,�provide�minimum�4”�
thick�encasement� (sides�and�top)�of� concrete�prior� to�backfilling�or�placement�of� roadway�
subbase.�

�
� L.� Cold� Weather� Protection:� � Protect� excavation� bottoms� against� freezing� when� atmosphere�

temperature�is�less�than�35°�F.�(1°�C.).�
�
�
3.02� COMPACTION�
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�
� A.� General:��Control�soil�compaction�during�construction�providing�minimum�percentage�of�density�

specified�for�each�area�classification�indicated�below.�
�
� B.� Percentage�of�Maximum�Density�Requirements:�
�
� � 1.� Structures,�Building�Slabs�and�Steps:��Compact�top�in�accordance�with�Structural�Drawings.�
�

2. Roadways,�parking�areas�and�sidewalks:� �Compact�subgrade�and�each�layer�of�backfill�or�
fill�material� at� 95%� standard�Proctor� ASTM�D-698-91� at� a�moisture� content� of� no�more�
than� 3%� above� optimum� moisture� for� cohesive� material� or� 95%� maximum� density� for�
cohesionless�material.�

�
3.� Open�areas:���Compact�subgrade�and�each�layer�of�backfill�or�fill�material�at�90%�standard�

Proctor� ASTM� D-698-91� at� a� moisture� content� of� no� more� than� 3%� above� optimum�
moisture�for�cohesive�material�or�90%�maximum�density�for�cohesionless�material.�

�
� C.� Moisture�Control:�
�
� � 1.� Where� subgrade� or� layer� of� soil� material� must� be� moisture� conditioned� before�

compaction,� uniformly� apply� water� to� surface� of� subgrade� or� layer� of� soil� material� to�
prevent�free�water�appearing�on�surface�during�or�subsequent�to�compaction�operations.�

�
� � 2.� Remove� and� replace� or� scarify� and� air� dry� soil� material� that� is� too� wet� to� permit�

compaction�to�specified�density.�
�
� � 3.� Soil�material�that�has�been�removed�because�it� is�too�wet�to�permit�compaction�may�be�

stockpiled�or�spread�and�allowed�to�dry.��Assist�drying�by�discing,�harrowing,�or�pulverizing�
until�moisture�contact�is�reduced�to�a�satisfactory�value.�

�
�
3.03� BACKFILL�AND�FILL�
�
� A.� Under�grassed�areas,�use�satisfactory�excavated�or�borrow�material.�
�

B. Under�roadway,�parking�and�flatwork�use�backfill�and�fill�materials�that�comply�with�2.01-3�
�

� C.� Under�steps,�use�subbase�material.�
�
� D.� Under�building�slabs�(refer�to�structural�drawings�/�specifications)�
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�
� E.� Under� piping� and� conduit,� use� subbase� material� where� subbase� is� indicated� under� piping� or�

conduit;�shape�to�fit�bottom�90°�of�cylinder.�
�
� F.� Backfill�excavations�as�promptly�as�work�permits,�but�not�until�completion�of�the�following:�
�
� � 1.� Acceptance�of�construction�below�finish�grade�including�where�applicable,�dampproofing,�

waterproofing,�perimeter�insulation,�inspection,�testing,�approval,�and�recording�locations�
of�underground�utilities.�

�
� � 2.� Removal�of�concrete�formwork.�
�
� � 3.� Removal�of�shoring�and�bracing�and�backfilling�of�voids�with�satisfactory�materials.��Cut�off�

temporary� sheet� piling� driven� below� bottom� of� structures� and� remove� in� manner� to�
prevent�settlement�of�the�structure�or�utilities,�or�leave�in�place�if�required.�

�
� � 4.� Removal�of�trash�and�debris.�
�
� � 5.� Permanent�or�temporary�horizontal�bracing�is�in�place�on�horizontally�supported�walls.�
�
� G.� Ground�Surface�Preparation:�
�
� � 1.� Remove� vegetation,� debris,� unsatisfactory� soil� materials,� obstructions,� and� deleterious�

materials�from�ground�surface�prior�to�placement�of�fills.� �Plow�strip,�or�break�up�sloped�
surfaces�steeper�than�1�vertical�to�4�horizontal�so�that�fill�material�will�bond�with�existing�
surface.�

�
� � 2.� When�existing�ground�surface�has�a�density� less� than�that�specified�under�“Compaction”�

for�particular�area�classification,�break�up�ground�surface,�pulverize,�moisture�condition�to�
optimum�moisture�content,�and�compact�to�required�depth�and�percentage�of�maximum�
density.�

�
� H.� Placement�and�Compaction:�
�
� � 1.� Place� backfill� and� fill� materials� in� layers� not� more� than� 8”� in� loose� depth� for� material�

compacted� by� heavy� compaction� equipment,� and� not�more� than� 4”� in� loose� depth� for�
material�compacted�by�hand�operated�tampers.�

�
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� � 2.� Before� compaction,� moisten� or� aerate� each� layer� as� necessary� to� provide� optimum�
moisture�contact.� �Compact�each� layer�to�required�percentage�of�maximum�density.� �Do�
not�place�backfill�or�fill�material�on�surfaces�that�are�muddy,�frozen,�or�contain�frost�or�ice.�

�
� � 3.� Place�backfill�and�fill�materials�evenly�adjacent�to�structures,�piping,�or�conduit�to�required�

elevations.� � Take� care� to� prevent� wedging� action� of� backfill� against� structures� or�
displacement�of�piping�or�conduit�by�carrying�material�uniformly�around�structure,�piping�
or�conduit�to�approximately�same�elevation�in�each�lift.�

�
3.04� GRADING�
�
� A.� General:� �Uniformly�grade�areas�within� limits�of� grading�under� this� section,� including�adjacent�

transition� areas.� � Smooth� finished� surface� within� specified� tolerances,� compact� with� uniform�
levels� or� slopes� between� points� where� elevations� are� indicated,� or� between� such� points� and�
existing�grades.�

�
� B.� Grading�Outside�Building�Lines:�
�
� � 1.� Grade� areas� adjacent� to� building� lines� to� drain� away� from� structures� and� to� prevent�

ponding.�
�
� � 2.� Finish�surfaces�free�from�irregular�surface�changes,�and�as�follows:�
�
� � � a.� Lawn� or� Unpaved�Areas:� � Finish� areas� to� receive� topsoil� to�within� not�more� than�

0.10’�above�or�below�required�subgrade�elevations.�
�
� � � b.� Sidewalks� and� Flatwork:� � Shape� surface� of� areas� under� walks� to� line,� grade,� and�

cross� section,� with� finish� surface� not� more� than� 0.10’� above� or� below� required�
subgrade�elevation.�

�
� � � c.� Pavements:� � Shape� surface� of� areas� under� pavement� to� line,� grade,� and� cross�

section,�with� finish�surface�not�more� than�1/2”�above�or�below�required�subgrade�
elevation.�

�
� C.� Grading�Surface�of�Fill�under�Building�Slabs:��Grade�smooth�and�even,�free�of�voids,�compacted�

as� specified,� and� to� required�elevation.� �Provide� final� grades�within� a� tolerance�of� 1/2”�when�
tested�with�a�10’�straightedge.�

�
3.05� FIELD�QUALITY�CONTROL�
�
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� A.� Quality� Control� Testing� During� Construction:� � Allow� testing� service� to� inspect� and� approve�
subgrades�and�fill�layers�before�further�construction�work�is�performed.�

�
� � 1.� Roadways,�Parking�Areas�and�Building�Slab�Subgrade:��Make�at�least�one�(1)�field�density�

test�of�subgrade�for�every�20,000�sq.�ft.�of�paved�area�or�building�slab,�but�in�no�case�less�
than�three�(3)�tests.��In�each�compacted�fill�layer,�make�one�(1)�field�density�test�for�every�
10,000�sq.�ft.�of�overlaying�building�slab�or�paved�area,�but�in�no�case� less�than�three�(3)�
tests.�

� � �
� � 2.� All� other� areas:� In�each� compacted� fill� layer,�make�at� least�one� (1)� field�density� test� for�

every�50,000�sq.�ft.�of�fill�area,�but�in�no�case�less�than�two�(2)�tests.�
�

� � If� in� the� opinion� of� the� Architect/Engineer� based� on� testing� service� reports� and� inspection,�
subgrade� or� fills� which� have� been� placed� are� below� specified� density,� provide� additional�
compaction�and�testing�at�no�additional�expense.�

�
3.07� MAINTENANCE�
�
� A.� Protection�of�Graded�Areas:�
�
� � 1.� Protect�newly�graded�areas�from�traffic�and�erosion.��Keep�free�of�trash�and�debris.�
�
� � 2.� Repair�and�re-establish�grades�in�settled,�eroded,�and�rutted�areas�to�specified�tolerances.�
�
� B.� Reconditioning� Compacted� Areas:� � Where� completed� compacted� areas� are� disturbed� by�

subsequent�construction�operations�or�adverse�weather,�scarify�surface,�re-shape,�and�compact�
to�required�density�prior�to�further�construction.�

�
� C.� Settling:��Where�settling�is�measurable�or�observable�at�excavated�areas�during�general�project�

warranty� period,� remove� surface� (pavement,� lawn,� or� other� finish),� add� backfill� material,�
compact�and�replace�surface�treatment.��Restore�appearance,�quality,�and�condition�of�surface�
or� finish� to� match� adjacent� work,� and� eliminate� evidence� of� restoration� to� greatest� extent�
possible.�

�
3.08� DISPOSAL�OF�EXCESS�AND�WASTE�MATERIALS�
�

A.� Removal� from� Owner’s� Property:� � Remove� waste� materials,� including� unacceptable� excavated�
material,�trash�and�debris,�and�dispose�of�it�off�Owner’s�property.�

�
�
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�
END�OF�SECTION�
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�
SECTION�322221�-�TRENCH�EXCAVATION,�BACKFILL,�AND�COMPACTION�
�
�
PART�1�-�GENERAL�
�
1.01� GENERAL�DESCRIPTION�OF�WORK�
�

A. Excavation,�shoring,�dewatering,�pipe�bleeding,�trench�backfill,�compaction,�grading�and�cleanup�
of�all�pipeline�trenching�for�the�project.�

�
B. All�work�must�be�done� in� accordance�with� these� specifications�and�the�safety� requirements�of�

the�State�and�OSHA�Standards.�
�
�
1.02� JOB�CONDITIONS�
�
����A.� Site�Acceptance�
�

1. Accept�site�in�condition�existing�during�Contract�time�frame.�
�
2. Ground�water/surface�water�found�during�construction�are�conditions�of�the�contract�and�

responsibility�of�Contractor.�
�
����B.� Adverse�Weather�
�

1. Place�no�backfill�that�is�excessively�wet�or�frozen.�
�
2. Place�no�backfill�in�excessively�wet�or�frozen�trenches.�

�
1.03�-�MEASUREMENT�AND�PAYMENT�
�
����A.� Trench�excavation�shall�be�considered�incidental�to�pipeline�installation.�
�
����B.� Payment�shall�be�made�at�the�contract�unit�price�per�cubic�yard�only�if�a�bid�item�is�established�

in�the�contract.�
�
����C.� Payment�for�backfill�shall�be�made�at�the�contract�unit�price�per�cubic�yard�only�if�a�separate�bid�
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item�is�established�in�the�contract.�
�
����D.� No�allowance�for�waste�shall�be�made.�
�
����E.� If�Engineer�orders�an�initial�backfill�material�other�than�that�specified�in�contract,�it�shall�be�paid�

for� as� an� extra� in� price� per� cubic� yard� as� compacted� in� place,� EXCEPT� if� a� higher� class�
embedment� is� ordered� by� Engineer� because� the� Contractor� has� over-excavated� the� trench�
width.�

�
����F.� If�the�Engineer�orders�the�excavated�material�to�be�removed�and�disposed�of�and�replaced�with�

another�material�and�a�separate�bid�item�is�not�established�as�a�bid�item,�the�material�shall�be�
paid�as�an�extra.�

�
����G.� If� the�Contractor� fails� to� compact� the� backfill� to� the� density� requirements,� the�Engineer�may�

order�the�material�removed�and�replaced�at�no�cost�to�the�Owner.�
�
����H.� The�disposal�of�rejected�material�shall�be�at�no�cost�to�the�Owner.�
�
�
PART�2�-�PRODUCT�
�
2.01� PIPE�BEDDING�AND�BACKFILL�
�
����A.� The� type� of� bedding� shall� be� stated� on� the� Plans� or� in� the� Special� Provisions� of� the� contract�

document.� �Determination�of� source�of�materials� for�bedding�and�backfill� to�meet� the� stated�
conditions� shall� be� responsibility� of� Contractor,� but� use� of� such�materials� shall� be� subject� to�
approval�of�Engineer.�

�
����B.� Excavated�Material�Backfill�
�

1. Excavated�material�may�be�used�in�the�trench�backfill,�provided�that�all�hard�rock�and�stones�
having�any�dimensions�greater�than�6"�and�frozen�earth�debris�and�roots�larger�than�2"�are�
removed�for�the�initial�backfill.��Engineer�must�approve�use�of�excavated�backfill�material�as�
bedding�material.�

�
����C.� Select�Backfill�
�

1. Select� Backfill� shall� be� gravel,� fine� rock� cuttings,� sand,� sandy� loam� or� loam,� free� from�
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excessive�clay.��Rock�cuttings�shall�have�no�dimensions�greater�than�2�inches.��Engineer�must�
approve�select�backfill.�

�
����D.� Sand�Backfill�
�

1. Sand�backfill�shall�be�clean,�hard,�durable,�uncoated�grains,�free�from�clay�lumps�and�organic�
material.��All�materials�must�pass�a�No.�8�Sieve.�

�
����E.� Granular�Backfill�
�

1. Granular�backfill�shall�be� free� flowing,�such�as�sand�or�hydraulically�graded�stone� fines,�or�
mixed�sand�and�gravel,�or�sandy�loam.��The�material�shall�be�free�from�lumps,�stones�over�2�
inches�in�diameter,�clay�and�organic�matter.�

�
����F.� Controlled�Density�Fill�
�

1. Use�high�slump�mixture�of�portland�cement,�fly�ash�and�fine�aggregate�formulated,�licensed�
and� marketed� as� K-Krete� or� equal.� � Provide� mixture� with� minimum� 28-day� compressive�
strength�of�70�psi�with�no�measurable�shrinkage�or�surface�settlement.��

�
2.02� CRADLING�ROCK�
�
����A.� Use�crushed�rock�or�stone�with�70-100%�passing�1½�inch�sieve�and�no�more�than�50%�passing�1�

inch�sieve.�
�
2.03� SHEETING,�SHORING�AND�BRACING�
�
����A.� Use�sound�timber�or�structural�steel.�
�
����B.� Use�shapes�and�sizes�as�required.�
�
�
�
PART�3�-�EXECUTION�
�
3.01� GENERAL�
�
����A.� Dewatering�
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�
1. Execute�work�"dry".��No�pipe�or�conduits�shall�be�laid�or�concrete�poured�on�excessively�wet�

soil.�
�
2. Prevent�surface�water�from�flowing�into�excavation.�
3. Provide� equipment� for� handling� water� encountered� as� required.� � Obtain� approval� of�

proposed�method�of�dewatering�from�the�Engineer.�
�

4. No�Sanitary�sewer�shall�be�used�for�disposal�of�trench�water.�
�
�

B.� Protection�of�Existing�Utilities:�
�

1. Notify�all�utilities�of�location�and�schedule�of�work.�
�
2. Locations�and�elevations�of�utilities�shown�on�plans�are�to�be�considered�approximate�only.��

Notify�utility�owners�and�Engineer�of�conflicts�between�existing�and�proposed�facilities.�
�

3. Repair,� relay� or� replace� existing� utilities� damaged,� destroyed� or� disrupted� during� work.��
Unless�specified�otherwise,�replacement�will�be�at�the�Contractors�expense.� �

�
�
����C.� Sheeting,�Shoring�and�Bracing�
�

1. All� sheeting,� shoring,�and�bracing�shall�be� in�accordance�with� these�specifications�and�the�
safety�requirements�of�the�State�and�OSHA�Standards.�

�
2. Provide� as�necessary,� to�hold�walls�of� excavation,�prevent�damage� to�adjacent�structures,�

and�to�protect�workmen�and�property.���
�
3. Leave�sheeting�and�shoring�in�place�where�removal�might�cause�damage�to�persons�or�work�

or�as�otherwise�indicated�on�drawings.�
�

4. When�movable�trench�shield�is�used�below�spring�line�of�pipe,�it�shall�be�lifted�prior�to�any�
forward�movement�to�avoid�pipe�displacement.�

�
�
����D.� Changes�in�Grade�
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�
1. Grades� may� be� adjusted� 1½� feet� (plus� or� minus)� from� plan� grades� to� suit� unforeseen�

construction�conflicts�or�conditions�with�approval�of�Engineer.�
�
2. No�additional�compensation�will�be�made�for�such�changes.�

�
�
3.02� EXCAVATION�AND�TRENCHING�
�
����A.� General�
�

1. Method�of�excavation�is�Contractor's�option.�
�
2. Excavate�any�areas�around�trees,�structures�and�utilities�by�hand.�

�
3. Stockpile�and�replace�topsoil�to�a�minimum�of�8-inches�for�surface�restoration�in�grassed�or�

agricultural�areas.�
�
�
����B.� Trench�Characteristics�
�
� 1.���Depth�
�

a. As�indicated�for�pipe�installation�to�lines�and�grades�required�with�proper�allowance�
for�thickness�of�pipe�and�type�of�bedding�specified�or�indicated.�

�
� 2.���Width�
�

a. Keep�width�of�trench�as�narrow�as�possible�with�adequate�room�for�backfilling�and�
jointing.�

�
b. Maximum�width�as�follows:�

�
� � � �
�
�
�
� � � �
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�
�
� � � �
�
�
� � � Pipe�Size� � Maximum�Trench�
� � � �Inches��� � �����Width������
�
� � � ��4�� � �� ���2-feet�0-inches�
� � � ��6� � � ���2-feet�0-inches�
� � � ��8� � � ���2-feet�4-inches�
� � � ��10� � � ���2-feet�4-inches�
� � � ��12� � � ���2-feet�6-inches�
� � � ��15� � � ���2-feet�9-inches�
� � � ��18� � � ���3-feet�0-inches�
� � � Over�18� � ���Pipe�O.D.�+�12-inches�
�
�

3.��Trench�walls�must�be�vertical�below�top�of�pipe�and�may�be�vertical�or�sloped�above�pipe�to�
conform�to�excavating�codes.�

�
2. Provide�bell�holes�for�each�pipe�joint�where�pipe�bears�on�undisturbed�earth.�
�
3. Trench�bottom�shall�be�free�of�large�stones�and�other�foreign�material.�

�
�
3.03� SOFT,�SPONGY�OR�UNSTABLE�MATERIALS�
�
����A.� Stop�work�and�notify�Engineer.�
�
����B.� Perform�remedial�work�as�directed.�
�
����C.� If� material� is� judged� unsuitable� and� removal� is� authorized,� remove� and� replace� with� trench�

stabilizing�material�as�directed�by�Engineer.�
�
�
3.04� ROCK�EXCAVATION�
�
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����A.� Excavate�any�rock�to�maintain�minimum�6-inch�clearance�around�pipe.�
�
����B.� Dispose�of�rock�material�not�suitable�for�backfill�as�directed�by�Engineer.�
�
����C.� Use�of�explosives�not�permitted�without�prior�written�authorization�from�owner�and�Engineer.�
�
����D.� Provide�Special�Hazard�Insurance�covering�liability�for�blasting�operations.�
�
�
3.05� BEDDING�
�
����A.� Place�after�bottom�of�trench�has�been�excavated�to�proper�depth�and�grade.�
�
����B.� Place,�compact�and�shape�bedding�material�to�conform�to�barrel�of�pipe�to�insure�continuous�

firm�bedding�for�fill�length�of�pipe.�
�
����C.� Provide�bedding�as�described�in�following�table�unless�indicated�otherwise�on�Plans�or�in�Special�

Provisions.�
�
�
� � Pipe�Material� � � � Minimum�Bedding�Class�
�
� ������1.��Vitrified�Clay�Pipe� � � � Class�C*�
� ������2.��Non-reinforced�Concrete�Pipe� � � Class�C*�
� ������3.��Reinforced�Concrete�Pipe� � � Class�D*�
� ������4.��Ductile�Iron�Pipe� � � � Class�D*�
� ������5.��Steel�Cylinder� � � � � Class�C*�
� ������6.��Flexible�or�Composite�Pipe� � � Class�1**�
�
� � *Refers�to�standard�detail�
� � **Refers�to�standard�detail,��
�
3.06� TRENCH�BACKFILL�
�
����A.� Use�excavated�material�backfill�(2.01B)�unless�otherwise�specified.�
�
����B.� Use� Sand�Backfill� for�all� trenches�within�5� feet�of�buildings�and�beneath�walks,�parking�areas,�

paved�streets�or�existing�exposed�utilities.�
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�
�����
����C.� Initial�Backfill�
�

1. Place� after� pipe� has� been� bedded� and� checked� for� alignment,� grade� and� internal�
obstructions.�

�
2. Carry�out�in�an�orderly�fashion�after�authorization�to�cover�pipe�has�been�given.�

�
3. Allow�no�more�than�300�feet�of�trench�to�be�open�at�one�time.�

�
4. Do�not�backfill�until�concrete�or�mortar�has�sufficiently�cured.�

�
5. Record�location�of�connections�and�appurtenances�before�backfilling.�

�
6. Place�by�hand�and�hand�tamp�to�not�less�than�12-inches�above�top�of�pipe,�in�approximately�

4-inch�layers.�
�

7. Backfill�simultaneously�on�both�sides�of�pipe�to�prevent�displacement.�
�

8. Place�cushion�of�4-feet�above�pipe�envelope�before�using�heavy�compacting�equipment.�
�
�
����D.� Subsequent�Backfill�
�

1. Place�backfill�into�trench�at�an�angle�so�that�impact�on�installed�pipe�is�minimized.�
�
2. Compaction� of� all� backfill� material� shall� be� performed� in� a� manner� that� shall� not� crack,�

crush,� and/or� cause� the� installed� pipe� to� be� moved� from� the� established� grade� and/or�
alignment.�

�
3. Area�under�or�within�5-feet�of�pavement;�and�under�or�within�2-feet�of�utilities,�buildings,�or�

walks�shall�be�mechanically� compacted� to� the� top�of� the� subgrade� in�6-inch� (8� inch� loose�
measure)�lifts�to�a�minimum�of�95�%�Standard�Proctor�Density.�

�
4. Areas�not�subject�to�vehicular�traffic�shall�be�backfilled�in�layers�not�more�than�12-inches�in�

depth,�loose�measure,�and�mechanically�compacted.�
�
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5. Structural�and�non�structural�backfill�will�be�mechanically�compacted.��Compaction�method�
at�discretion�of�Contractor�with�following�exceptions:�

�
a. If� in�Owner's�opinion�compaction�method�presents�potential�damage�to�pipe,�it�will�

not�be�allowed.�
�
b. Flooding�or�water� jetting�may�be�permitted�only� if� a� geotechnical� report� justifying�

the�use�of�water� jetting� is� submitted� to�the�Engineer�by�a�qualified�laboratory�and�
the�Engineer�approves.���

6. Mound�excavated�materials�in�piles�no�greater�than�6-inches�in�height�in�open�areas�only.�
�
7. Fill�upper�portion�of�trench�with�topsoil�as�specified�hereinbefore.�

�
�

����E.� Controlled�Density�Fill�
�

1. Use�where�shown�on�plans.�
�
2. Provide�suitable�forms�to�limit�volume�of�control�density�fill�material.�

�
3. Prevent�flow�of�material�into�existing�drain�lines.�

�
4. Protect�exposed�utility�lines�during�placement.�

�
5. Place� material� in� accordance� with� suppliers'� written� recommendations� unless� directed�

otherwise�by�Engineer.�
�
�
3.07� EXCESS�MATERIAL�
�
����A.� Store�excess�excavated�material�where�directed�by�Engineer.�
�
�
3.08� TESTING�
�
����A.� Unless�specified�elsewhere,�testing�will�be�responsibility�of�Owner.�
�
����B.� Standard�Proctor�Density�
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�
1. ASTM�D698.�
�
2. One�(1)�required�for�each�type�of�material�encountered.�

�
����C.� In�Place�Density�
�

1. ASTM�D1556�(Sand�Cone)�
�
2. ASTM�D2167�(Balloon)�

�
3. ASTM�D3017�(Nuclear)�

�
�
����D.� One�(1)�test�per�250�linear�feet�of�trench�on�alternating�lifts,�with�a�minimum�of�three�tests�per�

visit,�for�non-structural�areas.��One�(1)�test�per�100�linear�feet�of�trench�on�alternating�lifts,�with�
a�minimum�of�three�tests�per�visit,�for�structural�areas.�

����E.� Contractor�will� be� responsible� for� any� costs� associated�with� testing� performed� as� a� result� of�
failed�tests�

�
�
�
�

*�*�*��END�OF�SECTION��*�*�*�
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�
SECTION�322223�-�FLEXIBLE�BASE�
�
PART�I�-�GENERAL�
�
1.01�GENERAL�DESCRIPTION�OF�WORK:�
�

A. This�work�shall�consist�of�furnishing�and�placing�a�foundation�course�for�surface��
courses�or�for�other�base�courses.�

�
B. Flexible�base�shall�be�composed�of�either�caliche�(argillaceous�limestone,��

calcareous�or�calcareous�clay�particles,�with�or�without�stone,�conglomerate,��
gravel,�sand�or�other�granular�materials),�crushed�stone,�gravel,�iron�ore�topsoil,�shell,�or�
crushed�slag.�

�
C. Flexible�base�shall�be�constructed�as�specified�herein�in�one�or�more�courses�in��

conformance�with�the�details,�lines�and�grades�shown�on�the�plans,�and�as��
established�by�the�ENGINEER.�

�
1.02�MEASUREMENT�AND�PAYMENT:�
�
����A.���Flexible�base�will�be�measure�by�the�square�yard�of�surface�area�of�completed��

and�accepted�work�based�on�the�thickness�of�flexible�base�as�shown�on�the�plans.�
�
1.���The�flexible�base�shall�be�measured�for�depth�by�the�units�of�2000�square��

yards,�with�one�measurement�taken�at�a�location�selected�by�the�ENGINEER.��
�
2.��In�that�unit�where�flexible�base�is�deficient�by�more�than�1/2�inch�in�thickness,�
�����the�deficiency�shall�be�corrected�by�scarifying,�adding�material�as�required,��
�����reshaping�and�recompacting�by�sprinkling�and�rolling.�

�
3.��No�additional�payment�over�the�contract�unit�price�will�be�made�for�any��
�����flexible�base�of�a�thickness�exceeding�that�required�by�plans.�

�
�
����B.���The�CONTRACTOR�shall�schedule�his�operations�in�such�a�manner�as�to��
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facilitate�the�measurement�of�the�pay�item.�
�
C. The�ENGINEER�may�accept�the�work�provided�no�more�than�2�out�of�10�depth�

tests�performed�are�deficient�by�not�more�1/2�inch�and�where�no�two�consecutive��
tests�on�continuous�work�are�outside�the�specified�depth.�

�
����D.���The�accepted�quantities�of�flexible�base�of�the�type,�grade,�and�compaction��

method�specified�will�be�paid�at�the�contract�unit�bid�price�per�square�yard,�
complete�and�in�place.�

�
E.�Where�"Ordinary�Compaction"�is�used,�all�sprinkling,�rolling,�and�manipulation��
required�will�not�be�paid�for�directly,�but�will�be�incidental�to�other�bid�items.�
�
F. The�unit�prices�bid�shall�each�be�full�compensation�for�shaping�and�fine�grading��

the�roadbed;�for�securing�and�furnishing�all�materials,�including�all�royalty�and�freight�involved;�for�
furnishing�scales�and�labor�involved�in�weighing�the�material�when�required;�for�loosening,�
blasting,�excavating,�screening,�crushing�and�temporary�stockpiling�when�required;�for�loading�all�
materials�for�all�hauling�and�delivering�on�the�road;�for�spreading,�mixing,�blading,�dragging,�
shaping�and�finishing,�and�for�all�manipulation,�labor,�tools�and�incidentals�necessary�to�complete�
the�work.�

PART�2�-PRODUCTS�
�
2.01�MATERIALS:�
�

A. Materials�for�flexible�base�shall�be�crushed�or�uncrushed�as�necessary�to�comply��
with�the�requirements�hereinafter�specified.�

�
B. Materials�shall�consist�of�durable,�coarse�aggregate�particles�mixed�with��

approved�binding�materials.�
�
�
2.02�LIME�STABILIZATION:�
�

A. Where�shown�on�the�plans,�or�directed�by�the�ENGINEER,�material�for�flexible�base�shall�be�
lime�stabilized�in�accordance�with�Texas�Department�of�Transportation�(TXDOT)�2004�Standard�
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Specifications�for�Construction�of�Highways,�Streets�and�Bridges.��Measurement�and�payment�sections�
do�not�apply.�Item�260�–�Lime�Treatment�(Road-Mixed).�

�
2.03�TYPES:�
�
����A.�� Type�A�-�Crushed�or�broken�aggregate�(excluding�gravel�aggregate).�
�
����B.�� Type�B�-�Gravel�Aggregate�
�
����C.�� Type�C�-�Iron�Ore�Topsoil�
�
����D.��� Type�D�-�Shell�Aggregate�with�Sand�Admixture�
�
����E.��� Type�E�-�Shell�Aggregate�with�Sand�and�Caliche�Admixture�
�����

F.��� Type�F�-�Caliche�
�

G. Type�G�-�Crushed�Slag�
� �
H. Unless�otherwise�noted�on�the�plans�or�directed�by�the�ENGINEER,�the�CONTRACTOR�may�use�

any�one�type�of�these�types�provided�the�material�used�meet�the�requirements�set�forth�in�
the�specification�test�limits�herein.�

�
�
2.04�GRADES:�
�
����A.���Unless�otherwise�shown�on�the�plans�or�directed�by�the�ENGINEER,�the�final�course�of�base�

material�shall�consist�of�Grades�1,2,3,�or�4,�as�specified�in�Table�02601-1.�
�
����B.����Base�courses�or�subbase�materials,�unless�otherwise�noted�on�the�plans�or�directed�by�the�

ENGINEER,�may�consist�of�Grades�1,�2,�3,�or�4,�as�specified�in�Table�02601-1.�
�
����C.���All�grades�shall,�when�tested�in�accordance�with�standard�laboratory�test�procedures,�meet�the�

physical�requirements�set�forth�in�Table�02601-1.�
�
����D.���Testing�of�flexible�base�materials�shall�be�in�accordance�with�the�following�test�procedures:�
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�
�������� TEST��������������������� � TESTING�PROCEDURE�

Preparation�for�soil�constants� TEX-101-E�
and�sieve�analysis���

�
� Liquid�Limit� � � � � TEX-104-E�
�
� Plastic�Limit� � � � � TEX-105-E�
�

Plasticity�Index� TEX-106-E�
�
� Sieve�Analysis� � � � � TEX-110-E�
�
� Wet�Ball�Mill� � � � � TEX-116-E�
�
� Triaxial�Test� � � � � TEX-117-E�(Part�I�or�II)�
�
�
����E.���Unless�otherwise�specified�on�the�plans,�samples�for�testing�the�material�for�Soil�constants,�

Gradation�and�Wet�Ball�Mill�shall�be�taken�prior�to�the�compaction�operations.�
�
����F.���Unless�otherwise�specified�on�the�plans,�samples�for�triaxial�tests�shall�be�taken�from�the�

stockpile�or�from�production,�as�directed�by�the�ENGINEER,�where�stockpiling�is�required�and�
from�production�where�stockpiling�is�not�required.�������������������

�
TABLE�02223-1�

�
PHYSICAL�REQUIREMENTS�FOR�FLEXIBLE�BASE�MATERIALS�

�
�
� � � � � � GRADES� � � � � � �
�
TYPES������� Grade�1:������������ �� Grade�2:������������ � Grade�3:������������ � Grade�4:�
������������ � (Triaxial�class�1)���� � (Triaxial�Class�1��� � (Unspecified�Tri� � (Unspecified�Tri�
������������ � Min.�compressive����� to�2.3)�Min.�com-���� axial�Class)� � axial�Class)�
������������ � strength,�psi:�45���� � pressive�strength,�
����������� � at�0�psi�lateral����� � psi:�35�at�0�psi�
������������ � pressure�and�175����� lateral�pressure�
������������ � at�15�psi�lateral���� � and�175�at�15�psi�
����������� �� pressure������������� � lateral�pressure�
� � � � � � � � � � � � � �
�
TYPE�A������ Retained�on�����%����Retained�on�����%����Retained�on����%�����������
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Crushed�or.��������� Sq.�Sieve������������ � Sq.�Sieve������������ � Sq.�Sieve�
Broken������ 1-3/4......…..…..0�� � 1-3/4"....…....0-10���� 1-3/4".……...0-10�
Aggregate����� 7/8"....…….10-35����No.�4..….....45-75���� No.�40.…....60-85���� As�
(excluding���� 3/8"...……..30-50�� No.�40..…...60-85���� Max�LL......……45����Shown�
�gravel������ No.�4.....….45-65����Max�LL......…...40����Max�PI......…….15����� on�
�aggregate)� No.�40...….70-85����Max�PI.......…..12����� Wet��Ball�Mill�������������� Plans�
������������ � Max�LL....…....35�����Wet��Ball�Mill������ � Max�Amt....……55�
������������ � Max�PI.....……10�����Max.�Amt…….50�� Max�Increase�
������������ � �Wet�Ball�Mill�� � Max�Increase� ����� in�Passing�
������������ � �Max�Amt�…...40�� ��� in�Passing� ������ No.�40.....………20�
������������� � Max�Increase� ����� No.�40......……20����������� ��
�������������� �� in�Passing���������� �
������������� � No.�40......…..20�
�
� � � � � � � � � � � � � �
�
TYPE�B��������������������������� � � Retained�on����%�����Retained�on����%�
Gravel��������������������������� � � Sq.�Sieve������������ � Sq.�Sieve�����������
Aggregate������������������������ � � 1-3/4"..…....0-10�����1-3/4".....……0-5�� � As�
���������������������������������� � No.�4....….30-75�����No.�4....…..30-75����Shown�
���������������������������������� � No.�40..….70-85���� No.�40..…..65-85����On�
���������������������������������� � Max�LL....…...35����� Max�LL......…..35���� Plans�
���������������������������������� � Max�PI......…..12�����Max�PI......…...12�
� � � � � � � � � � � � � �
�
TYPE�C�������������������������� � � Retained�on�����%����� Retained�on����%�
Iron�Ore����������������������� � � Sq.�Sieve������������� � Sq.�Sieve�
Topsoil������������������������� � � 2-1/2".......…….0�� � 2-3/4".......…….0���� As�����������������
� � � � � No.�40....…50-85����� No.�40...…45-85���� Shown������������������������������
� � � � Max�LL....…....35�����Max�LL....…...35���� on�
������������������������������� � � Max�PI.......….12�����Max�PI......…..12���� Plans����
� � � � � � � � � � � � � �
��
TYPE�D�������������������������� � � Retained�on�����%����� Retained�������%�
Sand-Shell���������������������� � � Sq.�Sieve������������� � Sq.�Sieve�
�������������������������������� � � 1-3/4".....…..0-10����� 1-3/4".....……..0���� As�
�������������������������������� � � No.�4.....….45-65����� No.�40......45-65���� � Shown�
�������������������������������� � � No.�40...….50-70����� Max�LL......….35���� on�
�������������������������������� � � Max�LL....…....35�����Max�PI......….,12��� � Plans�
�������������������������������� � � Max�PI.......….12�
�
� � � � � � � � � � � � � ��
�
TYPE�E�������������������������� � � Retained��������%����� � Retained�������%����
Shell�with���������������������� � � Sq.�Sieve������������� � Sq.�Sieve������������
Sand�and������������������������ � � 1-3/4".............0������ 1-3/4"............0��� � As�
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Caliche������������������������� � � No.�40......45-65�����No.�40.....45-65���� � Shown�
�������������������������������� � � Max�LL.........35����� Max�LL........35���� � on�
�������������������������������� � � Max�PI.........10����� � Max�PI........12���� � Plans�
� � � � � � � � � � � � � �
�
TYPE�F�������������������������� � � Retained��������%����� � Retained�������%�
�������������������������������� � � Sq.�Sieve������������� � Sq.�Sieve�
Caliche������������������������� � � 1-3/4"..........0����� � 1-3/4"...........0���� � As�
�������������������������������� � � No.�4.......45-75����� � No.�40.....50-85���� � Shown�
�������������������������������� � � No.�40.....50-85���������������� Max�LL.........40��� � on�
�������������������������������� � � Max�LL.........40����� Max�PI.........12� � Plans�
�������������������������������� � � Max�PI.........12����� �
� � � � � � � � � � � � � �
�
TYPE�G������������������������������������������������������������������ � � � � � As�
Crushed����������������������������������������������������������������� � � � � � Shown�
Blast�Fur-�������������������������������������������������������������� � � � � � on�
nace�Slag��������������������������������������������������������������� � � � � � Plans�
����G.���Materials�exhibiting�reasonably�close�conformity�with�the�specified�gradation�and�plasticity�

index�are�defined�by�the�following�criteria:�
�

1.���The�ENGINEER�may�accept�the�material,�providing�not�more�than�2�of�10�consecutive�
gradation�tests�performed�are�outside�the�specified�limits�on�any�individual�or�
combination�of�sieves�by�no�more�than�5%�and�where�no�two�consecutive�tests�are�
outside�the�specified�limits.�

�
2. The�ENGINEER�may�accept�the�material�providing�not�more�than�2�of�10�consecutive�

plasticity�index�samples�tested�are�outside�the�specified�limit�by�no�more�than�two�points�
and�where�no�two�consecutive�tests�are�outside�the�specified�limit.��

�
�

2.05�STOCKPILING:�
�
����A.���When�specified�on�the�plans,�the�material�shall�be�stockpiled�prior�to�delivery�on�the�road.��The�

stockpile�shall�be�not�less�than�the�height�indicated�and�shall�be�made�up�of�layers�of�material�
not�to�exceed�the�depth�shown�on�the�plans.�

�
B. After�a�sufficient�stockpile�has�been�constructed�as�specified�on�the�plans,�the��

CONTRACTOR�may�proceed�with�loading�from�the�stockpile�for�delivery�to�the�road.�
�
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C. In�loading�from�the�stockpile�for�delivery�to�the�road,�the�material�shall�be�loaded�
by�making�successive�vertical�cuts�through�the�entire�depth�of�the�stockpile.�

�
D. If�the�CONTRACTOR�elects�to�produce�the�Type�A�material�from�more�than�one��

material�or�more�than�one�source,�each�material�shall�be�crushed�separately�and��
placed�in�separate�stockpiles�so�that�at�least�75�percent�of�the�material�in�the��
course�aggregate�stockpiles�will�be�retained�on�the�No.�4�sieve�and�at�least�70��
percent�of�the�material�in�the�fine�aggregate�stockpile�will�pass�the�No.�4�sieve.��

�
E. The�materials�shall�be�combined�in�a�central�mixing�plant�in�the�proportions�

determined�by�the�ENGINEER�to�produce�a�uniform�mixture�which�meets�all�of��
the�requirements�of�the�specification.��In�the�event�that�combinations�of�the��
materials�produced�fail�to�meet�all�of�the�specification�requirements,�the��
CONTRACTOR�will�be�required�to�secure�other�materials�which�will�meet��
specifications�requirements.�

�
F. The�central�mixing�plant�shall�be�of�either�the�batch�or�continuous�flow�type,�and��

shall�be�equipped�with�feeding�and�metering�devices�which�will�add�the�materials��
into�the�mixer�in�the�specified�quantities.�

�
����G.���Mixing�shall�continue�until�a�uniform�mixture�is�obtained.�
�
�
PART�3�-�EXECUTION�
�
3.01��PREPARATION�OF�SUBGRADE:�
�

A. The�roadbed�shall�be�excavated�and�shaped�in�conformity�with�the�typical��
sections�shown�on�the�plans�and�to�the�lines�and�grades�as�established�by�the��
ENGINEER.�

�
B. All�unstable�or�otherwise�objectionable�material�shall�be�removed�from�the��

subgrade�and�replaced�with�approved�material.�
�

C. All�holes,�ruts�and�depressions�shall�be�filled�with�approved�material�and,�if��
required,�the�subgrade�shall�be�thoroughly�wetted�with�water�and�reshaped�and��
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rolled�to�the�extent�directed�in�order�to�place�the�subgrade�in�an�acceptable��
condition�to�receive�the�base�material.�

��
D. The�surface�of�the�subgrade�shall�be�finished�to�line�and�grade�as�established��

and�in�conformity�with�the�typical�section�shown�on�plans.��Any�deviation�in��
excess�of�1/2�inch�in�cross�section�and�in�a�length�of�16-feet�measured��
longitudinally�shall�be�corrected�by�loosening,�adding�or�removing�material,��
reshaping�and�recompacting�by�sprinkling�and�rolling.�

�
E. Sufficient�subgrade�shall�be�prepared�in�advance�to�insure�satisfactory��

execution�of�the�work.�
�

F. Material�excavated�in�the�preparation�of�the�subgrade�shall�be�utilized�in�the��
construction�of�adjacent�shoulders�and�slopes�or�otherwise�disposed�of�as��
directed.��Any�additional�material�required�for�the�completion�of�the�shoulders��
and�slopes�shall�be�secured�from�sources�indicated�on�plans�or�as�directed�by��
the�ENGINEER.�

�
�
3.02 PLACEMENT�OF�FIRST�COURSE�-�TYPE�A,�TYPE�B,�TYPE�C,�TYPE�F,�AND��

TYPE�G�MATERIAL:�
�

A. Immediately�before�placing�the�base�material,�the�subgrade�shall�be�checked�as��
to�conformity�with�grade�and�section.�

�
B. The�material�shall�be�delivered�in�approved�vehicles�of�a�uniform�capacity,�and�it�shall�be�the�

charge�of�the�CONTRACTOR�that�the�required�amount�of�specified�material�shall�be�delivered�
to�each�100-foot�station.�

�
����C.���Material�deposited�upon�the�subgrade�shall�be�spread�and�shaped�the�same��

day.�
�
����D.���In�the�event�that�inclement�weather,�or�other�unforeseen�circumstances,�render��

the�spreading�of�the�material�during�the�first�24-hour�period�impractical,�the��
materials�shall�be�scarified�and�spread�as�directed�by�the�ENGINEER.�

�
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E. �The�material�shall�be�sprinkled,�if�directed,�and�shall�then�be�bladed,�dragged��
and�shaped�to�conform�to�typical�sections�as�shown�on�plans.�

�
F. �All�areas�and�"nests"�of�segregated�coarse�or�fine�material�shall�be�removed�and���replaced�

with�well�graded�material,�as�directed�by�the�ENGINEER.�
�

G. If�additional�binder�is�considered�desirable�or�necessary�after�the�material�is�spread�and�
shaped,�it�shall�be�furnished�and�supplied�in�the�amount�directed�by�the�ENGINEER.��Such�
binder�material�shall�be�carefully�and�evenly�incorporated�with�the�material�in�place�by�
scarifying,�harrowing,�brooming�or�by�other�approved�methods.�

�
H. The�course�shall�be�compacted�by�methods�of�compaction�hereinafter�specified��

as�the�"Ordinary�Compaction"�method�or�the�"Density��Control"�method�of��
compaction�as�indicated�on�the�plans,�or�as�directed�by�the�ENGINEER.�

��
1. When�the�"Ordinary�Compaction"�method�is�to�be�used,�the�following��

provisions�shall�apply:�
�

a) The�course�shall�be�sprinkled�as�required�and�rolled�as�directed�until�a��
uniform�compaction�is�secured.�Throughout�this�entire�operation,�the�shape�of�the�
course�shall�be�maintained�by�blading.��Upon�completion,���
the�surface�shall�be�smooth�and�in�conformity�with�the�typical�sections�
shown�on�plans�and�the�established�lines�and�grades.�
�

b) In�the�area�on�which�pavement�is�to�be�placed,�any�deviation�in�excess��
of�1/4�inch�in�cross�section��and�in�a�length�of�16-feet�measured��
longitudinally�shall�be�corrected��by�loosening,�adding�or�removing��
material,�reshaping�and�recompacting�by�sprinkling�and�rolling.��

�
c) All�irregularities,�depressions�and�weak�spots�which�develop�in�the�laid�course�shall�

be�corrected�immediately�by�scarifying�the�areas�affected,�adding�suitable�material�
as�required,�reshaping�and�recompacting�by�sprinkling�and�rolling.�

�
2. When�the�"Density�Control"�method�of�compaction�is�to�be�used,�the��

following�provisions�shall�apply:�
�
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a) The�course�shall�be�sprinkled�as�required�and�compacted�to�the�extent��
necessary�to�provide�not�less�than�the�percent�density�as�hereinafter��
specified�under�"Density".�

�
b) In�addition�to�the�requirement�specified�for�density,�the�full�depth�of�the��

flexible�base�shown�on�the�plans�shall�be�compacted�to�the�extent�necessary�to�
remain�firm�and�stable�under�construction�equipment.��

�
c) After�each�section�of�flexible�base�is�completed,�tests�as�necessary�will��

be�made�by�the�ENGINEER.��If�the�material�fails�to�meet�the�density��
requirements,�it�shall�be�reworked�as�necessary�to�meet�these�requirements.��

�
d) Throughout�this�entire�operation,�the�shape�of�the�course�shall�be��

maintained�by�blading,�and�the�surface�upon�completion�shall�be��
smooth�and�in�conformity�with�the�typical�sections�shown�on�the�plans��
and�to�the�established�lines�and�grades.�

�
e) In�the�areas�on�which�pavement�is�to�be�placed,�any�deviation�in�excess��

of�1/4�inch�in�cross�section�and�16�feet�in�length,�measured��
longitudinally,�shall�be�corrected�by�loosening,�adding�or�removing��
material,�reshaping�and�recompacting�by�sprinkling�and�rolling.�

�
f) All�irregularities,�depressions,�or�weak�spots�which�develop�shall�be��

corrected�immediately�by�scarifying�the�areas�affected,�adding�suitable��
material�as�required,�reshaping�and�recompacting�by�sprinkling�and��
rolling.�

�
�

I. Should�the�base�course,�due�to�any�reason�or�cause,�lose�the�required�stability,��
density�or�finish�before�the�surfacing�is�complete,�it�shall�be�recompacted�and��
refinished�at�the�sole�expense�of�the�CONTRACTOR.�

�
����J.���Where�Type�C�material�is�used,�the�material�shall�be�scarified,�thoroughly��
�

wetted,�mixed,�manipulated,�and�bladed�so�as�to�secure�a�uniformly�wetted��
material,�and�pulled�in�over�the�subgrade�in�courses�and�set�under�the�action�of��
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blading�and�rolling.��The�work�of�mixing,�blading,�rolling,�shaping,�and��
subsequent�maintenance�shall�be�performed�by�the�continuous�use�of�sufficient��
number�of�satisfactory�rollers�and�power�maintainers�with�adequate�scarifier��
attachments.�

�
�
3.03�PLACEMENT�OF�FIRST�COURSE�-�TYPE�D�MATERIAL:�
�

A. Immediately�before�placing�the�base�material,�the�subgrade�shall�be�checked�as��
to�conformity�with�grade�and�section,�and�corrections�made�if�necessary.�

�
����B.���All�materials�shall�be�delivered�in�approved�vehicles�of�a�uniform�capacity.�

�
C. The�required�amount�of�shell�shall�be�uniformly�spread�across�the�section�and��

allowed�to�dry�sufficiently�to�insure�proper�slaking�and�mixing�of�the�binder��
material.��Immediately�upon�completion�of�the�drying�period,�as�determined�by��
the�ENGINEER,�the�specified�amount�of�sand�admixture,�as�required�to�produce��
a�combined�material�meeting�the�requirements�hereinbefore�specified,�shall�be��
spread�uniformly�across�the�shell.�

�
D. The�material�shall�then�be�sprinkled�as�required�and�thoroughly�mixed�by�blading��

and�harrowing,�or�other�approved�methods.�
�

E. Failure�to�proceed�with�the�placing�of�sand�admixture�or�mixing�and�placing��
operations�will�be�grounds�for�the�suspension�of�placing�of�shell.�

� �
F. Under�no�conditions�will�the�CONTRACTOR�be�allowed�to�place�an�excessive��

amount�of�shell�without�proceeding�with�the�mixing�and�placing�operations.�
�

G. The�course�shall�be�compacted�by�the�method�of�compaction�hereinafter��
specified�as�the�"Ordinary�Compaction"�method�or�the�"Density�Control"�method��
of�compaction�as�indicated�on�the�plans,�or�as�directed�by�the�ENGINEER.�

�
1. When�the�plans�indicate�that�the�"Ordinary�Compaction"�method�is�to�be��

used,�the�following�provisions�shall�apply:�
��
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a) After�mixing,�all�material�shall�be�windrowed,�and�then�spread�over�the��
section�in�layers.�

�
� b)��The�layer�shall�not�exceed�2�inches�in�loose�depth.�

�
c) If�necessary�to�prevent�segregation,�the�material�shall�be�wetted�in�the��

windrow�prior�to�spreading.�
�

d) After�each�lift�is�spread,�it�shall�be�sprinkled�and�rolled�to�secure��
maximum�compaction�as�directed�by�the�ENGINEER.��Succeeding��
layers�shall�then�be�placed�similarly�until�the�course�is�completed.�

�
e) All�areas�and�"nests”�of�segregated�coarse�or�fine�material�shall�be��

removed�and�replaced�with�well�graded�material,�as�directed�by�the�ENGINEER.�
�

f) The�course�shall�then�be�sprinkled�as�required�and�rolled�as�directed��
until�a�uniform�compaction�is�secured.�

�
g) Throughout�this�entire�operation,�the�shape�of�the�course�shall�be�maintained�by�

blading;�and�the�surface,�upon�completion,�shall�be�smooth�and�in�conformity�with�
the�typical�sections�shown�on�plans,�and�to�the�established�lines�and�grades.�

�
h) In�the�areas�on�which�pavement�is�to�be�placed,�any�deviation�in�excess�of�1/4�inch�

in�cross�section�and�16-feet�in�length,�measured��
longitudinally,�shall�be�corrected�by�loosening,�adding�or�removing��
material,�reshaping�and�recompacting�by�sprinkling�and�rolling.�

�
i) All�irregularities,�depressions,�or�weak�spots�which�develop�shall�be��

corrected�immediately�by�scarifying�the�areas�affected,�adding�suitable�material�as�
required,�reshaping�and�recompacting�by�sprinkling�and�rolling.�

�������������������������
2. When�the�plans�indicate�that�the�"Density�Control"�method�of�compaction�is��

to�be�used,�the�compaction�method�shall�be�the�same�as�prescribed�for�Type��
A,�Type�B,�Type�C,�Type�F�and�Type�G�material.�

�� ��������������
H. When�indicated�on�the�plans�or�permitted�by�the�ENGINEER,�Type�D�material��
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may�be�mixed�in�a�central�mixing�plant�and�delivered�to�the�road�as�a�combined��
mixture.��When�this�method�is�used,�the�combined�mixture�shall�meet�the��
requirements�for�type�D�material�as�hereinbefore�specified�and�the�placing�and��
compaction�requirement�shall�be�the�same�as�prescribed�for�Type�A,�Type�B,��
Type�C,�Type�F�and�Type�G�material.�

�
�
3.03 PLACEMENT�OF�FIRST�COURSE�-�TYPE�E�MATERIAL:�
�
����A.���The�construction�methods�for�placing�the�first�course�of�Type�E�material�shall�be��

the�same�as�prescribed�for�Type�D�material�except�that�after�the�shell�and�sand��
have�been�placed,�the�prescribed�amount�of�caliche�shall�then�be�spread�across��
the�sand�and�shell.�

�
B. The�composite�mixture�shall�then�be�sprinkled�as�required�and�thoroughly�mixed��

by�blading�and�harrowing�or�other�approved�methods.�
�

C. Compaction�of�the�first�course�of�Type�E�material�shall�be�the�same�as�prescribed�above�for�
Type�D�material.�

�
D. Failure�to�proceed�with�placing�the�sand�and�caliche�admixture�or�mixing�and��

placing�operations�will�be�grounds�for�the�suspension�of�placing�of�shell.��
�

E. Under�no�conditions�will�the�CONTRACTOR�be�allowed�to�place�an�excessive��
amount�of�shell�without�proceeding�with�the�mixing�and�placing�operations.�

�
�
3.05��PLACEMENT�OF�SUCCEEDING�COURSES�-�ALL�MATERIAL�TYPES:�
�
����A.���Construction�methods�shall�be�the�same�as�prescribed�for�the�first�course.�

�
B. ��Prior�to�placing�the�surfacing�on�the�completed�base,�the�base�shall�be�"dry��

cured"�to�the�extent�directed�by�the�ENGINEER.�
�

3.06 REWORKING�AN�EXISTING�BASE�COURSE�
�
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����A.���Existing�base�courses�shall�be�reworked�in�accordance�with�TxDOT�Item�251,��
or�as�directed�by�the�ENGINEER,�and�result�in�a�section�that�conforms�the�approved�lines�and�
grades.�

�
3.07�DENSITY�CONTROL:�
�
����A.���When�the�"Density�Control"�method�of�compaction�is�indicated�on�the�plans,��

each�course�of�flexible�base�shall�be�compacted�to�the�percent�density�shown�on��
the�plans.�

�
����B.� The�testing�will�be�as�outlined�in�Test�Method�Tex-114-E.�
�

C. �It�is�the�intent�of�this�specification�to�provide�that�the�part�of�the�base�included�in��
the�top�8�inches,�immediately�below�the�finished�surface�of�the�roadway,�be�not�less��than�100�
percent�of�the�density,�as�determined�by�the�compaction�ratio�method.�

�
D. Field�density�determination�shall�be�made�in�accordance�with�Test�Method�Tex-�

115-E.�
�
3.08��TOLERANCES:�
�
����A.��Flexible�base�will�be�measured�by�the�square�yard�of�surface�area�of�completed��

and�accepted�work�based�on�the�thickness�of�flexible�base�as�shown�on�the�plans.��
�

1.���The�ENGINEER�may�accept�the�work�providing�not�more�than�25�percent�of��
the�density�tests�performed�each�day�are�outside�the�specified�density�by�no�more�than�
three�pounds�per�cubic�foot�and�where�no�two�consecutive�tests�on�continuous�work�are�
outside�the�specified�limits.�

�
�
PART�4�-�MEASUREMENT�AND�PAYMENT�
�
4.01�MEASUREMENT:�
�
����A.���Flexible�base�will�be�measure�by�the�square�yard�of�surface�area�of�completed��

and�accepted�work�based�on�the�thickness�of�flexible�base�as�shown�on�the�plans.�
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�
1.���The�flexible�base�shall�be�measured�for�depth�by�the�units�of�2000�square��

yards,�with�one�measurement�taken�at�a�location�selected�by�the�ENGINEER.��
�
2.��In�that�unit�where�flexible�base�is�deficient�by�more�than�1/2�inch�in�thickness,�
�����the�deficiency�shall�be�corrected�by�scarifying,�adding�material�as�required,��
�����reshaping�and�recompacting�by�sprinkling�and�rolling.�

�
3. No�additional�payment�over�the�contract�unit�price�will�be�made�for�any��

flexible�base�of�a�thickness�exceeding�that�required�by�plans.�
�
�
����B.���The�CONTRACTOR�shall�schedule�his�operations�in�such�a�manner�as�to��

facilitate�the�measurement�of�the�pay�item.�
�

C. The�ENGINEER�may�accept�the�work�provided�no�more�than�2�out�of�10�depth�
tests�performed�are�deficient�by�not�more�1/2�inch�and�where�no�two�consecutive��
tests�on�continuous�work�are�outside�the�specified�depth.�

�
�
4.02��PAYMENT:�
�
����A.���The�accepted�quantities�of�flexible�base�of�the�type,�grade,�and�compaction��

method�specified�will�be�paid�at�the�contract�unit�bid�price�per�square�yard,�
complete�and�in�place.�

�
D. Where�"Ordinary�Compaction"�is�used,�all�sprinkling,�rolling,�and�manipulation��

required�will�not�be�paid�for�directly,�but�will�be�incidental�to�other�bid�items.�
�

E. The�unit�prices�bid�shall�each�be�full�compensation�for�shaping�and�fine�grading��
the�roadbed;�for�securing�and�furnishing�all�materials,�including�all�royalty�and�freight�
involved;�for�furnishing�scales�and�labor�involved�in�weighing�the�material�when�required;�for�
loosening,�blasting,�excavating,�screening,�crushing�and�temporary�stockpiling�when�required;�
for�loading�all�materials�for�all�hauling�and�delivering�on�the�road;�for�spreading,�mixing,�
blading,�dragging,�shaping�and�finishing,�and�for�all�manipulation,�labor,�tools�and�incidentals�
necessary�to�complete�the�work.�
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�
�

*�*�*�END�OF�SECTION�*�*�*�
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�
SECTION��322241�-�PNEUMATIC�TIRE�ROLLING�

�
�
PART�1�-�GENERAL�
�
1.01� GENERAL�DESCRIPTION�OF�WORK:�
�
����A.���� This�work�shall�consist�of�the�compaction�of�embankment,�flexible�base,�surface�treatments,�

or�pavements�by�the�operation�of�approved�pneumatic�tire�rollers.�
�
1.02�MEASUREMENT�AND�PAYMENT:�
�
����A.� No�additional�compensation�will�be�made�for�materials,�equipment�or�labor�required�by�this�

item,�but�shall�be�considered�subsidiary�to�the�various�items�of�the�contract.�
�
PART�2�-�PRODUCTS�
�
2.01� GENERAL�REQUIREMENTS:�
�
����A.� When�used�on�seal�coats,�asphaltic�surface�treatments,�and�bituminous�mixture�pavements,�

the�roller�shall�be�self�propelled�and�equipped�with�smooth�tread�tires�with�a�tire�pressure�of�
45�psi.�

�
����B.� The�roller�shall�be�so�constructed�as�to�be�capable�of�being�operated�in�both�a�forward�and�a�

reverse�direction.�
�
����C.� When� used� on� bituminous�mixture� pavements,� the� roller� shall� have� suitable� provision� for�

moistening�the�surface�of�the�tires�while�operating.�
�
����D.� When�turning�is�impractical�or�detrimental�to�the�work�and�when�specifically�directed�by�the�

ENGINEER,�the�roller�shall�be�of�the�self-propelled�type.�
�
����E.� In� lieu�of� the�rolling�equipment�specified,� the�CONTRACTOR�may�operate�other�compacting�

equipment�that�will�produce�equivalent�relative�compaction�in�the�same�period�of�time�as�the�
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specified�equipment.� � If� the�substituted�compaction�equipment� fails� to�produce�the�desired�
compaction�within�the�same�period�of�time,�its�use�shall�be�discontinued.�

�
����F.� Rollers�shall�be�maintained�in�good�repair�and�operating�condition�and�shall�be�approved�by�

the�ENGINEER.�
�
�
2.02� LIGHT�PNEUMATIC�TIRE�ROLLER:�
�
����A.� The�light�pneumatic�tire�roller�shall�consist�of�not�less�than�9�pneumatic�tire�wheels,�running�

on� axles� in� such� manner� that� the� rear� group� of� tires� will� cover� the� entire� gap� between�
adjacent� tires�of� the� forward�group,�mounted� in�a� rigid� frame,�and�provided�with�a� loading�
platform�or�body�suitable�for�ballast�loading.�

��
����B.� The� front�axle�shall�be�attached�to�the�frame� in� such�manner� that�the�roller�may�be�turned�

within�a�minimum�circle.�
����C.� Under�working� conditions� the� pneumatic� tire� roller� shall� have� an� effective� rolling�width� of�

approximately�60�inches�and�shall�be�so�designed�that�by�ballast�loading�the�total�load�can�be�
varied�uniformly�from�9,000�pounds�or�less�to�18,000�pounds�or�more.�

�
����D.� The�roller�shall�be�equipped�with�tires�that�will�afford�ground�contact�pressures�to�45�pounds�

per�square�inch�or�more.���The�operating�load�and�tire�air�pressure�shall�be�within�the�range�of�
the� manufacturer's� chart.� � The� roller� under� working� conditions� shall� provide� a� uniform�
compression�under�all�wheels.�

�
����E.� Individuals�tire�inflation�pressures�shall�be�within�+5�psi�of�each�other.�
�
����F.�� The�pneumatic�tire�roller�shall�be�drawn�by�a�suitable�crawler�type�tractor,�a�pneumatic�tired�

tractor,�a�truck�of�adequate�tractive�effort�or�may�be�of�the�self-propelled�type�and�the�roller,�
when�drawn�or�propelled�by�either�type�of�equipment,�shall�be�considered�a�light�pneumatic�
tire�roller�unit.�

�
2.03� MEDIUM�PNEUMATIC�TIRE�ROLLER�(TYPE�A):�
�
����A.� The�medium�pneumatic� tire� roller� (Type�A)� shall� consist� of�not� less� than� 7�pneumatic� tired�

wheels,�running�on�axles�in�such�manner�that�the�rear�group�of�tires�will�cover�the�entire�gap�
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between�adjacent�tires�of�the�forward�group�and�mounted�in�a�rigid�frame�and�provided�with�
a�loading�platform�or�body�suitable�for�ballast�loading.�

�
����B.� The�front�axles�shall�be�attached�to�the�frame�in�such�a�manner�that�the�roller�may�be�turned�

within�a�minimum�circle.� �The�pneumatic�tire�roller,�under�working�conditions,�shall�have�an�
effective� rolling�width�of� approximately� 84� inches� and� shall� be� so� designed� that,� by�ballast�
loading,�the�total�load�may�be�varied�uniformly�from�23,500�pounds�or�less�to�50,000�pounds�
or�more.�

�
����C.� The�roller�shall�be�equipped�with�tires�that�will�afford�ground�contact�pressures�to�80�pounds�

per� square� inch� or� more.� � Individual� tire� inflation� pressures� shall� be�within� +5� psi� of� each�
other.�

�
����D.� The�operating�load�and�tire�air�pressure�shall�be�within�the�range�of�the�manufacturer's�chart.�
�
����E.� The�pneumatic�tire�roller�shall�be�drawn�by�a�suitable�crawler�type�tractor,�a�pneumatic�tired�

tractor,�a�truck�of�adequate�tractive�effort�or�may�be�of�the�self-propelled�type.��
� �
����F.� The�roller,�when�drawn�or�propelled�by�any�type�of�equipment,�shall�be�considered�a�medium�

pneumatic�tire�roller�unit.�
�
����G.� The�power�unit� shall�have�adequate� tractive�effort�to�properly�move�the�operating�roller�at�

variable�uniform�speeds�up�to�approximately�5�miles�per�hour.�
����������
�
2.04� MEDIUM�PNEUMATIC�TIRE�ROLLER�(Type�B):�
�
����A.� The�medium�pneumatic� tire� roller� (Type�B)� shall� conform� to� the� requirements� for�Medium�

Pneumatic� Tire� Roller� (Type� A)� as� specified� above,� except� that� the� roller� shall� be� equipped�
with�tires�that�will�afford�ground�contact�pressures�to�90�psi�or�more.�

�
�
PART�3�-EXECUTION�
�
3.01� CONSTRUCTION�METHODS:�
�
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����A.� The� embankment� layer� or� the� base� course� be� sprinkled� if� directed� and� rolling� with� a�
pneumatic� tire� roller� shall� start� longitudinally� at� the� sides� and�proceed� towards� the� center,�
overlapping�on�successive�trips�by�at�least�1/2�of�width�of�the�pneumatic�tire�roller.��

�
����B.� On�super-elevated�curves,�rolling�shall�begin�at�the� low�sides�and�progress�towards�the�high�

sides.�
� �
����C.� Alternative�trips�of�the�roller�shall�be�slightly�different�in�length.�
����������
����D.� The�light�pneumatic�tire�roller�shall�be�operated�at�speeds�between�2�and�6�miles�per�hour�for�

asphalt�surfacing�work�and�all�other�work.�
�
����E.� The�medium�pneumatic� tire� roller�shall�be�operated�at�speeds�which�produce�a�satisfactory�

product.�
�
����F.� Sufficient� rollers�shall�be�provided� to�compact�the�material� in�a�satisfactory�manner.� �When�

operations�are� so� isolated� from�one�another� that�1� roller�unit�cannot�perform�the�required�
compaction�satisfactorily,�additional�roller�units�shall�be�provided.�

�
�
�
�

�
*�*�*�END�OF�SECTION�*�*�*�
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�
SECTION�322242�-�PROOF�ROLLING�
�
�
PART�1�-�GENERAL�
�
1.01� GENERAL�DESCRIPTION�WORK:�
�

A. This�work�shall�consist�of�furnishing�and�operating�heavy,�pneumatic-tired,�compaction�equipment�for�
testing�the�compaction�of�embankment,�subgrade�or�flexible�base.�

�
B. Proof�roll�is�to�be�used�to�locate�unstable�areas.�

�
1.02� MEASUREMENT�AND�PAYMENT:�
�
A.� No�additional�payment�will�be�made�for�the�materials,�equipment�or�labor�required�by�this�item�and�
shall�be�considered�subsidiary�to�the�various�items�included�in�the�contract.�
�
PART�2�-�PRODUCTS�
�
2.01� EQUIPMENT:�
�

A. The�proof�rolling�equipment�shall�consist�of�not�less�than�4�pneumatic�tired�wheels,�running�on�axles�
carrying�not�more�than�2�wheels,�mounted�in�a�rigid�frame,�and�provided�with�a�loading�platform�or�a�
body�suitable�for�ballast�loading.��

�
B. All�wheels�shall�be�arranged�so�that�they�will�carry�approximately�equal�loads�when�operating�on�

uneven�surfaces.�
�

C. Under�working�conditions�the�proof�roller�shall�have�a�rolling�width�of�8�feet�to�10�feet�and�shall�be�so�
designed�that�by�ballast�loading�the�gross�load�may�be�varied�uniformly�from�25�tons�to�50�tons.�

�
D. The�tires�shall�be�capable�of�operating�under�the�various�loads�with�variable�air�pressure�up�to�150�

pounds�per�square�inch.��The�operating�load�and�tire�pressure�shall�be�within�the�range�of�the�
manufacturer's�chart�and�as�directed�by�the�ENGINEER.�

�
E. The�proof�roller�may�be�of�the�self-propelled�type�or�shall�be�drawn�by�a�suitable�crawler-type�tractor�

or�a�rubber�tired�tractor�of�adequate�tractive�effort.��There�shall�be�a�sufficient�quantity�of�ballast�
available�to�load�the�equipment�to�a�maximum�gross�weight�of�50�tons.�

�
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F. Rubber�tired�tractive�equipment�shall�be�used�on�base�courses.�
�

G. Other�type�tractive�equipment�may�be�used�on�embankment�subgrade.�
�

H. The�heavy�pneumatic�tired�roller�unit�shall�be�capable�of�turning�180�degrees�in�the�crown�width.��
�

I. In�lieu�of�the�rolling�equipment�specified,�the�CONTRACTOR�may,�upon�written�permission�from�the�
ENGINEER,�operate�other�equipment�that�will�produce�equivalent�results�as�the�specified�equipment.��If�
the�substituted�equipment�fails�to�produces�the�desired�results�as�would�be�expected�of�the�specified�
equipment�as�determined�by�the�ENGINEER,�its�use�shall�be�discontinued.�

�
PART�3�-�EXECUTION�
�
3.01� CONSTRUCTION�METHODS:�
�

A. This�work�shall�be�done�to�proof�all�prepared�subgrade�and�flexible�base�courses�or�as�directed�by�the�
ENGINEER.�

�
B. On�embankment�compaction,�each�layer�will�be�placed�to�specified�thickness�at�optimum�moisture�and�

compacted�with�conventional�equipment�to�comply�with�the�requirements�of�the�governing�
embankment�item.�

�
C. Prior�to�placing�the�overlaying�course,�the�layer�shall�be�proof�rolled�as�directed�by�the�ENGINEER.�

�
D. When�the�operation�of�the�proof�rolling�unit�shows�an�area�to�be�unstable�or�nonuniform,�such�area�

shall�be�brought�to�satisfactory�stability�and�uniformity�by�additional�compaction�or�by�removal�of�
unsuitable�materials�and�replacement�with�suitable�materials�and�recompacted.�

�
E. The�surface�tested�shall�then�be�checked�for�conformity�with�line�and�grade�and�any�irregularities�

corrected.�
�

F. Roller�shall�be�operated�at�speeds�between�2�and�6�miles�per�hour�or�as�directed�by�the�ENGINEER.�
�
�
�
�

*�*�*�END�OF�SECTION�*�*�*�
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SECTION��322250�-�PRIME�COAT�
�
PART�1�-�GENERAL�
�
1.01� GENERAL�DESCRIPTION:�
�

A. Prime�coat�shall�consist�of�the�application�of�asphaltic�materials�on�a�completed�base�course�
and/or�other�approved�area,�which�shall�be�applied�in�accordance�with�these�specifications,�as�
shown�on�the�plans,�and�as�directed�by�the�ENGINEER.�

�
1.02� QUALITY�ASSURANCE:�
�
����A.���Test�and�Certification�of�Bituminous�Materials.�
�

1. Bituminous�materials�to�be�tested�in�accordance�with�the�requirements�of��
AASHTO�M-82�and�sampled�in�conformance�with�AASHTO�T-40.�

�
2. Supply,�at�the�time�of�delivery�of�each�shipment�of�asphalt,�two�certified��

copies�of�test�reports�from�the�supplying�vendor�to�the�ENGINEER.�
�

3. Test�reports�shall�indicate�name�of�vendor,�type�and�grade�of�asphalt��
delivered,�date�and�point�of�delivery,�quantity�delivered,�delivery�ticket�number,�purchase�
order�number,�and�result�of�specified�tests.�

�
The�test�report�shall�be�signed�by�an�authorized�representative�of�the�vendor�and�certify�
that�the�product�delivered�conforms�to�the�specifications�for�type�and�grade�indicated.�

�
������Certified�test�reports�and�the�testing�required�in�the�preparation�of�such��
������report�shall�be�at�no�cost�to�the�Owner.�

�
4. Final�acceptance�of�bituminous�materials�shall�be�dependent�on�the��

determination�by�the�ENGINEER�that�the�material�meets�prescribed�standards.�
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1.03�-�MEASUREMENT�AND�PAYMENT�
�

A. Asphaltic�material�for�prime�coat�will�be�measured�for�payment�at�point�of��
delivery�on�the�project�in�gallons�at�applied�temperature.��Payment�will�be�paid�at�the�unit�bid�
price�for�"Prime�Coat".�

�
B. When�not�listed�as�a�separate�contract�pay�item,�prime�coat�shall�be�considered��

as�incidental�work,�and�the�cost�thereof�shall�be�included�in�such�contract�pay�item(s)�as�are�
provided�in�the�proposal�contract.�

�
C. Compensation,�whether�by�contract�pay�item�or�incidental�work�will�be�for��

furnishing�all�material,�labor,�equipment,�tools�and�incidentals�required�for�the�work,�all�in�
accordance�with�the�plans�and�these�specifications.�

�
D. Blotter�material�will�be�considered�incidental�to�asphaltic�material�for�prime�coat��

with�no�direct�payment.�
�

�
PART�2-�PRODUCTS�
�
2.01� MEDIUM�CURING�CUTBACK�ASPHALT:�
�

A. Medium-curing�liquid�asphalt,�designated�by�the�letters�MC,�shall�consist�of�an��
uncracked�petroleum�base�stock,�produced�by�the�processing�of�asphaltic�or�semi-
asphaltic�base�crude�petroleum,�blended�with�a�kerosene-type�solvent.��The�base�stock�
for�all�MC�materials�shall�be�straight�run�asphalt�produced�within�the�penetration�range�
of�100�to�300,�and�the�end�point�of�the�kerosene�type�solvent�shall�not�exceed�525q�F.��
Medium�curing�liquid�cutback�asphalt�shall�be�free�from�water�and�show�no�separation.�

�
B. Medium�curing�cutback�asphalt�shall�consist�of�materials�specified�above�and��

conforming�to�the�requirements�set�forth�in�Table�2250-1.��
�

TABLE�2250-1�
�

Specification�
Designation�

AASHTO�
Test�

Method

ASTM�
Test�

Method

�
MC�
30�

MC�
70

MC�
250�

MC�
800�

MC�
3000�
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Flash�Point�(Open�
Cleave)�qF,�Min. T�48 D�92� 100� 100 150� 150� 150
Viscosity,�140qF,�
Kinematic,�CS� T�201 D�2170 30�- 60� 70�-�140� 250�-�500

800�-�
1600�

3000�–
6000�

Furol�Visocity�at:�
77q�F�(Sec.)�
122q�F�(Sec.)�
140q�F�(Sec.)�
180q�F�(Sec.)�

�
T�72�
�

�
D�88� �

75-150�

�
�
�

60-120�

�
�
�
�

125-250�

�
�
�
�

100-200�

�
�
�
�

300-600�

Distillation��
Distillate�(%�of�Total�
Distillate�to�680q�F)�

437q�F�
500q�F�
600q�F�

�
T�78�

�
D�402� �

�
�

0-25�
40-70�
75-93�

�
�
�
�

0-20�
25-60�
75-90�

�
�
�
�

0-10�
20-55�
70-85�

�
�
�
0�

10-35�
65-80�

�
�
�
0�

0-15�
50-75�

Reside�from�
Distillation�to�680q�F�

Volume�%�by�
Difference�Min.� � � 50� 55� 67� 75� 80�

Tests�on�Residue�
from�Distillation�

Penetration�at�77q F�

�
T�49�

�
D�5� 120�-�

250�
120�-�
250 120�-�250 120�- 250

120�–�
250

*�Ductility�77q�F,�cm,�
Min.� T�51� D�113� 100� 100� 100� 100� 100�

Solubility�in�CCl4, ���%�
Min.� T�44� � 99.5� 99.5� 99.5� 99.5� 99.5�

Water,�%�Max.� T�55� D�95� 0.2� 0.2� 0.2� 0.2� 0.2�
Reaction�to�������Spot�

Test� T�102**� � 0� 0� 0� 0� 0�
*� If�penetration�of�residue�is�more�than�200�and�its�ductility�at�77q�F�is�less�than�100,�the�material�will�be�

acceptable�if�the�ductility�at�60q�F�is�greater�than�100.�
**� Using�85%�Standard�Naptha�and�15%�Xylene.�

�
NOTE:� Viscosity�tests�may�be�made�by�either�Kinematic�or�Furol�test�methods.�
�

C. Unless�otherwise�noted�on�the�plans�or�directed�by�the�ENGINEER,�cutback��
asphalt�Grade�MC-30�shall�be�used.�

�
�
2.02� BLOTTER�MATERIAL:�
�

A. Supply�blotter�material�consisting�of�native�sand�and/or�sweepings�from�base��
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course.�
�

B. Native�sand�shall�be�local�material�obtained�from�approved�sources�as�approved��
by�the�ENGINEER.�

�
�
PART�3�-�EXECUTION�
�
3.01� CONSTRUCTION�METHODS:�
�

A. Unless�otherwise�specified�on�the�plans�or�required�by�the�ENGINEER,�only��
asphaltic�material�shall�be�used.��Where�required,�a�combination�of�asphaltic�and�blotter�
material�shall�be�used.�

�
����B.���Application�of�Asphaltic�Materials�Only.�
�

1. Apply�prime�coat�to�prepared�surface�when�ambient�air�temperature�is�above��
40q�F�and�rising�and�shall�not�be�applied�when�the�ambient�air�temperature�is�
below�50q�F�and�falling.�

�
2. Apply�prime�coat�to�surfaces�that�have�been�cleaned�by�sweeping�or�other��

approved�methods�and�where�base�is�thoroughly�dry�and�satisfactory�for�receiving�
prime�coat.�

�
3. Apply�prime�coat�to�cleaned�base,�at�a�rate�of�0.2�to�0.5�gallons�per�square��

yard�of�surface�area,�using�an�approved�type�of�self-propelled�pressure�distributor�
so�constructed�and�operated�to�distribute�the�material�evenly�and�smoothly.�

��
4. Provide�necessary�facilities�for�the�determination�of�temperature�of�asphaltic��

material�in�all�heating�equipment�and�distributors;�and�for�determination�of�rate�at�
which�it�is�applied;�and�for�securing�uniformity�at�the�junction�of�two�distributor�
loads.�

�
5. Keep�in�clean�and�good�working�condition�all�storage�tanks,�piping,�reports,��

booster�tanks�and�distributors�used�in�the�storage�and�handling�of�asphaltic�
materials.�

�
6. Operate�all�associated�equipment�in�a�manner�such�that�there�is�no��

contamination�of�asphaltic�material�with�foreign�material.�
�
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7. Calibrate�distributor�and�furnish�ENGINEER�with�an�accurate�and��
satisfactory�record�of�such�calibrations.�

�
8. Recalibrate�distributor,�in�a�manner�satisfactory�to�the�ENGINEER,�after�the��

beginning�of�work,�should�the�yield�on�the�asphaltic�material�applied�appear�to�be�
in�error.�

�
9. No�traffic,�hauling�or�placing�of�subsequent�courses�shall�be�permitted�over��

freshly�applied�prime�coat�until�authorized�by�the�ENGINEER.�
�

10. Apply�asphaltic�material�at�a�temperature�within�15q�F�of�temperature�of�
application�selected�by�the�ENGINEER�based�on�temperature�viscosity�relationship�
noted�in�Table�2250-1.�

�
11. Maintain�surface�until�work�is�Blotter�Material.�
�

�
����C.���Application�of�Asphaltic�and�Blotter�Material�
�

1. Haul�blotter�material�in�vehicles�of�uniform�capacity�and�placed�on�shoulders��
at�spacings�designated�by�the�ENGINEER.�

�
2. After�application�of�asphaltic�material�as�specified�above,�cover�surface�with��

blotter�material�as�directed�by�the�ENGINEER.��
�

3. After�application�of�blotter�material,�drag�surface�with�approved�drag�
broom,�evenly�and�smoothly�distributing�the�blotter�material.��Brooming�or�
dragging�operation�shall�continue,�as�directed�by�the�ENGINEER,�until�the�course�
has�properly�cured�under�traffic.�

�
�
�
�

*�*�*�END�OF�SECTION�*�*�*�
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SECTION�322514�–�CONCRETE�FLATWORK,�CURBS,�&�APPROACHES�
�
PART�1�-�GENERAL�
�
1.01� RELATED�DOCUMENTS�
�
� A.� Drawings�and�general�provisions�of�Contract,� including�General�and�Supplementary�Conditions�

and�Division�1�specification�sections�apply�to�work�of�this�section.�
�
1.02� DESCRIPTION�OF�WORK�
�
� A.� Extent� of� portland� cement� concrete� paving� is� shown� on� drawings� including�walks,� curbs,� and�

approaches.�
�
1.03� QUALITY�ASSURANCE�
�
� A.� Codes�and�Standards:��Comply�with�local�governing�regulations.�
�
1.04� JOB�CONDITIONS�
�
� A.� Traffic�Control:�
�
� � 1.� Maintain� access� for� vehicular� and� pedestrian� traffic� as� required� for� other� construction�

activities.�
�
� � 2.� Utilize�barricades�and�warning�signs�as�required.�
�
PART�2�-�PRODUCTS�
�
2.01� MATERIALS�
�
� A.� Forms:� �Steel,�wood,�or�other�suitable�material�of�size�and�strength�to�resist�movement�during�

concrete�placement�and�to�retain�horizontal�and�vertical�alignment�until�removal.��Use�straight�
forms,�free�of�distortion�and�defects.�

�
1. Use�flexible�spring�steel�forms�or�laminated�boards�to�form�radius�bends�as�required.�
�
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2. Coat�forms�with�a�nonstaining�form�release�agent�that�will�not�discolor�or�deface�surface�of�
concrete.�

�
� B.� Welded�Wire� Mesh:� � Welded� plain� cold-drawn� steel� wire� fabric,� ASTM� A185.� � Furnish� in� flat�

sheets,�not�rolls,�unless�otherwise�acceptable�to�Architect.�
�
� C.� Reinforcing�Bars:��Deformed�steel�bars�ASTM�A615,�Grade�40.�
�
� D.� Fabricated�Bar�Mats:� �Welded�or�clip�assembled�steel�bar�or�rod�mats,�ASTM�A184.��Use�ASTM�

A615,�Grade�40�steel�bars,�unless�otherwise�indicated.�
�
� E.� Joint� Dowel� Bars:� � Plain� steel� bars,�ASTM�A615,�Grade�40.� � Cut� bars� true� to� length�with�ends�

square�and�free�of�burrs.�
�

F. Concrete�Materials:���
�

� � 1.�Portland�Cement:���ASTM�C�150,�Type�I�
�

� � a.��Use�one�brand�cement�throughout�project,�unless�otherwise�acceptable�to���Architect.�
�

� � 2.�Normal�Weight�Aggregates:�� �ASTM�C33,�and�as�herein�specified.��Provide�aggregates�from�a�
single�source�for�exposed�concrete.�

�
� � a.��For�exterior�exposed�surfaces,�do�not�use�fine�or�coarse�aggregates�containing�spalling�

causing�deleterious�substances.�
� � �
� � b.� Local�aggregates�not�complying�with�ASTM�C33�but�which�have�shown�by�special�test�

or� actual� service� to� produce� concrete� of� adequate� strength� and� durability�may� be�
used�when�acceptable�to�Architect.�

�
� G.� Expansion�Joint�Materials:��Contractor�shall�use�pre-formed�expansion�joint�fillers�and�sealers.�
�
� H.� Liquid� Membrane� Forming� Curing� Compound:� � Complying� with� ASTM� C309,� Type� I,� Class� A�

unless�other�type�acceptable�to�Architect.��Moisture�loss�not�more�than�0.055�gr./sq.�cm.�when�
applied�at�200�sq.�ft./gal.�

�
� � 1.� Available� Products:� � Subject� to� compliance� with� requirements,� products� which� may� be�

incorporated�in�the�work�include,�but�are�not�limited�to,�the�following:�
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�
� � 2.� Products:��Subject�to�compliance�with�requirements,�provide�one�of�the�following:�
�
� � � a.� “Masterseal”,�Master�Builders�
� � � b.� “Clear�Seal”,�A.C.�Horn�
� � � c.� “Sure�Cure”,�Kaufman�Products,�Inc.�
� � � d.� “Sealkure”,�Toch�Div.�-�Carboline�
� � � e.� “Kure-N-Seal”,�Sonneborn-Contech�
� � � f.� “Sonocrete”,�Sonneborn-Contech�
� � � h.� “L&M�Cure”,�L&M�Construction�Chemicals�
�
� I.� Bonding�Compound:��Polyvinyl�acetate�or�acrylic�base,�rewettable�type.�
�
� � 1.� Available� Products:� � Subject� to� compliance� with� requirements,� products� which� may� be�

incorporated�in�the�work�include,�but�are�not�limited�to,�the�following:�
�
� � 2.� Products:��Subject�to�compliance�with�requirements,�provide�one�of�the�following:�
� � � a.� “Weldcrete”,�Larsen�Products�
� � � b.� “Everbond”,�L&M�Construction�Chemicals�
� � � c.� “Hornweld”,�A.C.�Horn�
� � � d.� “Sonocrete”,�Sonneborn-Contech�
� � � e.� “Acrylic�Bondcrete”,�The�Burke�Co.�
�
�
2.02� CONCRETE�MIX,�DESIGN,�AND�TESTING�
�
� A.� Design�mix� to� product� normal�weight� concrete� consisting� of� portland� cement,� aggregate,� and�

water�to�produce�the�following�properties.�
�
� � 1.� Compressive�Strength:��3000�psi,�minimum�at�28�days,�unless�otherwise�indicated.�
�
� � 2.� Slump�Range:��5”�for�concrete�containing�HRWR�admixture�(super-plasticizer);�3”�for�other�

concrete.�
�
� � 3.� Air�Content:��5%�to�8%.�
�
�
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PART�3�-�EXECUTION�
�
3.01� SURFACE�PREPARATION�
�
� A.� Remove�loose�material�from�compacted�subbase�surface�immediately�before�placing�concrete.�
�
� B.� Proof� roll� prepared� subbase� surface� to� check� for� unstable� areas� and� need� for� additional�

compaction.��Do�not�begin�paving�work�until�such�conditions�have�been�corrected�and�are�ready�
to�receive�paving.�

�
3.02� FORM�CONSTRUCTION�
�
� A.� Set�forms�to�required�grades�and�lines�rigidly�braced�and�secured.��Install�sufficient�quantity�of�

forms� to� allow� continuous� progress� of� work� and� so� that� forms� can� remain� in� place� at� least�
twenty�four�(24)�hours�after�concrete�placement.�

�
� B.� Check�completed�formwork�for�grade�and�alignment�to�following�tolerances:�
�
� � 1.� Top�of�forms�not�more�than�1/8”�in�10’.�
�
� � 2.� Vertical�face�on�longitudinal�axis,�not�more�than�1/4”�in�10’.�
�
� C.� Clean� forms� after� each� use� and� coat�with� form� release� agent� as� often� as� required� to� ensure�

separation�from�concrete�without�damage.�
�
3.03� REINFORCEMENT�
�

A. Locate,�place,�and�support�reinforcement�as�specified�in�this�section�unless�otherwise�indicated�on�
plans.�

�
B. General:��Comply�with�Concrete�Reinforcing�Steel�Institute's�recommended�practice�for�"Placing�

Reinforcing�Bars,"�for�details�and�methods�of�reinforcement�placement�and�supports�and�as�
herein�specified.�

�
C. Avoiding�cutting�or�puncturing�vapor�retarder�during�reinforcement�placement�and�concreting�

operations.�
�
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D. Clean�reinforcement�of�loose�rust�and�mill�scale,�earth,�ice,�and�other�materials�that�reduce�or�
destroy�bond�with�concrete.�

�
E. Accurately�position,�support,�and�secure�reinforcement�against�displacement.��Locate�and�support�

reinforcing�by�metal�chairs,�runners,�bolsters,�spacers,�and�hangers,�as�approved�by�Engineer.�
�

F. Place�reinforcement�to�obtain�at�least�minimum�coverage’s�for�concrete�protection.��Arrange,�
space,�and�securely�tie�bars�and�bar�supports�to�hold�reinforcement�in�position�during�concrete�
placement�operations.��Set�wire�ties�so�ends�are�directed�into�concrete,�not�toward�exposed�
concrete�surfaces.�

�
G. Install�welded�wire�fabric�in�as�long�lengths�as�practicable.��Lap�adjoining�pieces�at�least�one�full�

mesh�and�lace�splices�with�wire.��Offset�laps�of�adjoining�widths�to�prevent�continuous�laps�in�
either�direction.�

�
�
3.04� CONCRETE�PLACEMENT�
�
� A.� General:� �Comply�with�requirements�of�Division�3�sections�for�mixing�and�placing�concrete�and�

as�herein�specified.�
�
� � 1.� Do� not� place� concrete� until� subbase� and� forms� have� been� checked� for� line� and� grade.��

Moisten�subbase�if�required�to�provide�a�uniform�dampened�condition�at�time�concrete�is�
placed.� � Do� not� place� concrete� around� manholes� or� other� structures� until� they� are� at�
required�finish�elevation�and�alignment.�

�
� � 2.� Place� concrete� using�methods�which� prevent� segregation� of�mix.� � Consolidate� concrete�

along�face�of�forms�and�adjacent�to�transverse�joints�with�internal�vibrator.��Keep�vibrator�
away�from�joint�assemblies,�reinforcement,�or�side�forms.��Use�only�square�faced�shovels�
for� hand� spreading� and� consolidation.� � Consolidate� with� care� to� prevent� dislocation� of�
reinforcing,�dowels,�and�joint�devices.�

�
� � 3.� Use� bonding� agent� at� locations� where� fresh� concrete� is� placed� against� hardened� or�

partially�hardened�concrete�surfaces.�
�
� � 4.� Deposit�and�spread�concrete� in�a�continuous�operation�between�transverse�joints,�as�far�

as�possible.��If�interrupted�for�more�than�1/2�hour,�place�a�construction�joint.�
�
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� B.� Fabricated�Bar�Mats:�
�
� � 1.� Keep�mats�clean�and�free�from�excessive�rust�and�handle�units�to�keep�them�flat�and�free�

of�distortions.��Straighten�bends,�kinks,�or�other�irregularities�or�replace�units�as�required�
before�placement.��Set�mats�for�a�minimum�2”�overlap�to�adjacent�mats.�

�
� � 2.� Place�concrete�in�2�operations;�strike-off�initial�pour�for�entire�width�of�placement�and�to�

the� required� depth� below� finish� surface.� � Lay� fabricated� bar� mats� immediately� in� final�
position.��Place�top�layer�of�concrete,�strike-off�and�screed.�

�
� � � a.� Remove� and� replace� portions� of� bottom� layer� of� concrete�which� has� been�placed�

more� than�15�minutes�without�being�covered�by�top� layer�or�use�bonding�agent� if�
acceptable�to�Architect.�

�
� C.� Curbs� and� Gutters:� � Automatic� machine� may� be� used� for� curb� and� gutter� placement� at�

Contractor’s� option.� � If� machine� placement� is� to� be� used,� submit� revised� mix� design� and�
laboratory� test� results� which�meet� or� exceed�minimums� specified.� �Machine� placement�must�
produce� curbs� and� gutters� to� required� cross� section,� lines,� grades,� finish,� and� jointing� as�
specified� for� formed�concrete.� � If� results�are�not�acceptable,� remove�and�replace�with� formed�
concrete�as�specified.�

�
3.05 JOINTS�
�
� A.� General:� � Construct� expansion,�weakened-plane� (contraction),� and� construction� joints� true-to-

line�with�face�perpendicular�to�surface�of�concrete.��Construct�transverse�joints�at�right�angles�to�
the�center�line�unless�otherwise�indicated.�

�
� � 1.� When� joining� existing� structures,� place� transverse� joints� to� align� with� previously� placed�

joints�unless�otherwise�indicated.�
�
� B.� Weakened-Plane� (Contraction)� Joints:� � Provide�weakened-plane� (contraction)� joints� sectioning�

concrete�into�areas�as�shown�on�drawings.��Construct�weakened-plane�joints�for�a�depth�equal�
to�at�least�1/4�concrete�thickness�as�follows:�

�
� � 1.� Tooled�Joints:��Form�weakened-plane�joints�in�fresh�concrete�by�grooving�top�portion�with�

a�recommended�cutting�tool�and�finishing�edges�with�a�jointer.�
�
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� � 2.� Sawed� Joints:� � (Contractor’s� Option)� � Form�weakened-plane� joints� using� powered� saws�
equipped�with�shatterproof�abrasive�or�diamond-rimmed�blades.��Cut�joints�into�hardened�
concrete� as� soon�as� surface�will�not�be� torn,�abraded,�or�otherwise�damaged�by�cutting�
action.�

�
� C.� Construction� Joints:� � Place� construction� joints� at� end� of� placements� and� at� locations� where�

placement� operations� are� stopped� for� a� period� of� more� than� 1/2� hour,� except� where� such�
placements�terminate�at�expansion�joints.�

�
� � 1.� Construct�joints�as�shown�or,�if�not�shown,�use�standard�metal�keyway-section�forms.�
�
� � 2.� Where�load�transfer�slip�dowel�devices�are�used,�install�so�that�one�end�of�each�dowel�bar�

is�free�to�move.�
�
� D.� Expansion� Joints:� � Provide� premolded� joint� filler� for� expansion� joints� abutting� concrete� curbs,�

catch� basins,� manholes,� inlets,� structures,� walks,� and� other� fixed� objects,� unless� otherwise�
indicated.�

�
� � 1.� Locate�expansion�joints�at�50’�o.c.�for�each�pavement�lane,�unless�otherwise�indicated.�
�
� � 2.� Extend� joint� fillers� full�width� and�depth�of� joint� and�not� less� than�1/2”�or�more� than�1”�

below�finished�surface�where�joint�sealer�is�indicated.��If�no�joint�sealer,�place�top�of�joint�
filler�flush�with�finished�concrete�surface.�

�
� � 3.� Furnish� joint� fillers� in� one� piece� lengths� for� full� width� being� placed� wherever� possible�

where�more�than�one�length�is�required,�lace�or�clip�joint�filler�sections�together.�
�
� � 4.� Protect� top� edge� of� joint� filler� during� concrete� placement� with� a� metal� cap� or� other�

temporary�material.��Remove�protection�after�concrete�has�been�placed�on�both�sides�of�
joint.�

�
E. Fillers�and�Sealants:��Comply�with�requirements�of�applicable�Division�7�sections�for�preparation�of�

joints,�materials,�installation,�and�performance.�
�
�
3.06� CONCRETE�FINISHING�
�
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� A.� After� striking-off� and� consolidating� concrete,� smooth� surface� by� screeding� and� floating.� � Use�
hand� methods� only� where� mechanical� floating� is� not� possible.� � Adjust� floating� to� compact�
surface�and�produce�uniform�texture.�

�
� B.� After�floating,�test�surface�for�trueness�with�a�10’�straightedge.��Distribute�concrete�as�required�

to� remove� surface� irregularities� and� refloat� repaired� areas� to� provide� a� continuous� smooth�
finish.�

�
� C.� Work�edges�of�slabs,�gutters,�back�top�edge�of�curb,�and�formed�joints�with�an�edging�tool�and�

round�to�1/2”�radius�unless�otherwise�indicated.��Eliminate�tool�marks�on�concrete�surface.�
�

D. After� completion� of� floating� and� troweling� when� excess� moisture� or� surface� sheen� has�
disappeared,�complete�surface�finishing�as�follows:�

�
1. Broom� finish�by� drawing�a� fine�hair�broom�across�concrete�surface�perpendicular� to� the�

line�of� traffic.� �Repeat�operation,� if� required,� to�provide�a� fine� line�texture�acceptable�to�
Architect.�

�
� � 2.� On� inclined�slab� surfaces,�provide�a�coarse,�non-slip� finish�by�scoring�surface�with�a� stiff�

bristled�broom�perpendicular�to�the�line�of�traffic.�
�
� E.� Do�not�remove�forms�for�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.�

�
3.07� CURING�
�

A.� General:��Protect�freshly�placed�concrete�from�premature�drying�and�excessive�cold�or�hot�
temperatures.��In�hot,�dry,�and�windy�weather,�protect�concrete�from�rapid�moisture�loss�before�
and�during�finishing�operations�with�an�evaporation-control�material.��Apply�in�accordance�with�
manufacturer's�instructions�after�screeding�and�bull�floating,�but�before�power�floating�and�
troweling.��Start�initial�curing�as�soon�as�free�water�has�disappeared�from�concrete�surface�after�
placing�and�finishing.��Weather�permitting,�keep�continuously�moist�for�not�less�than�7�days.�

�
B.� Curing�Methods:�Perform�curing�of�concrete�by�curing�and�sealing�compound,�by�moist�curing,�by�

moisture-retaining�cover�curing,�and�by�combinations�thereof,�as�herein�specified.�
�

1. Provide�moisture�curing�by�one�of�the�following�methods.�
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�
2. Keep�concrete�surface�continuously�wet�by�covering�with�water.�

�
3. Use�continuous�water-fog�spray.�

�
4. Cover�concrete�surface�with�specified�absorptive�cover,�thoroughly�saturate�cover�with�

water,�and�keep�continuously�wet.��
�

5. Place�absorptive�cover�to�provide�coverage�of�concrete�surfaces�and�edges,�with�4-inch�
lap�over�adjacent�absorptive�covers.�

�
6. Provide�moisture-cover�curing�as�follows:�

�
a. Cover�concrete�surfaces�with�moisture-retarding�cover�for�curing�concrete,�placed�

in�widest�practicable�width�with�sides�and�ends�lapped�at�least�3�inches�and�sealed�
by�water�proof�tape�or�adhesive.�

�
b. Immediately�repair�any�holes�or�tears�during�curing�period�using�cover�material�

and�water�proof�tape.�
�

c. Provide�curing�and�sealing�compound�to�exposed�interior�slabs�and�to�exterior�
slabs,�walks,�and�curbs�as�follows:�

�
i. Apply�specified�curing�and�sealing�compound�to�concrete�slabs�as�soon�as�

final�finishing�operations�are�complete�(within�2�hours�and�after�surface�
water�sheen�as�disappeared).�

�
ii. Apply�uniformly�in�continuous�operation�by�power�spray�or�roller�in�

accordance�with�manufacturer's�directions.�
�

iii. Recoat�areas�subjected�to�heavy�rainfall�within�3�hours�after�initial�
application.���

�
iv. Maintain�continuity�of�coating�and�repair�damage�during�curing�period.�

�
v. Use�membrane�curing�compounds�that�will�not�affect�surfaces�to�be�

covered�with�finish�materials�applied�to�concrete.�
�
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3.08� REPAIRS�AND�PROTECTIONS�
�
� A.� Repair�or�replace�broken�or�defective�concrete�as�directed�by�Architect.�
�
� B.� Protect�concrete�from�damage�until�acceptance�of�work.��Exclude�traffic�from�pavement�for�at�

least� 14� days� after� placement.� �When�construction� traffic� is�permitted,�maintain�pavement�as�
clean�as�possible�by�removing�surface�stains�and�spillage�of�materials�as�they�occur.�

�
� C.� Sweep� concrete� pavement� and� wash� free� of� stains,� discolorations,� dirt,� and� other� foreign�

material�just�prior�to�final�inspection.�
END�OF�SECTION�

�
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SECTION��322577�-�HOT�MIX�ASPHALT�CONCRETE�PAVEMENT�
�
�
PART�1�-�GENERAL�
�
1.01� DESCRIPTION:�
�

A. Hot�mix�asphalt�concrete�(HMAC)�pavement�shall�consist�of�a�binder�course,�a�leveling�up�
course,�a�surface�course�or�a�combination�of�the�courses�as�shown�on�the�plans,�or�as�directed�
by�the�ENGINEER.�

�
B. HMAC�pavement�shall�be�composed�of�a�compacted�mixture�of�mineral�aggregate�and�

asphaltic�material,�constructed�on�previously�completed�and�approved�subgrade,�subbase�
course,�base�course,�or�existing�pavement.�

�
C. HMAC�pavement�shall�be�in�accordance�with�the�specifications�herein�and�in�conformity�with�

the�lines,�grades,�quantities�and�typical�sections�in�the�contract�and/or�as�directed�by�the�
ENGINEER.�

�
�
1.02� QUALITY�CONTROL:�
�

A.� HMAC�pavement�and�its�constituent�part�shall�conform�to�the�ASTM,�AASHTO�and/or�TxDOT�
test�methods�noted�below.�

�
1.03��MEASUREMENT�AND�PAYMENT�
�
����A.� Prime�coat,�anti-stripping�compound,�where�used,�and�tack�coat�shall�not�be�measured�for�
direct�payment,�but�shall�be�considered�as�subsidiary�work�pertaining�to�the�placing�of�asphaltic�
mixtures�of�the�contract�price.�
�
����B.� Hot-mix�asphalt�concrete�material�shall�be�measured�by�the�ton�of�2,000�pounds�or�by�the�
square�yard�of�the�type�or�types�used�in�the�completed�and�accepted�work,�as�shown�on�the�HMAC�
Solicitation�Bid�Sheet.�
�
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����C.� Weight�shall�be�determined�by�a�certified�scale�approved�by�the�OWNER�and�recorded�serially�
numbered�weight�tickets,�identifying�the�vehicle�and�presented�to�the�ENGINEER's�representative�on�
the�job.�
�
����D.� Work�performed�and�materials�furnished,�as�prescribed�by�this�item,�measured�as�provided�
herein,�shall�be�paid�at�the�unit�bid�price�per�ton�or�square�yard�for�the�type�or�types�of�hot�mix�
asphalt�concrete�pavement�shown�on�the�proposal.�
�
����E.� Unit�bid�price�shall�be�payment�in�full�for�quarrying;�furnishing�all�materials;�for�all�heating;�
mixing;�hauling;�cleaning�existing�base�course�or�pavement;�placing�asphaltic�mixtures;�rolling�and�
finishing;�and�for�all�labor,�tools,�equipment�and�incidentals�necessary�to�complete�the�work,�
including�the�work�and�materials�involved�in�the�application�of�prime�coat�and�tack�coat.�
�
PART�2�-�PRODUCTS�
�
2.01� ASPHALTIC�MATERIALS:�
�

A. Asphalt�cement�binders�shall�be�uncracked�petroleum�asphalt�and�shall�be�carefully�refined,�by�
steam,�vacuum,�or�solvent,�from�asphaltic�or�semi-asphaltic�base�crude�petroleum�at�a�
temperature�not�to�exceed�700q�F.��Asphalt�cements�shall�be�free�from�thermal�decomposition�
products�and�shall�not�be�blended�with�any�materials�which�have�been�subjected�to�cracking�or�
produced�from�a�crude�petroleum�source�other�than�that�of�the�original�material.��The�asphalt�
cement�shall�not�contain�residues�from�non-asphaltic�sources.��Asphalt�cement�shall�be�
homogeneous,�free�from�water,�and�shall�not�foam�when�heated�to�347q�F.�

�
B. Paving�asphalt�shall�be�classified�by�penetration�or�viscosity�and�shall�conform�to�the�

requirements�set�forth�in�one�of�the�following�tables�as�designated�by�the�ENGINEER.��The�
CONTRACTOR�may�supply�asphalt�meeting�the�requirements�of�one�of�the�following�tables�
provided�that�he�obtains�prior�approval�of�the�ENGINEER�and�with�the�provision�that�once�
approval�has�been�obtained,�that�the�CONTRACTOR�will�remain�with�that�grade�throughout�
the�project.�

TABLE�2577-1�
�
�

�
����������������������������������AASHTO������ASTM�������40�������60�������85�������120�������150�������200�
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Specification����������������Test������������Test�����������to�����������to����������to�����������to������������to������������to�
Designation������������������Method��������Method������50�������70������100������150�������200�������250�

�
Flash�Point�
(Open�cup)����������������������T48�������������������D92��������������--����������450�������450���������450����������425���������350�
�����Min�
�
Penetration�of��������������������������������������������������40����������60���������85����������120���������150����������200�
Orig.�Sample��������������T49���������������������D5���������������to������������to����������to��������������to��������������to��������������to�
��at�77q�F��������������������������������������������������������������������50���������70���������100���������150���������200����������250�

�
Thin-Film�Oven�
Loss,�Hours�at������������T179���������������D1754�����������0.75������0.75������0.75��������0.75���������1.00��������1.00�
325q�F,�%�Max����

�
Test�of�Residue�
from�Thin-Film�������������T49��������������������D5���������������52���������50��������50�����������50������������50�����������50�
Oven�Test:�%�of�
Orig.�Pen.,�Min.��

�
Ductility�at�77qF�
cm.�after�loss�������������������T51����������������D113��������������50���������50������100���������100�����������100����������100�
at�325q�F,�Min.�
�
�
Solubility�in�
CCl�4�Min.��������������������T44*����������������None������������99.5������99.5����99.5�������99.5�����������99.5���������99.5�
�
�
�
�
�
Reaction�to�

�

�

�

�
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Spot�Test�������������������T102**���������������None������������-0-���������-0-�������-0-����������-0-��������������-0-����������-0-�
�
�
*� Procedure�No.�1�with�CCl 4 �substituted�for�CS2 .�
�
**� Using�85%�Standard�Naphtha�Solvent�and�15%�Xylene.�
�

�
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TABLE�2577-2�
�

�
����������������������� OA-30� ������ ����OA-175*8� ������������OA-400�

TYPE-GRADE���������������������������������������� Min.��Max� �����Min.���Max� � Min.���Max�

�
Penetration�at�32q�F,�200g.,������������������������� 15� --� �������--� �������--� � �--� �--�
60�sec� � � � � �
�
Penetration�at�77q�F,�100g.,�� ���������������������� 25� 35� ������150������200� � �--� �--�
5�sec� � � � �
�
Penetration�at�115q�F,�50g.,�������������������������� --� 65� ���������--� ��������--� � �--� �--�
5�sec� � � � � �
�
Ductility�at�77q�F,�5�cm/min.,�cms:����������������� 2� --� ��������70�������--� � �--� �--�
Original�OA� � � � � �
�
Flash�Point�C.O.C.,�qF� � ���������� � 450� --� �������425������--� � 425� �--�
�
Softening�Point,�R.&B.,�qF� � ���������� 185� --� ��������95�����130� � �--� �--�
�
Thin�Film�Oven�Test,�1/8�in.�Film����������������� �--���������0.4� ��������--� �����1.4� � �--� 2.0�
50�g.,�5�hrs.,�325q�F,�%�Loss�by�wt.�
�
Penetration�of�Residue,�at�77q�F,�� � --� --� ��������40�������--� �� �--� �--�
100g.,�5�sec.�%�of�Original�Pen�
�
Ductility�of�Residue�at�77q�F,�� � � --� --� ��������--� �����100� � �--� �--�
5�cm/min.,�cms�� �
�
Solubility�in�Trichloroethylene,�%� ��������� 99.0� --� ������99.0������--� ����������� 99.0� �--�
�
Spot�Test�on�Original�OA� � � Neg.� � �������Neg.� � Neg.�
�
Float�Test�at�122q�F,�sec�� � --� --� ��������--� ������--� ���������120� 150�

�

�
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�
Test�on�85�to�115�Pen.Residue*�� � --� --� ��������--� ������--� ����������75� �--�
Residue�by�Wt.,�%� � �
�
�
Ductility,�77q�F,�5�cm/min:�
Original�Res.,�cms� � � � --� --� ��������--�������--� ���������100� --�
Subjected�to�Thin�Film�Test,�cms� ����������� �--� --� ��������--� ������--� ���������100� --�
�
�
*������Determined�by�Vacuum�Distillation�(by�evaporation�if�unable�to�reduce�by�vacuum).�
�
**�����For�use�with�Latex�Additive�only.�
�

�
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TABLE�2577-3�
�

�
���PROPERTIES������������AC-1.5������AC-3����������AC-5���������AC-10��������AC-20�������AC-40�

������������MIN���MAX���MIN���MAX����MIN���MAX�����MIN���MAX����MIN���MAX����MIN���MAX�
�
Viscosity,�140q�F.����������150������50�����300����100�����500�����100����1000���200�����2000����400����4000���800�
stokes.�.�.�.��

�
Viscosity,�275q�F.�����������0.7��������--������1.1������--�������1.4��������--�������1.9�������--�������2.5��������--�������3.5������--�
stokes.�.�.�.��

�
Penetration,�77q�F.�������250���������--�����210������--������135��������--��������85�������--��������55��������--�������35�������--�
100�g,�5�sec.��

�
Flash�Point,������������������425���������--�����425������--������425��������--������450�������--�������450�������--������450������--�
C.O.C.,qF.�������

�
Solubility�in�
trichloroethylene,���������99.0��������--�����99.0������--�����99.0��������--�����99.0������--�������99.0�������--�����99.0������--�
percent.�.�.�.�������

�
Test�on�residues�from�
thin�film�oven�test:����������--��������450������--������900����1500������--�����3000�����--������6000�������--�������--�����12000�
Viscosity,�140q�F�
stokes.�.�.�.��

�
Ductility,�77q�F,�������������100��������--������100�������--������100�������--�������70�������--���������50��������--������30��������--�
5�cms�per�min,cms��

�
Spot�test�����������������������-----------------------------------Negative�for�all�grades----------------------------------------�

�
�

�

�

�

�

�

�

�

�

�
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����C.�� A�minimum�of�two�percent,�by�weight,�latex�additive�(solids�basis)�shall�be�added�to�the�
OA-175� Asphalt� or� to� AC-5�Asphalt�when� specified� in� the� contract.� The� latex� additive�
shall�be�governed�by�the�following�specifications:�

�
The�latex�is�to�be�an�anionic�emulsion�of�butadiene-styrene�low-temperature�copolymer�
in� water,� stabilized� with� fatty-acid� soap� so� as� to� have� good� storage� stability,� and�
possessing�the�following�properties:�

�
� � � Monomer�ratio,�B/S����������������������������������������������70/30�
� � � Minimum�solids�content����������������������������������������67%�
� � � Solids�content�per�gal.@�67%�����������������������������5.3�lbs.�
� � � Coagulum�on�80-mesh�screen��������������������������0.01%�max.�
� � � Type�Anti-oxidant�����������������������������������������������staining�
� � � Mooney�viscosity�of�Polymer(M/L�4@212q�F)����100�min.�
� � � pH�of�Latex��������������������������������������������������������9.4�-�10.5�
� � � Surface�tension��������������������������������������������28-42�dynes/cm2�
�
� The�finished�latex-asphalt�blend�shall�met�the�following�requirements:�
�
� � � Viscosity�at�140q�F,�stokes�����������������������1500�max.�
� � � Ductility�at�39.2q�F,�1�cm.�per�min.,�cm.���100��min.�
�
�

D. Asphalt�content�shall�be�within�the�limits�noted�below:�
�

Table�2577-4�
�
�
� � � � ����������������������Percent�of��������������������������Percent�of�
� � ���HMAC�Type����������������Mixture�by�Weight��������������Mixture�by�Volume�
�
�
� � ��������"A"� ����������������������3.5�-�7.0�����������������������������8.0�-�16.0�
� � ��������"B"� ����������������������3.5�-�7.0�����������������������������8.0�-�16.0�
� � ��������"C"� ����������������������3.5�-�7.0�����������������������������8.0�-�16.0�
� � ��������"D"� ����������������������4.0�-�8.0�����������������������������9.0�-�19.0�
� � ��������"F"� ����������������������3.5�-�6.5�����������������������������8.0�-�16.0�

�

�
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�
�
�

E. At� the� time�of�delivery�of�each� shipment�of�asphalt,� the�vendor�supplying�the�material�
shall�deliver�to�the�purchaser�certified�copies�of�the�test�report�which�shall�indicate�the�
name� of� the� vendor,� type� and� grade� of� asphalt� delivered,� date� and� point� of� delivery,�
quantity�delivered,�delivery�ticket�number,�and�results�of�the�above-specified�tests.��The�
test� report�shall�be� certified�and�signed�by�an�authorized� representative�of� the�vendor�
that� the� product� delivered� conforms� to� the� specifications� for� the� type� and� grade�
indicated.�

�
F. Until�the�certified�test�reports�and�samples�of�the�material�have�been�checked�by��

the� ENGINEER� to� determine� their� conformity� with� the� prescribed� requirements,� the�
material� to� which� such� report� relates� and� any� work� in� which� it� may� have� been�
incorporated� as� an� integral� component� will� be� only� tentatively� accepted� by� the� City.��
Final� acceptance�will� be� dependent�upon� the�determination� of� the�ENGINEER� that� the�
material�involved�fulfills�the�requirements�prescribed�therefor.��The�certified�test�reports�
and�the�testing�required�in�connection�with�the�reports�will�be�at�the�expense�to�the�City.�
�

G. Unless�otherwise�specified�in�these�specifications�or�in�the�Supplementary�Specifications,�
the� various� grades� of� paving� asphalt� shall� be� applied� at� a� temperature� range� of� from�
210q�F�to�325q�F,�the�exact�temperature�to�be�determined�by�the�ENGINEER.�

�
H. Paving� asphalt� shall� be� heated� in� such� a� manner� that� steam� or� hot� oils� will� not� be�

introduced� directly� into� the� paving� asphalt� during� heating.� � The� CONTRACTOR� shall�
furnish� and� keep� on� the� site,� at� all� times,� an� accurate� thermometer� suitable� for�
determining�the�temperature�of�the�paving�asphalt.�

�
I. HMAC�asphalt�shall�be�the�grade�having�the�highest�penetration,�within�specified�limits,�

to�produce�a�mix�having�a�maximum�stability�of�the�compacted�mixtures.�
�

J. Only�one�(1)�grade�of�asphalt�shall�be�required�unless�otherwise�shown�on�the�plans�or�
as�required�by�the�ENGINEER.�

�
�
2.02� AGGREGATES:�
�

�
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����A.� HMAC�aggregate�will�be�tested�in�accordance�with�the�following�test�standards:�
�
�� AASHTO�T-30����Mechanic�Testing� �

AASHTO�T-27����Passing�No.�200�Sieve�
AASHTO�T-89����Liquid�Limit�
AASHTO�T-96����Los�Angeles�Abrasion�
AASHTO�T-104��Soundness�(Magnesium�Sulfate)�
ASTM�C�–�131����Resistance�to�Degradation�
ASTM�C�–�136����Sieve�Analysis� �
ASTM�C�–�2419��Sand�Equivalence�Value�
TxDOT�Tex�-106-E����Method�of�Calculating�Plasticity�Index�of�Solids�
TxDOT�Tex-217�–�F���(I�&�II)�Determination�of�Deleterious�Materials�and��

����Decantation�Test�
TxDOT�Tex-203�–�F���Quality�Tests�for�Mineral�Aggregates�

�
B.��Aggregates�shall�have�an�abrasion�of�not�more�than�40�for�all�courses�except��

the�non-skid�surface�course,�which�shall�have�an�abrasion�of�not�more�than�35.�
�
C. When� properly� proportioned,� HMAC� aggregate� shall� produce� a� gradation� which� will�

conform�to�the� limitations�for�classification�for�HMAC�type�shown�below,�or�as�directed�
by�the�ENGINEER.�

�
D. Course�aggregate�to�be�crushed� limestone�rock�or�crushed�gravel�with�hydrated�lime�or�

limestone�filler.��(Crushed�gravel�shall�be�per�TxDOT�Specifications.)�
�

E. Binder�aggregate�to�be�composed�of�15%�crushed�limestone�screening�or�as�directed�by�
the�engineer.�

�
1.��Type�"A"�-�Course�Graded�Base�Course��

�� � � � ���Percent�Aggregate�by�
������������������������������������������������������ � � � ������Weight�or�Volume��������������
� � Passing�2"�sieve………………………………………………….100�
� � Passing�1-3/4"�sieve………………………………………95�to�100�
� � Passing�1-3/4"�sieve,�retained�on�7/8"sieve……………16�to�42�
� � Passing�7/8"�sieve,�retained�on�3/8"�sieve�....��..........�16�to�42�
� � Passing�3/8"�sieve,�retained�on�No.��4�sieve�.��..........�10�to�26�
� � Passing�No.�4�sieve,�retained�on�No.�10�sieve………….5�to�21�
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� � Total�retained�on�No.�10�sieve…………………………..68�to�84�
� � Passing�No.�10�sieve,�retained�on�No.�40�sieve………...5�to�21�
� � Passing�No.�40�sieve,�retained�on�No.�80�sieve�........�………..3�to�16�
� � Passing�No.�80�sieve,�retained�on�No.�200�sieve�......�..2�to�16�
� � Passing�No.�200�sieve……………………………………..1�to�8�
�
� 2.��Type�"B"�-�Fine�Graded�or�Leveling-Up�Course�
�
� � � � �����������������������������������������������������������Percent�Aggregate�by�
� � ���������������������� �������������������������������������������������������������Weight�or�Volume������������
� � Passing�1"�sieve…………………………………………………..100�
� � Passing�7/8"�sieve………………………………………….95�to�100�
� � Passing�7/8"�sieve,�retained�on�3/8"�sieve�……………...21�to�53�
� � Passing�3/8"�sieve,�retained�on�No.�4�sieve……………..11�to�42�
� � Passing�No.�4�sieve,�retained�on�No.�10�sieve………..….5�to�26�
� � Total�retained�on�No.�10�sieve…………………………….58�to�74�
� � Passing�No.�10�sieve,�retained�on�No.�40�sieve……….....6�to�32�
� � Passing�No.�40�sieve,�retained�on�No.�80�sieve………….4�to�21�
� � Passing�No.�80�sieve,�retained�on�No.�200�sieve………...3�to�21�
� � Passing�No.�200�sieve……………………………………….1�to�8�
�
�
� �
�
� 3.���Type�"C"�-�Course�Graded�Surface�Course�
�
� � � � �����������������������������������������������������������Percent�Aggregate�by�
� � ���������������������� �������������������������������������������������������������Weight�or�Volume������������
� � Passing�7/8"�sieve………………………………………………...100�
� � Passing�5/8"�sieve………………………………………….95�to�100�
� � Passing�5/8"�sieve,�retained�on�3/8"�sieve�……………...16�to�42�
� � Passing�3/8"�sieve,�retained�on�No.�4�sieve……………..11�to�37�
� � Passing�No.�4�sieve,�retained�on�No.�10�sieve………..…11�to�32�
� � Total�retained�on�No.�10�sieve…………………………….54�to�74�
� � Passing�No.�10�sieve,�retained�on�No.�40�sieve……….....6�to�32�
� � Passing�No.�40�sieve,�retained�on�No.�80�sieve………….4�to�27�
� � Passing�No.�80�sieve,�retained�on�No.�200�sieve………...3�to�27�
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� � Passing�No.�200�sieve……………………………………….1�to�8�
�
�
� 4.���Type�"D"�-�Fine�Graded�Surface�Course�
�
� � � � �����������������������������������������������������������Percent�Aggregate�by�
� � ���������������������� �������������������������������������������������������������Weight�or�Volume������������
� � Passing�1/2"�sieve………………………………………………..100�
� � Passing�3/8"�sieve………………………………………….85�to�100�
� � Passing�3/8"�sieve,�retained�on�No.�4�sieve……………..21�to�53�
� � Passing�No.�4�sieve,�retained�on�No.�10�sieve………..…11�to�32�
� � Total�retained�on�No.�10�sieve…………………………….54�to�74�
� � Passing�No.�10�sieve,�retained�on�No.�40�sieve……….....6�to�32�
� � Passing�No.�40�sieve,�retained�on�No.�80�sieve………….4�to�27�
� � Passing�No.�80�sieve,�retained�on�No.�200�sieve………...3�to�27�
� � Passing�No.�200�sieve……………………………………….1�to�8�
�
� 5.���Type�"F"�-�Fine�Graded�Surface�Course�
�
� � � � �����������������������������������������������������������Percent�Aggregate�by�
� � ���������������������� �������������������������������������������������������������Weight�or�Volume������������
� � Passing�3/8"�sieve…………………………………………………..100�
� � Passing�No.�4�sieve………………………………………….95�to�100�
� � Passing�No.�4�sieve,�retained�on�No.�10�sieve………..…..58�to�73�
� � Passing�No.�10�sieve,�retained�on�No.�40�sieve………...….6�to�26�
� � Passing�No.�40�sieve,�retained�on�No.�80�sieve……………3�to�13�
� � Passing�No.�80�sieve,�retained�on�No.�200�sieve……….…2�to�11�
� � Passing�No.�200�sieve…………………………….…………..1�to�8�
�
�
�
�
2.03� PRIME�COAT:�
�

A. Prime�coat,�when�specified�on�the�plans,�or�directed�by�the�ENGINEER,�shall��
� be�in�accordance�with�Section�322250�-�Prime�Coat,�and�as�specified�herein.�
�
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B. Prime�coat�shall�be�applied�to�the�surfaces�of�bases�at�least�12�hours�prior�to�placing�the�
HMAC�unless�otherwise�directed�by�the�ENGINEER.�

�
C. Asphalt�prime� shall�be�applied�uniformly�at� the�rate�of�0.10� to�0.30�gallon�per�square�

yard,�or�as�directed�by� the�ENGINEER.� It� shall�be�applied�only�when�permitted�by� the�
ENGINEER�and�when�the�air�temperature�is�not�less�than�40qF.�

�
D. In�order�to�prevent�lapping�at�the� junction�of�two�applications,�the�distributor�shall�be�

promptly�shut�off.��A�hand�spray�shall�be�used�to�touch�up�all�spots�unavoidably�missed�
by�the�distributor.�

�
E. Immediately�prior�to�application�of�the�asphalt�prime,�an�inspection�will�be�made�by�the�

ENGINEER� to� verify� that� the� base� course� has� been� constructed� as� specified.� �Also,�all�
loose�and� foreign�material� shall� be� removed�by� light� sweeping.� �Material� so� removed�
shall�not�be�mixed�with�cover�aggregate.�

�
F. The� surface� to�be�primed�shall�be� in�a�smooth�and�well-compacted�condition,�true� to�

grade�and�cross�section,�and�free�from�ruts�and�inequalities.�
�

G. The�pressure�distributor�used�for�applying�prime�coat�material� shall�be�equipped�with�
pneumatic� tires� and� shall� be� so� designed� and� operated� as� to� distribute� the� prime�
material�in�a�uniform�spray�without�atomization,�in�the�amount�and�between�the�limits�
of�temperature�specified.��It�shall�be�equipped�with�a�speed�tachometer�registering�feet�
per�minute�and�so�located�as�to�be�visible�to�the�truck�driver�to�enable�him�to�maintain�
the�constant�speed�required�for�application�at�the�specified�rate.�

�
H. The� pressure� distributor� shall� be� equipped� with� a� tachometer� registering� the� pump�

speed,� pressure� gauge,� and� a� volume� gauge.� � The� rates� of� application� shall� not� vary�
from� the� rates� specified� by� the� ENGINEER� by� more� than� 10%.� � Suitable� means� for�
accuracy�indicating�at�all�times�the�temperature�of�the�prime�material�shall�be�provided.���
The�thermometer�well�shall�be�so�placed�as�not�to�be�in�contact�with�a�heating�tube.�

I. The� distributor� shall�be� so�designed� that� the�normal�width�of�application� shall�be�not�
less�than�6�feet,�with�provisions�for�the�application�of� lesser�width�when�necessary.� � If�
provided�with�heating�attachments,�the�distributor�shall�be�so�equipped�and�operated�
that� the� prime� material� shall� be� circulated� or� agitated� through� the� entire� heating�
process.�

�
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J. The�asphalt�prime�coat�should�preferably�be�entirely�absorbed�by�the�base�course�and,�
therefore,� require� no� sand� cover.� � If,� however,� it� has� not� been� completely� absorbed�
prior� to� the� start� of� placing� the� asphalt� concrete� mixture� and� in� the� meantime� it� is�
necessary�to�permit�traffic�thereon,�sufficient�sand�shall�be�spread�over�the�surface�to�
blot�up� the�excess� liquid� asphalt� and�prevent� it� from�being�picked� it� up�under� traffic.��
Also,�sand�shall�be�used�in�areas�where�traffic�may�pass�over�the�prime�coat.��Prior�to�
placing� the�asphalt� concrete,� loose�or� excess� sand� shall�be� swept� from� the�base.� � If� a�
sand� cover� is� specified� in� the� Supplementary� Specifications� or� noted� on� the� plans� to�
cover�asphalt�prime,�it�shall�be�applied�within�4�hours�after�the�application�of�said�prime�
coat,�unless�otherwise�ordered�by�the�ENGINEER.�

�
K. Liquid� asphalt� shall� be� prevented� from� being� sprayed� upon� adjacent� pavements,�

structures,�guard�rails,�guide�posts,�culvert�markers,�trees,�and�shrubbery�that�are�not�
to�be�removed;�adjacent�property�and�improvements;�other�facilities�or�that�portion�of�
the�traveled�way�being�used�by�traffic.�

�
L. The�CONTRACTOR�shall�protect� the�prime�coat�against�all�damage�and�markings,�both�

from�foot�and�vehicle�traffic.��Barricades�shall�be�placed�where�necessary�to�protect�the�
prime� coat.� � If,� after� the� prime� coat� has� been� applied� to� the� satisfaction� of� the�
ENGINEER� and� has� been� accepted,� if� it� is� disturbed� by� negligence� on� the� part� of� the�
CONTRACTOR,� it� shall� be� restored� at� his� expense� to� its� condition� at� the� time� of�
acceptance.� � No� material� shall� be� placed� until� the� prime� coat� is� in� a� condition�
satisfactory�to�the�ENGINEER.�

�
�
2.04� TACK�COAT:�
�

A. If� the� asphalt� concrete� pavement� is� being� constructed� directly� upon� an� existing� hard-
surfaced� pavement,� a� tack� coat� shall� be� evenly� and� uniformly� applied� to� the� existing�
pavement�prior�to�the�placing�of�the�new�asphalt�concrete.��The�surface�shall�be�free�of�
water,�all-foreign�material,�or�dust�when�the�tack�coat�is�applied.��No�greater�area�shall�
be�treated�in�any�one�day�than�will�be�covered�by�the�asphalt�concrete�during�the�same�
day.��Traffic�will�not�be�permitted�over�tack�coating.�

�
B. Tack�coat�for�HMAC�shall�consist�of�either�rapid�curing�cut-back�asphalt�RC-2�diluted�by�

addition�of�(not�to�exceed�15�percent�by�volume)�an�approved�grade�of�gasoline�and/or�
kerosene;� emulsified� asphalt,� EA-11M� diluted� with� 50� percent� water,� or� a� cut-back�
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asphalt�made�by�combining�50�to�70�percent�of�the�asphaltic�materials�specified�for�the�
paving�mixture�with�30�to�50�percent�gasoline�and/or�kerosene�by�volume.�

�
C. Tack�coat�shall�conform�to�the�requirements�as�specified�herein.�

�
D. Application� rate� shall� be� 0.10� to� 0.15� gallons� per� square� yard,� or� as� directed� by� the�

ENGINEER.�
�

E. A�similar�tack�coat�shall�be�applied�to� the�surface�of�any�course�if� in�the�opinion�of�the�
ENGINEER,�the�surface� is� such�that�a�satisfactory�bond�cannot�be�obtained� �between�it�
and�the�succeeding�course.�

�
F. When� required,� the� contact� surfaces� of� all� cold� pavement� joints,� curbs,� gutters,�

manholes,� and� the� like� shall� be� painted� with� a� tack� coat� immediately� before� the�
adjoining� asphalt� concrete� is� placed.� � Asphalt� tack� coat� shall� be� applied� in� controlled�
amounts�as�shown�on�the�plans�or�determined�by�the�ENGINEER.��Surfaces�where�a�tack�
coat�is�required�shall�be�cleaned�to�the�satisfaction�of�the�ENGINEER�before�the�tack�coat�
is�applied.�

�
�
2.05� MINERAL�FILLER:�
�

A. Mineral� filler,� other� than� hydrated� lime,� shall� consist� of� a� thoroughly� dry� stone� dust,�
portland�cement�or�other�mineral�dust�approved�by�the�ENGINEER.�

�
B. The�mineral�filler�shall�be�free�from�foreign�or�other�deleterious�matter.�

�
C. When� tested� by� the�method� outlined� in� TxDOT� Test�Method� Tex-200-F� (Part� 1� or� 3),�

mineral�filler�shall�meet�the�following�gradations�by�weight:�
�

Passing�No.�30��Sieve����� 95-100%�
Passing�No.�80��Sieve� 75%�
Passing�No.�200�Sieve� 55%�

�
�
2.06 ANTI-STRIPPING�COMPOUND�
�
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A. Anti-Stripping� compound,� as� required� in� the� job�mix� formula,� shall� be� furnished� in� the�
amounts�calculated�therein.�

�
�
2.07� JOB�MIX�FORMULA:�
�

A. A� job�mix� formula�based�on�representative�samples,� including�filler� if� required,�shall�be�
determined� by� the� ENGINEER,� or� submitted� by� the� CONTRACTOR� for� approval� of� the�
ENGINEER.�

�
B. The�resultant�job�mix�formula�shall�be�within�the�master�range�for�the�specified�type�of�

HMAC.�
�

C. The� job�mix� formula� for� each�mixture� shall� establish� a� single� percentage� of� aggregate�
passing� each� required� sieve� size� and� a� single� percentage�of� bituminous�material� to� be�
added� to� the� aggregate�and� shall� provide� for� 3� to� 5%� air� voids� in� the� resultant� design�
mix.��During�the�mix�design�process�the�ENGINEER�will�consider�other�factors,�in�addition�
to�air�voids�and�Marshall�stability,�such�as�durability,�water�resistance,�and�asphalt� film�
thickness�when�developing�the�mix�design.�

�
D. After� the� job�mix� formula� is� established,�mixtures� for� the�project� shall� conform� to� the�

following�tolerances�which�may�fall�outside�of�the�specified�master�range:�
�

����������������������������������������Percent�by�Weight�or�
����������������������������������������������������������������������������������Volume�as�Applicable�

�
Passing�1-3/4"�sieve,�retained�on�7/8"�sieve�� � ±�5�
Passing�7/8"�sieve,�retained�on�5/8"�sieve�������� ��� ±�5�
Passing�5/8"�sieve,�retained�on�3/8"�sieve��������� �� ±�5�
Passing�3/8"�sieve,�retained�on�No.4�sieve��������� � ±�5�
Passing�No.4�sieve,�retained�on�No.10�sieve������ � ±�5�
Total�retained�on�No.10�sieve������������������������������ � ±�5�
Passing�No.10�sieve,�retained�on�No.40�sieve���� � ±�3�
Passing�No.40�sieve,�retained�on�No.80�sieve��� �� ±�3�
Passing�No.80�sieve,�retained�on�No.200�sieve�� � ±�3�
Passing�No.200�sieve������������������������������������������� ±�3�

� �
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Asphaltic�Material�����������������������������������������������±�0.05�by�wt�or�1.2�by�vol.�
�

Mixing�Temperature��������������������������������������������� � ±�20q�F�
�

E.� Asphaltic� mixture� shall� be� tested� in� accordance� with� TxDOT� Test�Method� Tex-200-4�
(Part�I�or�Part�III)�and�shall�have�the�following�laboratory�values:�

�
���������������������������������������������Surface�Course���������������Base�Course�

�
Density:������Minimum���������������������95%�����������������������������95%�
�������������������Maximum��������������������98%�����������������������������99%�

�����������������������������Optimum����������������������96.5%������������������������96.5%�
�
�����������Stability�(Hveem)�

�������������������Minimum����������������������30%�����������������������������30%�
�������������������Maximum���������������������45%�����������������������������45%�

�
Stability��
(Marshall�–�75�Blow�Briquette)����1500�lbs�����������������������1500�lbs.�

�
Voids��������������������������������������������3�-�7%��������������������������4�-�7%�

�
Voids�Filled�With�Asphalt�����������75�-�85%����������������������65�-�80%�

�
Sand�Equivalent����������������������������40���������������������������������40�

�
�
2.08� EQUIPMENT:�
�
����A.� All�equipment�for�the�handling�of�all�material,�mixing,�and�placing�of�HMAC�shall�be�in�

accordance�with�the�provisions�of�TxDOT�Item�340.�
�
�
2.09� STOCKPILING,�STORAGE,�PROPORTIONING�AND�MIXING:�
�
����A.� Stockpiling,� storage� proportioning� and�mixing� operations� shall� be� in� accordance� with�

the�Provisions�of�TxDOT�Item�340.�
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�
�
PART�3�-�EXECUTION�
�
3.01� WEATHER�AND�TEMPERATURE�LIMITATIONS:�
�

A. Asphaltic�mixture,�when�placed�with�a�spreading�and�finishing�machine,�or�the�tack�coat�
shall� not� be� placed�when� the� air� temperature� is� 50q� F� and� falling,� but�may� be� placed�
when�the�air�temperature�is�40q�F�and�rising.�

�
B. Asphaltic�mixture,�when�placed�with� a�motor� grader,� shall� not� be� placed�when� the�air�

temperature� is�60q�F�and� falling,�but�may�be�placed�when�the�air� temperature� is�50q�F�
and�rising.�

�
C. Mat�thicknesses�of�1�inch�or�less�shall�not�be�placed�when�the�temperature�on�which�the�

mat�is�to�be�laid�is�below�50q�F.�
�

D. No� tack� coat� or� asphaltic�mixture� shall� be� placed�when� the�humidity,� general�weather�
conditions� and� temperature� and�moisture� condition� of� the� base,� in� the�opinion�of� the�
ENGINEER,�are�unsuitable.�

�
E. If,� after� being� discharged� from� the�mixer� and�prior� to�placing,� the� temperature� of� the�

asphaltic�mixture�is�50q�F�or�more�below��the�temperature�established�by�the�ENGINEER,�
all� or� any� part� of� the� load� may� be� rejected� and� payment� will� not� be� made� for� the�
rejected�material.�

�
�
3.02� EQUIPMENT:�
�
����A.� Hauling�Equipment:�
�

1. Trucks�used�for�hauling�asphaltic�mixtures�shall�have�tight,�clean,�smooth�
metal� beds� that�have�been�thinly� coated�with�a�minimal�amount�of�paraffin�oil,�
lime�slurry,�tine�solution�or�other�approved�material�to�prevent�mixture�adhesion�
to�the�bed.�
�
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2. The� dispatching� of� hauling� equipment� shall� be� arranged� so� that� all� material�
delivered�may�be�placed�and�all� rolling� completed�during�daylight�hours,�unless�
otherwise�directed�by�the�ENGINEER.�

�
3. All�trucks�shall�be�equipped�with�a�cover�of�canvas,�or�other�suitable�material�to�

protect� the� mixture� from� weather� or� on� hauls� where� the� temperature� of� the�
mixture�will� fall� below� specified� level.� �Use� of� covers�will� be� as� directed� by� the�
ENGINEER.�

�
����B.� Rollers:�
�

1. Pneumatic�Tire�Roller.��This�roller�shall�consist�of�not� less�than�seven�pneumatic�
tire�wheels,� running� on� axles� in� such�manner� that� the� rear� group� of� tires� shall�
cover�the�entire�gap�between�adjacent�tires�of�the�forward�group;�mounted�in�a�
rigid� frame;� and� provided� with� a� loading� platform� or� body� suitable� for� ballast�
loading.� � The� front�axle�shall�be�attached� to�the� frame�in�such�manner� that� the�
roller� may� be� turned� within� a� minimum� circle.� � The� tire� shall� afford� surface�
contact�pressures�up�to�90�pounds�per�square�inch�or�more.��The�roller�shall�be�so�
constructed�as�to�operate�in�both�a�forward�and�a�reverse�direction�with�suitable�
provisions� for�moistening� the� surface� of� the� tires�while� operating;� and� shall� be�
approved�by�the�ENGINEER.�

�
2. Two�Axle�Tandem�Roller.� �This�roller�shall�be�an�acceptable�power-driven,�steel-

wheel,� tandem� roller� weighing� not� less� than� eight� tons.� � It� must� operate� in�
forward� and� reverse� directions;� contain� provision� for�moistening� the� surface�of�
the�wheels�while�in�motion;�and�shall�be�approved�by�the�ENGINEER.�

�
3. Three�Wheel� Roller.� � This� roller� shall� be� an� acceptable�power-� driven,� all� steel,�

three�wheel�roller�weighing�not�less�than�10�tons.��It�must�operate�in�forward�and�
reverse� directions;� contain� provisions� for� moistening� the� surface� of� the� wheel�
while�in�motion;�and�shall�be�approved�by�the�ENGINEER.�

�
4. Vibratory�Steel�Wheel�Roller.��If�approved�for�use�by�the�OWNER,�this�roller�shall�

have� a� minimum� weight� of� six� tons.� � The� compactor� shall� be� equipped� with�
amplitude�and� frequency� controls� and�shall�be� specifically�designed�to� compact�
the� material� on� which� it� is� used.� � It� shall� be� operated� in� accordance� with� the�
manufacturer's�recommendations.�
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�
����C.� Straight�Edges:�
�

� � � � 1.� �The�CONTRACTOR�shall�provide�an�acceptable�16-foot� straight-edge� for�surface�
testing.��Satisfactory�templates�shall�be�provided�as�required�by�the�ENGINEER.�

�
����D.� Spreading�and�Finishing�Machine:�
�

1. Bituminous�pavers�shall�be�self-contained,�power-propelled�units,�provided�with�
an�activated�screed�or�a�strike-off�assembly,�heated�if�necessary,�and�capable�of�
spreading� and� finishing�courses�of�bituminous�plant�mix�material� in� lane�widths�
applicable�to�the�specified�typical�section�and�thickness�shown�on�the�plans.�

�
2. The�paver�shall�be�equipped�with�a�receiving�hopper�having�sufficient�capacity�for�

a�uniform�spreading�operation.��The�hopper�shall�be�equipped�with�a�distribution�
system�to�place�the�mixture�uniformly�in�front�of�the�screed.��Design�will�be�such�
that�no�part�of�the�truck�weight�will�be�supported�by�the�paver.�

�
3. The� screed�or� strike-off� assembly� shall� effectively�produce� a� finished� surface�of�

the� required� evenness� and� texture� without� tearing,� shoving� or� gouging� the�
mixture.� �When� laying�mixtures,�the�paver�shall�be�capable�of�being�operated�at�
forward� speeds� consistent� with� satisfactory� laying� of� the� mixture.� � The� screed�
shall� be� adjustable� for� both� height� and� crown� and� shall� be� equipped� with� a�
controlled�heating�device.�

�
4. The� bituminous� paver� shall� be� equipped� with� an� automatic� leveling� device�

controlled�from�an�external�guide.��The�initial�pass�for�each�course�shall�be�made�
using�a�paver�equipped�with�a�40-foot�minimum�external�reference,�except�that�
these� requirements�will� not� apply�when� asphalt� concrete� is� placed� adjacent� to�
portland� cement� concrete� pavement.� � Subsequent� passes� may� utilize� the�
matching�device�of�one�foot�minimum�length�riding�on�the�adjacent�lay.�

�
�
3.03� CONSTRUCTION�METHODS:�
�
����A.� Spreading�and�Finishing:�
�
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1. The� asphalt� concrete�mixture� shall� be� laid�on� the�approved� surface,� spread�and�
struck� off� to� the� grade� and� elevation� established.� � It� shall� be� spread� and�
compacted� in� layers� as� shown� on� the� plans� or� as� directed� by� the� ENGINEER.��
Bituminous�pavers� shall�be�used� to�distribute� the�mixture�either�over� the�entire�
width�or�over�such�partial�width�as�may�be�practicable.�

�
2. The�ENGINEER�will�determine�a�minimum�placement�temperature�within�a�range�

from�220q�F� to�300q�F�which�will�produce�the�required�density.� �The�established�
placement� temperature,� which� is� measured� immediately� behind� the� laydown�
machine,�shall�not�vary�more�than�20q�F.�

�
3. A�conventional�paver�or�suitable�equipment�approved�by� the�ENGINEER�may�be�

used�to�place�asphalt�concrete�material�on�shoulders�depressed�from�the�traveled�
lanes�in�order�to�establish�a�uniform�typical�section.� �Approval�of�the�equipment�
used�will�be�based�upon�the�results�obtained.�

�
4. The�asphalt�concrete�may�be�dumped�from�the�hauling�vehicles�directly�into�the�

paving� machine� or� it� may� be� dumped� upon� the� surface� being� paved� and�
subsequently� loaded� into� the� paving� machine;� however,� no� asphaltic� concrete�
shall�be�dumped�from�the�hauling�vehicles�at�a�distance�greater�than�250�feet�in�
front�of� the�paving�machine.� �When�asphaltic�concrete�is�dumped�first�upon�the�
surface�being�paved,�the�loading�equipment�shall�be�self-supporting�and�shall�not�
exert� any�vertical� load�on� the� paving�machine.� � Substantially� all� of� the�asphaltic�
concrete�dumped�shall�be�picked�up�and�loaded�into�the�paving�machine.�

�
5. To�achieve,�as�far�as�practicable,�a�continuous�operation,�the�speed�of�the�paving�

machine�shall�be�coordinated�with�the�production�of�the�plant.��Sufficient�hauling�
equipment�shall�be�available�to�insure�continuous�operation.�

�
6. The� control� system� shall� control� the� elevation� of� the� screed� at� each� end� by�

controlling� the� elevation� of� one� end� directly� and� the� other� indirectly� either�
through� controlling� the� transverse� slope� or� alternately� when� directed,� by�
controlling� the� elevation� of� each� end� independently,� including� any� screed�
attachment� used� for� widening,� etc.� � Failure� of� the� control� system� to� function�
properly�shall�be�cause�for�the�suspension�of�the�asphaltic�concrete�operations.�

�
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7. When�dumping�directly� into�the�paving�machine�from�trucks,�care�shall�be�taken�
to�avoid�jarring�the�machine�or�moving�it�out�of�alignment.�

�
8. All� courses� of� asphaltic� concrete� shall� be� placed� and� finished� by�means� of� self-

propelled�paving�machines�except�under�certain�conditions�or�at�certain�locations�
where� the� ENGINEER� deems� the� use� of� self-propelled,� paving� machines�
impracticable.�

�
9. Self-propelled� paving� machines� shall� spread� the� asphaltic� concrete� without�

segregation�or�tearing�within�the�specified�tolerances,�true�to�the�line,�grade,�and�
crown�indicated�on�the�plans.��Pavers�shall�be�equipped�with�hoppers�and�augers�
which� will� place� the� asphaltic� concrete� evenly� in� front� of� adjustable� screeds�
without� segregation.� � Screeds� shall� include� any� strike-off� device� operated� by�
tamping�or�vibrating�action�which�is�effective�without�tearing,�shoving�or�gouging�
the� asphaltic� concrete� and� which� produces� a� finished� surface� of� an� even� and�
uniform�texture�for�the�full�width�being�paved.��Screeds�shall�be�adjustable�as�to�
height�and�crown�and�shall�be�equipped�with�a�controlled�heating�device�for�use�
when�required.�

�
10. � On� areas� where� irregularities� or� unavoidable� obstacles� make� the� use� of�

mechanical�spreading�and�finishing�equipment�impracticable,�the�mixture�shall�be�
spread,�raked,�fluted�and�compacted�with�hand�tools.��For�such�areas�the�mixture�
shall�be�dumped,�spread�and�screed�to�give�the�required�compacted�thickness.�

�
����B.� Compaction:�
�

1. Rolling�with�the�3-wheel�and�tandem�roller�shall�start�longitudinally�at�the�sides�and�
proceed�toward�the�center�of�the�surface�course,�overlapping�on�successive�trips�by�
at�least�half�the�width�of�the�rear�wheels.�

�
2. Alternate�trips�of�the�roller�shall�be�slightly�different�in�length.�

�
3. Rolling�with�a�pneumatic�tired�roller�shall�be�as�directed�by�the�ENGINEER.�

�
4. Rolling� shall� continue�with� no� further� compression� can� be� obtained� and� all� roller�

marks�are�eliminated.�
�
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5. The�motion�of�the�roller�shall�be�slow�enough�at�all�times�to�avoid�displacement�of�
asphaltic�materials.��If�displacement�occurs,�it�shall�be�corrected�immediately�by�use�
of�rakes�and�fresh�asphaltic�mixtures,�where�required.�

�
6. The�roller�shall�not�be�allowed�to�stand�on�the�surface�course�when�it�has�not�been�

fully�compacted�and�allowed�to�cool.�
�

7. To� prevent� adhesion�of� the� surface� course� to� the� roller,� the�wheels� shall� be�kept�
thoroughly�moistened�with�water;�however,�excess�water�shall�not�be�allowed.�

�
8. All�precautions�shall�be� taken�to�prevent�dripping�of�gasoline,�oil,�grease,�or�other�

foreign�substances�on�the�surface�or�base�courses�during�rolling�operations�or�while�
rollers�are�standing.�

�
9. With� the� approval� of� the� ENGINEER,� a� vibratory� steel� wheeled� roller� may� be�

substituted�for�the�3-wheel�roller�and�tandem�roller.�
�

10. � �Along� forms,�curbs,�headers,�walls�and�other�places�not�accessible�to� the� rollers,�
the� mixture� shall� be� thoroughly� compacted� with� hot� hand� tampers,� smoothing�
irons,�or�with�mechanical�tampers.��On�depressed�areas,�a�trench�roller�may�be�used�
or�cleated�compression�strips�may�be�used�under�the�roller�to�transmit�compression�
to�the�depressed�area.�

�
11. ��Any�mixture�that�becomes�loose,�broken,�mixed�with�dirt,�segregated,�or�is�in�any�

way� defective� shall� be� removed� and� replaced� with� fresh� hot� bituminous�mixture,�
which� shall�be� compacted� to�conform�to� the� surrounding�area.� �Any�area�showing�
excess� or� deficiency� of� bituminous� material� shall� be� corrected� immediately� as�
directed�by�the�ENGINEER.�

�
����C.� In-Place�Density:�
�

1. In-place�density�shall�be�required�for�all�mixtures�except�thin�irregular�depth�leveling�
courses.�

�
2. Each�course,�after�final�compaction,�shall�have�a�density�of�not�less�than�95�percent�

of� the�density�developed� in�the� laboratory�test�method�outlined� in�TxDOT�Bulletin�
C-14.�
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�
3. Density�shall�be�determined�with�a�portable�nuclear�test�device�in�conformity�with�

ASTM�D-2950.76.�
�

4. Calibration�of�the�portable�nuclear�device�will�be�established�by�the�ENGINEER�from�
cut� pavement� samples� tested� in� accordance�with� AASHTO� T-166� (weight,� volume�
method).� � The� density� readings� of� the� cut� pavement� samples� determined� in�
accordance�with�AASHTO�T-166�(weight,�volume�method),�and�the�density�readings�
of� the� pavement� samples� determined� by� the� portable� nuclear� test� device� in�
conformity�with�ASTM�D�2950�will�be�correlated�by�the�ENGINEER.�

�
5. Other�methods�of�determining� in-place�density�may�be�used�as�deemed�necessary�

by�the�ENGINEER.�
�

6. It� is� intended� that� acceptance� density� testing� will� be� done� while� the� bituminous�
mixture� is�hot�enough�to�permit� further�compaction�if�necessary.� � If� the�density�of�
an�acceptance�section�does�not�meet�the�specified�requirements,�the�CONTRACTOR�
shall�continue�the�compaction�effort�until�the�optimum�density�is�obtained.��Rolling�
for� any�compactive�effort�will�not�be�allowed�when� the� temperature�of� the�mix� is�
below� 175q� F� unless� authorized� in�writing� by� the� ENGINEER.� � Rerolling� the� paved�
surface�after�it�has�initially�cooled�will�not�be�allowed.�

�
7. If�in-place�density�tests�of�the�mixture�produce�a�value�lower�than�specified�and�in�

the�opinion�of�the�ENGINEER�is�not�due�to�a�change� in�the�quality�of� the�material,�
production�may�proceed�with� subsequent� changes� in� the�mix� and/or� construction�
procedures�until�in-place�density�equals�or�exceeds�the�specified�density.�

�
8. In-place�density�tests�will�be�provided�by�the�ENGINEER�unless�otherwise�specified.�
�

����D.� Joints:�
�

1. Placing�of�the�asphalt�concrete�shall�be�as�continuous�as�possible.��Rollers�shall�not�
pass� over� the� unprotected� end� of� a� freshly� laid�mixture� unless� authorized� by� the�
ENGINEER.�

�
2. When�plant�mix�bituminous�pavement�is�placed�over�plant�mix�bituminous�treated�

base�or�when�plant�mixed�seal�coat�is�placed�over�plant�mix�bituminous�pavement,�
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longitudinal� joints� shall� be� staggered� at� least� 6� inches� with� relation� to� the�
longitudinal�joints�of�the�underlying�course.�

�
3. Transverse�joints�shall�have�a�two�foot�or�12:1�minimum�taper.� �Longitudinal�joints�

shall�have�a�one�foot�or�6:1�minimum�taper.��All�transverse�tapers�shall�be�cut�and�
squared� off� prior� to� commencing� new� work.� � Tapered� longitudinal� joints� from�
previous�operations�shall�be�cleaned�and�tack�coated� if�directed�by� the�ENGINEER.��
All� joints�shall�be�completely�bonded.� �The�surface�of�each�course�at�all� joints�shall�
be� smooth� and� shall� not� show� any� deviations� in� excess� of� 3/16� of� an� inch� when�
tested�with�a�10-foot�straightedge�in�any�direction.�

�
4. When� paving� under� traffic,� the� CONTRACTOR� shall� plan� his� daily� surfacing�

operations�on�a�schedule�which�will�result�in�not�more�than�one�(1)�day's�operation�
of� exposed� longitudinal� joints.� � The� longitudinal� joints� shall� not� have� a� height�
greater�than�two�(2)�inches�and�shall�not�be�left�exposed�longer�than�24�hours.�

�
�
�

����E.� Surface�Tolerance:�
�

1.��Upon�completion,�the�pavement�shall�be�true�to�grade�and�cross�section.���
Except�at�intersections�or�any�changes�of�grade,�when�a�16�foot�straight�edge�is�laid�
on� the� finished�surface�parallel� to� the�centerline�of� the�roadway,� the�surface�shall�
not� vary� from�the�edge�of� the� straight�edge�more� than�1/16-inch�per� foot.� �Areas�
that� are�not�within� this� tolerance� shall�be�brought� to�grade� immediately�following�
the�initial�rolling.��After�the�completion�of�final�rolling,�the�smoothness�of�the�course�
shall�be�checked,�and�the�irregularities�that�exceed�the�specified�tolerances�or�that�
retain�water�on�the�surface�shall�be�corrected�by�removing�the�defective�work�and�
replacing� with� new� material� as� directed� by� the� ENGINEER� at� the� expense� of� the�
CONTRACTOR.�

�
�
����F.� Manholes�and�Valve�Covers:�
�

1. Manhole�frames�and�valve�covers�shall�be�adjusted�prior�to�placing�the�
surface�course.�

�
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����G.� Compacted�Thickness�of�HMAC�Surface�and�Base�Courses:�
�
1. Surface� Courses.� � The� compacted� thickness� or� depth� of� the� asphaltic� concrete�

surface�course�shall�be�as�shown�on�the�plans.��Where�the�plans�require�a�depth�or�
thickness� of� the� surface� course� greater� than� two� inches� compacted� depth,� same�
shall� be�placed� in�multiple� courses�of�equal�depth,�each�of�which� shall�not�exceed�
two�inches�compacted�depth.��If,�in�the�opinion�of�the�ENGINEER,�an�additional�tack�
coat�is�considered�necessary�between�any�of�the�multiple�courses,�it�shall�be�applied�
at�the�rate�as�directed.�

�
2. Base�Courses.� � The� compacted� thickness�or�depth� of� each�base� course� shall� be�as�

shown�on� the� plans.� �Where� the�plans� require� a�depth�or� thickness�of� the� course�
greater� than�4� inches,�same�shall�be�accomplished�by�constructing�multiple� lifts�of�
approximately� equal� depth,� each� of� which� shall� not� exceed� these� maximum�
compacted�depths.� � If,� in� the� opinion� of� the� ENGINEER,� an� additional� tack� coat� is�
considered� necessary� between� any� of� the� multiple� lifts,� it� shall� be� applied� as�
hereinbefore�specified�and�at�the�rate�as�directed.�

�
����H.� Pavement�Thickness�Tests:�
�

1. Pavement� Thickness� Test.� � Upon� completion� of� the� work� and� before� final�
acceptance�and�final�payment�shall�be�made,�pavement�thickness�test�shall�be�made�
by�the�ENGINEER�or�his�authorized�representative�unless�otherwise�specified�in�the�
special�provisions�or� in�the�plans.��The�number�and�location�of�tests�shall�be�at�the�
discretion�of�the�OWNER.��The�cost�for�the�initial�pavement�thickness�test�shall�be�at�
the� expense� of� the� ENGINEER.� � In� the� event� a� deficiency� in� the� thickness� of�
pavement�is�revealed�during�normal�testing�operations,�subsequent�tests�necessary�
to�isolate�the�deficiency�shall�be�at�the�CONTRACTOR's�expense.���

�
����I.� Price�Adjustment�for�Roadway�Density�
�

1. The� payment�of� the� unit� price�will� be�adjusted� for� roadway�density� as�outlined� in�
the�following�table.��The�adjustment�will�be�applied�on�a�lot�by�lot�basis�for�each�lift.��
The� adjustment� will� be� based� on� the� average� of� five� density� tests.� � The� price�
adjustment� will� be� applied� to� the� entire� asphalt� concrete�mix�which� includes� the�
HMAC�aggregate,�the�asphalt�cement�and�anti-stripping�compound,�if�used.�

2. �
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�
�

Average�Density���������������Percent�of�Contract�
%�of�Lab�Density�����������������Price�To�Be�Paid�

�
Above�95%�������������������������� 100%�
94.0�to�94.99�������������������������� 96%�
93.0�to�93.99�������������������������� 91%�
92.0�to�92.99�������������������������� 85%�
Less�than�92.00�������������������������*�

�
*� � This� lot� shall� be� removed� and� replaced� to� meet� specification� requirements� as� ordered� by� the�
ENGINEER.� � In� lieu�thereof,� the�CONTRACTOR�and� the�ENGINEER�may�agree� in�writing� that� for�practical�
purposes,�the�lot�shall�not�be�removed�and�will�be�paid�for�at�50%�of�the�contract�price.�

�
�
�
�

�
*�*�*��END�OF�SECTION��*�*�*�



SOUTH�SIDE�PARK
SAN�BENITO,�TX�

2016.18�����������������������������������������������������������������������������������������������������������������������������������CONCRETE�FORM�WORK,�
REINFORCEMENT�AND�
PLACEMENT�OF�CONCRETE�
(CIVIL)�

M�GARCIA�ENGINEERING,�LLC� � 323001�1/2

SECTION�323001�–�CONCRETE�FORM�WORK,�REINFORCEMENT,�AND�PLACEMENT�OF�CONCRETE�
(CIVIL)�
�
�
� 1.� General��Labor:�
� � Work� under� this� Section� includes� furnishing� all� labor� for� setting� forms,� trenching� for�

beams,�placement�of�moisture�barrier,� �placement� of� reinforcement� steel,� �placement�
and�finishing�of�concrete�slabs,�walks�and�curbs�shown,�and�removal�of�all��forms.�

�
� 2.� Contractor�will�supply�all�materials�including�concrete,�forms,�stakes,�bracing,�nails,�6�mil�

poly� � vapor� barrier,� bar� ties,� tie� wire,� half� bricks,� any� required� expansion� material,�
keyways,�etc.����New�or�like�new�forms�and�shall�be�used.��Provide�curing�compound.�

�
� 3.� Formwork:�
� � a.� Conform� to� shape� and� dimensions� shown� on� plan;� maintain� grade,� square� and�

level;�proper�bracing,�clean�and�tight.��Tolerance�within�1/8"�in�10’-0”.�
� � b.� Provide�for�inserts,�templates,�and�set�anchor�bolts�furnished�by�others.�
� � c.� If�existing�structures�are�encountered,�such�as�old�concrete�beams,�which�interfere�

with� proper� placement� of� this� work,� Owner� will� pay� for� labor� required� when�
approved�by�the�Architect.�

� � d.� All�forms�shall�be�new�or�like�new.�
� � �
� 4.� Reinforcement:�
� � a.� Accurately�bend�and�place�all�bars.��Use�metal�chairs.�
� � b.� Insure�adequate�cover�on�all�steel�
� � c.� Place�mesh�in�center�of�flatwork,�lap�one�full�mesh.�(also�concrete�earth�retainers.�
� � d.� Refer�to�Contract�Drawings�and�details�for�detailed�requirements.�
� � e.� Comply�with�requirements�of�ACI�315�manual�for�reinforced�concrete�structures.�
�
� 5.� Concrete:�
� � All�concrete�shall�be�provided��to�achieve�a�minimum�strength�of�3,000�psi�after�28�days.�

��Utilize� Portland� cement,� ASTM� C-150� type� I� or� III,� 5� sacks� per� cubic� yard;� coarse�
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aggregate,�ASTM�C-33,�graded�1/4"�to�1-1/2".��No�fly�ash�or�calcium�chloride��permitted.�
�Admixtures�only�with�approval�of�engineer.��Slump�maximum�6".�
�
�
�
�
�
�

� �
� 6.� Placement�of�Concrete:�
� � a.� Furnish�adequate�labor�to�expeditiously�place�and�finish�all�concrete�for�any�given�

section�as�required�by�the�Architect.�
� � b.� Thoroughly�work�concrete�between�and�around�reinforcement.��Vibrate�to�secure�

complete�filling�and�to�minimize�honeycomb.�
� � c.� Place� concrete� under� good� weather� conditions;� avoid� heating� (40q� and� rising).��

Comply�with�ACI�305�&�306�for�requirements�for�hot�and�cold�weather�placement.�
� � e.� Finishing�-�Walks:�
� � � (1)� Power�float�to�level�with�cross�slope�of�1/4”�per�ft.�for�drainage.�
� � � (2)� Wash�and�broom�as�approved�by�Architect.�
� � f.� Rub�concrete�faces�immediately�after�forms�removed�to�eliminate�honeycomb.�
� � g.� For�each�50�C.Y.�of�concrete�placement,�any�concrete�pour�over�10�c.y.��take�1�set�

of�4�cylinders.��One�specimen�to�be�tested�at�28�days�and�one�specimen�retained�in�
reserve� for� later� testing,� if� required.� � � � All� testing� shall� be� by� independent� lab�
approved�by�the�Owner.�Owner�to�pay�for�all�testing.�

� � h.� For�repair�of�defective�surfaces,�consult�with�the�Architect�before�doing�repairs.�
� �

�
�

END�OF�SECTION��
�

�
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SECTION�323300�-�CAST-IN-PLACE�CONCRETE�(CIVIL)�
�

�
PART�I�-�GENERAL�
�
1.01� RELATED�DOCUMENTS�
�

A.� Drawings�and�general�provisions�of�Contract,�including�General�and�Supplementary.�
� � Conditions�and�Division�I�Specification�Sections,�apply�to�this�Section.�
�
1.02� SUMMARY�
�

A.� This�Section�specifies�cast-in-place�concrete,�including�formwork,�reinforcing,�mix��
design,�placement�procedures,�and�finishes.�
Precast�concrete�is�specified�in�other�Division�32�Sections.�

1.03� SUBMITTALS�
�

A.� ������Submit�the�following�in�accordance�with�Conditions�of�Contract�and�Division�I��
�������������Specifications�Sections.�

�
B.� ������Shop�drawings�for�reinforcement,�prepared�for�fabrication,�bending�and�placement�of�����

concrete�reinforcement.��Comply�with�ACI�SP-66�(88),�"ACI�Detailing�Manual”�showing���������������������������������������
bar�schedules�stirrup�spacing,�diagrams�of�bent�bars,�and�arrangement�of�concrete�
reinforcement.��Include�special�reinforcement�required�for�openings�through�concrete�
structures.�

�
1.04� QUALITY�ASSURANCE�
�

A.��������Codes�and�Standards:��Comply�with�provisions�of�following�codes,�specifications,�and��
������������standards,�except�where�more�stringent�requirements�are�shown�or�specified:�

�
ACI�318,�"Building�Code�Requirements�for�Reinforced�Concrete."�

�
Concrete�Reinforcing�Steel�Institute�(CRSI),�"Manual�of�Standard�Practice."�

�
PART�2�-�PRODUCTS�
�
�
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2.01� FORM�MATERIALS�
�

A.� Forms�for�Exposed�Finish�Concrete:�Plywood,�metal,�metal-framed�plywood�faced,�or��
other��acceptable�panel-type�materials,�to�provide�continuous,�straight,�smooth,�exposed������������������������
surfaces.��Furnish�In�largest�practicable�sizes�to�minimize�number�of�joints�and�to�conform�to�
joint�system�shown�on�drawings.�
�
Use�plywood�complying�with�U.S.�Product�Standard�PS-I�“B-B�(Concrete�Form)�Plywood,:��Class�
1,�Exterior�grade�or�better,�mill-oiled�and�edge-sealed,�with�each�piece�bearing�legible�edges�
and�one�side�for�tight�fit.�

�
� A.� Forms�for�Cylindrical�Columns�and�Supports:��Metal,�fiberglass-reinforced�plastic,�or��
� � paper�for�fiber�tubes.��Provide�paper�or�fiber�tubes�of�laminated�plies�with�water-resistant�
� � � adhesive�and�wax-ii-impregnated�exterior�for�weather�and�moisture�protection.��
Provide�� � � units�with�sufficient�wall�thickness�to�resist�wet�concrete�loads�without�
deformation.�
� �

B.���������Form�Coatings:��Provide�commercial�formulation�form-n-coating�compounds�with�a��
maximum�of��350�mg/l�that�will�not�bond�with,�stain,�or�adversely�affect�concrete�surfaces�and�
will�not�impair�subsequent�treatments�of�concrete�surfaces.�

�
C.���������Form�Ties:��Temporary-�fabricated,�adjustable-length�removable�or�snap-�

off�metaffonnties,�designed�to�prevent�form�deflection�and�to�prevent�spalling�concrete�upon�
removal.��Provide�units�that�will�leave�no�metal�closer�than�1-1/2�inches�to�exposed�surface.�

�
2.02� REINFORCING�MATERIALS�
�

A.� Reinforcing�Bars:��ASTM�A�615,�Grade�60,�deformed.�
�

B.� Supports�for�Reinforcement:��Bolsters,�chairs,�spacers,�and�other�devices�for�spacing,���
supporting,�and�fastening�reinforcing�bars�and�welded�wire�fabric�in�place.��Use�wire-bar-type�
supports�complying�with�CRSI�specifications.�

�
C.���������For�slabs-on-grade,�use�supports�with�sand�plates�or�horizontal�runners�where�base�
������� material�will�not�support�chair�legs.�
�
D.� ������For�exposed-to-view�concrete�surfaces,�where�legs�of�supports�are�in�contact�with�forms,��

provide�supports�are�in�contact�with�forms,�provide�supports�with�legs�that�are�plastic����������������������������
protected�(CRSI,�Class�1)�or�stainless�steel�protected�(CRSI,�Class�2).�
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�
�
2.03� CONCRETE�MATERIALS�
�

A.� Portland�Cement:��ASTM�C�150,�Type�I�for�general�use�unless�otherwise�noted�on�Plans.�
�

B.� ������Normal�Weight�Aggregates:��ASTM�C�33�and�as�herein�specified.��Provide�aggregates������
� �������������from�a�single�source�for�exposed�concrete.�

�
C.� For�exterior�exposed�surfaces,�do�not�use�fine�or�coarse�aggregates�containing�spalling-�����

causing�deleterious�substances.�
�
D.� Lightweight�Aggregate:��ASTM�C�330.�

E.� ������Water:��Drinkable.�

�
F.� �����Admixtures�General:��Provide�admixtures�for�concrete�that�contain�not�more�than�0.�I��

�������������������������percent�chloride�ions.�
�

G.�������Air-Entraining�Admixture:��ASTM�C�260,�certified�by�manufacturer�be�compatible�with�
�����������other�required�admixtures.�

�
H.� Products:��Subject�to�compliance�with�requirements,�provide�one�of�the�following:�

�
"Air-Tite,"�Cormix�
"Air�Mix"�or�"Pen--Air,"�Euclid�Chemical�Co.��
"Darex�AEA"�or�"Daravair,"�W.R.�Grace�&�Co.��
"MB-VR"�or�"Micro-Air,"�Master�Builders,�Inc.���
"Sealtight�AEA,"�W.R.�Meadows,�Inc.�
"Sika�AER,"�Sika�Corp.�

�
I.� Water-Reducing�Admixture:��ASTM�C�494,�Type�A.�

�
J.����������Products:� Subject�to�compliance�with�requirements,�provide�one�of�the�following:�

�
"PSI�N,"�Cormix.�
"Eucon�WR-75,"�Euclid�Chemical�Co.�
"WRDA,"�W.R.�Grace�&�Co.�
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"Pozzolith�Normal"�or�"Polyheed,"�Master�Builders,�Inc.�
"Prokrete-N,"�Prokrete�Industries.�
"Plastocrete�161,"�Sika�Corp.�

�
K.� � High-Range�Water-Reducing�Admixture�(Super�Plasticizer):��ASTM�C�494,�Type�F�or��

�� � Type�G.�
�

�
L.���������Products:� Subject�to�compliance�with�requirements,�provide�one�of�the�following:�

�
"PSI�Super,"�Cormix.�
"Eucon�37,"�Euclid�Chemical�Co.�
"WRDA�19:�or�"Daracem,"�W.R.�Grace�&�Co.�
"PSP,"�Prokrete�Industries.�
"Sikament�300,"�Sika�Corp.�

�
2.04� RELATED�MATERIALS�
�

A.� Preformed�Plastic�Waterstops:��Federal�Specification�SS-S-210A.�
� � �
� � 1.� Available�Manufacturers:�Subject�to�compliance�with�requirements,�� � �
� � � manufacturers�offering�products�that�may�be�incorporated�in�the�work�include,���
� � � but�are�not�limited�to,�the�following:�

� � � Synco-Flex�Products,�Inc.�
� � �
� A..� Location�of�Waterstops:�Waterstops�shall�be�provided�in�all�construction�and�expansion��
� �
� � points�as�shown�on�the�plans.�
� B.� Waterstops�shall�also�be�provided�in�all�construction�joints�not�shown�on�the�plans�as��
��������������������������follows:�
�

1.� All� construction� joints� in� structures� confining� liquids� up� to� a� point� one� foot� above�
maximum�water�level.�

2.� All�structures�enclosing�dry�areas�at�least�one�foot�below�finish�grade.�
�
� C.� Granular�Base:��Evenly�graded�mixture�of�fine�and�course�aggregates�to�provide,�when��
� �
� � compacted,�a�smooth�and�even�surface�below�slabs�on�grade.�
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�
� D.� Sand�Cushion:��Clean,�manufactured�or�natural�sand.�
�

E.� � Vapor�Retarder:��Provide�vapor�retarder�cover�over�prepared�base�material�under�all�� �
� slabs�on�grade�for�buildings.�

�
F.� � Use�only�materials�that�are�resistant�to�deterioration�when�tested�in�accordance�with�� �
� ASTM�E�154,�as�follows:�

�
� � Polyethylene�sheet�not�less�than�8�mils�thick.�

�
� G.� Liquid�Membrane-Forming�Curing�Compound:��Liquid-type�membrane-forming�curing��
� �
� � compound�complying�with�ASTM�C�309,�Type�1,�Class�A.�Moisture�loss�not�� �
� � more�than�0.055�gr./sq.�cm.�when�applied�at�200�sq.�ft./gal.�
�

H.� Available�products:�Subject�to�compliance�with�requirements,�projects�that�may�be�� �
� incorporated�in�the�work�include,�but�are�not�limited�to,�the�following:�

�
� � � "Spartan-Cote,"�The�Burke�Co.�

� "Hardtop,"�Cormix.�
� "Eucocure,"�Euclid�Chemical�Co.�
� "Masterkure,"�Master�Builders,�Inc.�
� "CS-309,fl�W.R.�Meadows,�Inc.�
� "LR-151,"�Prokrete�Industries.�
� "Kure-N-Seal,"�Sonneborn-Rexnord.�
� "Stontop�CS2,"�Stonhard,�Inc.�

�
� I.� Epoxy�Adhesive:�ASTM�C�881,�two-component�material�suitable�for�use�on�dry�or�damp��
� � surfaces.��Provide�material�"Type,"�"Grade,"�and�"Class"�to�suit�project�requirements.�
�

J.� � Available�Products:�Subject�to�compliance�with�requirements,�products�that�may�be�� �
� incorporated�in�the�work�include,�but�are�not�limited�to�the�following:�

�
"Burke�Epoxy�M.V.,"�The�Burke�Co.�
"Euco�Epoxy�System�#452�or�#620,"�Euclid�Chemical�Co.�
"Sikadur�32�Hi-Mod,"�Sika�Corp.�

� �
2.05� CONCRETE�MIXING�
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�
� A.� Ready-Mix�Concrete:�Comply�with�requirements�of�ASTM�C�94,�and�as�specified.�
�

When�air�temperature�between�85�deg�F�(30�deg�C)�and�90�dcg�F�(32�deg�C),�reduce�mixing�
and�delivery�time�from�1-1/2�hours�to�75�minutes,�and�when�air�temperature�is�above�90�deg�
F�(32�deg�C),�reduce�mixing�and�delivery�time�to�60�minutes.�

�
PART�3�-�EXECUTION�

3.01� GENERAL�
�
� A.� Coordinate�the�installation�of�joint�materials�and�vapor�retarders�with�placement�of�forms�
� � � and�reinforcing�steel.�

3.02� FORMS�
�
� A.� General:��Design,�erect,�support,�brace,�and�maintain�form-work�to�support�vertical�and���
� � lateral,�static�and�dynamic�loads�that�might�be�applied�until�concrete�structure�can�� �
� � support�such�loads.��Construct�formwork�so�concrete�members�and�structures�are�of�� �
� � correct� size,� shape,� alignment,� elevation,� and� position.� � Maintain� formwork� construction�
� �
� � tolerances�complying�with�ACI�347.�

�
Construct� forms� to� sizes,� shapes,� lines,� and� dimensions� shown� and� to� obtain� accurate�
alignment,� location,� grades,� level,� and� plumb� work� in� finished� structures.� � Provide� for�
openings,� offsets,� sinkages,� keyways,� recesses,� moldings,� rustictions,� regrets,� cliamfers,�
blocking,�screeds,�bulkheads,�anchorages�and�insets,�and�other�features�required�in��
work.� � Use� selected� materials� to� obtain� required� finishes.� � Solidly� butt� joints� and� provide�
backup�at�joints�to�prevent�leakage�of�cement�paste.�
�
Fabricate� Forms� for� easy� removal� without� hammering� or� prying� against� concrete� surfaces.��
Provide�crush�plates�or�wrecking�plates�where�stripping�may�damage�cast�concrete�surfaces.��
Provide� top� forms� for� inclined� surfaces� where� slope� is� too� steep� to� place� concrete� with�
bottom�forms�only.��
�
Provide�temporary�openings�where�interior�area�of�Form-work�is�inaccessible�for�cleanout,�for�
inspection�before�concrete�placement,�and�for�placement�of�concrete.��Securely�brace�
temporary�openings�and�set�tightly�to�Form-�to�prevent�loss�of�concrete�mortar.��Locate�
temporary�openings�in�Form-�at�inconspicuous�locations.�
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�
Chamfer�all�exposed�corners�and�edges�using�wood,�metal,�PVC,�or�rubber�chamfer�strips�
fabricated�to�produce�
uniform�smooth�lines�and�tight�edge�joints.�
�
Provisions�for�Other�Trades:��Provide�openings�in�concrete�framework�to�accommodate�work�
of�other�trades.��Determine�size�and�location�of�openings,�recesses,�and�chases�from�trades�
providing�such�items.��Accurately�place�and�securely�support�items�built�into�forms.�
�
Cleaning�and�Tightening:��Thoroughly�clean�forms�and�adjacent�surfaces�to�receive�concrete.��
Remove�chips,�wood,�sawdust,�dirt,�or�other�debris�just�before�concrete�is�placed.��Retighten�
forms�and�bracing�before�concrete�placement�to�prevent�mortar�leaks�and�maintain�proper�
alignment.�

�
3.03� VAPOR�RETARDER/BARRIER�INSTALLATION�
�

A.� � General:��Following�leveling�and�tamping�of�granular�base�for�slabs�on�grade,�place�� �
� vapor�retarder/barrier�sheeting�with�longest�dimension�parallel�with�direction�of�pour.�

�
� � Lap�joints��6�inches.�
�
3.04� PLACING�REINFORCEMENT�
�

A.� � General:��Comply�with�Concrete�Reinforcing�Steel�Institute's�recommended�practice�for���
� "Placing�Reinforcing�Bars,"�for�details�and�methods�of�reinforcement�placement�and�� �

� � �supports�and�as�herein�specified.�
�

Avoiding�cutting�or�puncturing�vapor�retarder�during�reinforcement�placement�and�concreting�
operations.�

�
Clean�reinforcement�of�loose�rust�and�mill�scale,�earth,�ice,�and�other�materials�that�reduce�or�
destroy�bond�with�
concrete.�
�
Accurately�position,�support,�and�secure�reinforcement�against�displacement.��Locate�and�
support�reinforcing�by�metal�chairs,�runners,�bolsters,�spacers,�and�hangers,�as�approved�by�
Engineer.�
�
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Place�reinforcement�to�obtain�at�least�minimum�coverage’s�for�concrete�protection.��Arrange,�
space,�and�securely�tie�bars�and�bar�supports�to�hold�reinforcement�in�position�during�
concrete�placement�operations.��Set�wire�ties�so�ends�are�directed�into�concrete,�not�toward�
exposed�concrete�surfaces.�
�
Install�welded�wire�fabric�in�as�long�lengths�as�practicable.��Lap�adjoining�pieces�at�least�one�
full�mesh�and�lace�splices�with�wire.��Offset�laps�of�adjoining�widths�to�prevent�continuous�laps�
in�either�direction.�
�

3.05� JOINTS�
�

A.� � Construction�Joints:��Locate�install�construction�joints�as�indicated�or,�if�not�indicated,�I�� �
� locate�so�as�not�to�impair�strength�and�appearance�of�the�structure,�as�acceptable�to�� �

� � Engineer.�
�

Provide�keyways�at�least�I-�1/2�inches�deep�in�construction�joints�in�walls�and�slabs�and�
between�walls�and�footings.�
Accepted�bulkheads�designed�for�this�purpose�may�be�used�for�slabs.�
�
Place�construction�joints�perpendicular�to�main�reinforcement.��Continue�reinforcement�
across�construction�joints�
except�as�otherwise�indicated.��Do�not�continue�reinforcement�through�sides�of�strip�
placements.�
�
Use�bonding�agent�on�existing�concrete�surfaces�that�will�be�joined�with�fresh�concrete.�

�
B.� Waterstops:��Provide�waterstops�in�construction�joints�as�indicated.��Install�waterstops�to�
� �
� Form-n��continuous�diaphragm�in�each�joint.��Make�provisions�to�support�and�� �
� protect�exposed�waterstops�during�progress�of�work.��Field-fabricate�joints�in�� �
� waterstops�in�accordance�with�manufacturer's�printed�instructions.�

�
C.� � Isolation�Joints�in�Slabs-on-Ground:��Construct�isolation�joints�in�slabs-on-ground�at�� �
� points�of�contact�between�slabs�on-ground�and�vertical�surfaces,�such�as�column�

� pedestals,�foundation�walls,�grade�beams,�and�elsewhere�as���indicated.��
�
� � Joint�filler�and�sealant�materials�are�specified�in�Division�7�Sections�of�these�� � �
� � specifications.�

�
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D.� � Contraction�(Control)�Joints�in�Slabs-on-Ground:��Construct�contraction�joints�in�slabs-� �
� on-ground�to�form�panels�of�patterns�as�shown.��Use�saw�cuts�1/8�inch�wide�by�1/4�slab���
� depth�or�inserts�1/4�inch�wide�by�1/4�of�slab�depth,�unless�otherwise�indicated.�

�
Form�contraction�joints�by�inserting�premolded�plastic,�hardboard,�or�fiberboard�strip�into�
fresh�concrete�until�top�surface�of�strip�is�flush�with�slab�surface.��Tool�slab�edges�round�on�
each�side�of�insert.��After�concrete�has�cured,�remove�inserts�and�clean�groove�of�loose�debris.�
�
Contraction�joints�in�unexposed�floor�slabs�may�be�formed�by�saw�cuts�as�soon�as�possible�
after�slab�finishing�as�
may�be�safely�done�without�dislodging�aggregate.�
�
If�joint�pattern�not�shown,�provide�joints�not�exceeding�15�feet�in�either�direction�and�located�
to�conform�to�bay�
spacing�wherever�possible�(at�column�centerlines,�half�bays,�third�bays).�
�
Joint�sealant�material�is�specified�in�Division�32�Sections�of�these�Specifications.�

�
3.06� INSTALLATION�OF�EMBEDDED�ITEMS�
�

D.� � General:��Set�and�build�into�work�anchorage�devices�and�other�embedded�items�required�
� �

� � or�other�work�that�is�attached�to�or�supported�by�cast-in-place�concrete.��Use�setting�� �
� � drawings,�diagrams,�instructions,�and�directions�provided�by�suppliers�of�items�to�be�� �
� � attached�thereto.�

�
�
�

E.� � Forms�for�Slabs:��Set�edge�forms,�bulkheads,�and�intermediate�screed�strips�for�slabs�to���
� obtain�required�elevations�and�contours�in�finished�surfaces.��Provide�and�secure�units�to�
� �
� support�screed�strips�using�strike-off�templates�or�compacting-type�screeds.�

� �
3.07� PREPARATION�OF�FORM�SURFACES�
�

A.� � General:��Coat�contact�surfaces�of�forms�with�an�approved,�nonresidual,�low-VOC,�form-��
� coating��compound�before�reinforcement�is�placed.�

�
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Do�not�allow�excess�form-n-coating�material�to�accumulate�in�forms�or�to�come�into�contact�
with�in-place�concrete�surfaces�against�which�fresh�concrete�will�be�placed.��Apply�in�
compliance�with�manufacturer's�instructions.�

�
3.08� CONCRETE�PLACEMENT�
�

A.� � Inspection:��Before�placing�concrete,�inspect�and�complete�formwork�installation,�� �
� reinforcing�steel,�and�items�to�be�embedded�or�cast�in.��Notify�other�crafts�to�permit�� �
� installation�of�their�work;�cooperate�with�other�trades�in�setting�such�work.�

�
B.� � General:��Comply�with�ACI�304,�"Recommended�Practice�for�Measuring,�Mixing,���
� Transporting,�and�Placing�Concrete,"�and�as�herein�specified.�
�

Deposit�concrete�continuously�or�in�layers�of�such�thickness�that�no�concrete�will�be�placed�on�
concrete� that� has� hardened� sufficiently� to� cause� the� formation� of� seams� or� planes� of�
weakness.� � If�a� section� cannot� be�placed� continuously,�provide�construction� joints�as�herein�
specified.��Deposit�concrete�to�avoid�segregation�at�its�final�location.�

�
C.� Placing�Concrete�in�Forms:�Deposit�concrete�in�forms�in�horizontal�layers�of�deeper�than�
� 24�� �
� inches�and�in�a�manner�to�avoid�inclined�construction�joints.��Where�placement�consists�
� �
� of�several�layers,�place�each�layer�while�preceding�layer�is�still�plastic�to�avoid�cold�� �
� joints.�
�

Consolidate�placed�concrete�by�mechanical�vibrating�equipment�supplemented�by�hand-
spading,�rodding,�
or�tamping.��Use�equipment�and�procedures�for�consolidation�of�concrete�in�accordance�with�
ACI�309.�
�
Do� not� use� vibrators� to� transport� concrete� inside� forms.� Insert� and� withdraw� vibrators�
vertically� at� uniformly� spaced� locations� not� farther� than� visible� effectiveness� of� machine.��
Place�vibrators�to�rapidly�penetrate�placed�layer�and�at�least�6�inches�into�preceding�layer.��Do�
not� insert� vibrators� into� lower� layers�of� concrete� that� have�begun� to� set.� �At�each� insertion�
limit� duration� of� vibration� to� time� necessary� to� consolidate� concrete� and� complete�
embedment�of�reinforcement�and�other�embedded�items�without�causing�segregation�of�mix.�

�
D.� � Placing,�Concrete�Slabs:��Deposit�and�consolidate�concrete�slabs�in�a�continuous�operation,��������

within�limits�of�construction�joints,�until�the�placing�of�a�panel�or�section�is�completed.�
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�
Consolidate�concrete�during�placing�operations�so�that�concrete�is�thoroughly�worked�around�
reinforcement�and�other�embedded�items�and�into�comers,�
�
Bring�slab�surfaces�to�correct�level�with�straightedge�and�strike�off.��Use�bull�floats�or�darbies�
to�smooth�
surface,�free�of�humps�or�hollows.��Do�not�disturb�slab�surfaces�prior�to�beginning�finishing�
operations.�

�
Maintain�reinforcing�in�proper�position�during�concrete�placement.�

�
E.� � Cold-Weather�Placing:��Comply�with�provisions�of�ACI�306�and�as�follows.��Protect�� �
� concrete�work�from�physical�damage�or�reduced�strength�that�could�be�caused�by�frost,��

freezing�actions,�or�low�temperatures.�When�air�temperature�has�fallen�to�or�is�expected�to�
fall�below�40�deg�F�(4�deg�C),�uniformly�heat�water�and�aggregates�before�mixing�to�obtain�a�
concrete�mixture�temperature�of�not�less�than�50�deg�F�(10�deg�C)�and�not�more�than�80�deg�F�
(27�deg�C)�at�point�of�placement.�

�
Do�not�use�frozen�materials�or�materials�containing�ice�or�snow.��Do�not�place�concrete�on���
frozen�subgrade�containing�frozen�materials.�
�
Do�not�use�calcium�chloride,�salt,�and�other�materials�containing�antifreeze�agents�or�chemical�
accelerators�unless�otherwise�accepted�in�mix�designs.�

�
F.� � Hot-Weather�Placing:��When�hot�weather�conditions�exist�that�would�seriously�impair�� �
� quality�and�strength�of�concrete,�place�concrete�in�compliance�with�ACI�305�and�as�� �
� herein�specified.�

�
Cool�ingredients�before�mixing�to�maintain�concrete�temperature�at�time�of�placement�below�
90�deg�F�(32�deg�C).��Mixing�water�may�be�chilled,�or�chopped�ice�may�be�used�to�control�
temperature�provided�water�equivalent�of�ice�is�calculated�to�total�amount�of�mixing�water.�
�
Cover�reinforcing�steel�with�water-soaked�burlap�if�it�becomes�too�hot,�so�that�steel�
temperature�will�not�exceed�the�ambient�air�temperature�immediately�before�embedment�in�
concrete.�
�
Use�water-reducing�retarding�admixture�when�required�by�high�temperatures,�low�humidity,�
or�other�adverse�placing�conditions,�when�acceptable�to�Engineer.�

�



SOUTH�SIDE�PARK
SAN�BENITO,�TX�

2016.18����������������������������������������������������������������������������������������������������������������������������������������CAST�IN�PLACE�CONCRETE��
(CIVIL)�

M�GARCIA�ENGINEERING,�LLC� � 323300-�12/16

3.09� FINISH�OR�FORMED�SURFACES�
�

A.� � Rough�From�Finish:��For�formed�concrete�surfaces�not�exposed�to�view�in�the�finish�� �
� work�or�concealed�by�other�construction.��This�is�the�concrete�surface�having�texture�� �
� imparted�by�form-facing�material�used,�with�tie�holes�and�defective�areas�repaired�and�� �
� patched�and�fins�and�other�projections�exceeding�1/4�inch�in�height�rubbed�down�or�

� � chipped�off.�
�

B.� � Smooth�Form�Finish:�For�formed�concrete�surfaces�exposed�to�view�or�toe�be�covered�� �
� with�a�coating�material�applied�directly�to�concrete,�or�a�covering�material�applied�� �
� directly�to�concrete,�such�as�waterproofing,�dampproofing,�veneer�plaster,�painting,�or�� �
� other�similar�system.��This�is�an�as-cast�concrete�surface�obtained�with�selected�form-�
� facing�material,�arranged�in�an�orderly�and�symmetrical�manner�with�a�� minimum�of�� �
� seams.��Repair�and�patch�defective�areas�with�fins�and�other�projections�completely�� �
� removed�and�smoothed.�

�
3.10� MONOLITHIC�SLAB�FINISHES�
�

A.� � Scratch�Finish:��Apply�scratch�finish�to�monolithic�slab�surfaces�to�receive�concrete�floor�
� topping�or�mortar�setting�beds�for�tile,�portland�cement�terrazzo,�and�other�bonded�� �

� applied��cementitious�finish�flooring�material,�and�as�otherwise�indicated.�
�

After�placing�slabs,�plane�surface�to�tolerances�for�floor�flatness�(Ff))�of�15�and�floor�levelness�
(F�I)�to�13.��Slope�surfaces�uniformly�to�drains�where�required.��After�leveling,�roughen�surface�
before�final�set�with�stiff�brushes,�brooms,�or�rakes.�

�
B.� Float�Finish:��Apply�float�finish�to�monolithic�slab�surfaces�to�receive�trowel�finish�and�� �
� other�inishes�as�hereinafter�specified;�slab�surfaces�to�be�covered�with�membrane�or�� �
� elastic�waterproofing,�membrane�or�elastic�roofing,�or�sanbed�terrazzo;�and�as�other�wise�
� indicated.�

�
After�screeding,�consolidating,�and�leveling�concrete�slabs,�do�not�work�surface�until�ready�for�
floating.��Begin�floating,�using�float�blades�or�float�shoes�only,�when�surface�water�has�
disappeared,�when�concrete�has�stiffened�sufficiently�to�permit�operation�of�power-driven�
floats,�or�both.��Consolidate�surface�with�power-driven�floats�or�by�hand-floating�if�area�is�
small�or�inaccessible�to�power�units.��Check�and�level�surface�plane�to�tolerances�of�(Ff)�18�-�F]�
15.��Cut�down�high�spots�and�fill�low�spots.��Uniformly�slope�surfaces�to�drains.��Immediately�
after�leveling,�refloat�surface�to�a�uniform,�smooth,�granular�texture.��

� �
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� C.� Trowel�Finish:��Apply�trowel�finish�to�monolithic�slab�surfaces�to�be�exposed�to�view��
� and�slab�surface�to�be�covered�with�resilient�flooring,�carpet,�ceramic�or�quarry�tile,�� �
� paint,�or�other�thin�film�finish�coating�system.�

�
After� floating,� begin� first� trowel� finish� operation� using� a� power-driven� trowel.� � Begin� final�
troweling� when� surface� produces� a� ringing� sound� as� trowel� is� moved� over� surface.��
Consolidate�concrete�surface�by�final�hand-troweling�operation,�free�of�trowel�marks,�uniform�
in� texture� and� appearance,� and� with� surface� leveled� to� tolerances� of� Ff� 20� -� Ff� 17.� � Grind�
smooth�surface�defects�that�would�telegraph�through�applied�floor�covering�system.�

�
D.� � Trowel�and�Fine�Broom�Finish:��Where�ceramic�or�quarry�tile�is�to�be�installed�with�this-� �

set�mortar,�apply�trowel�finish�as�specified,�then�immediately�follow�with�slightly�scarifying�
surface�by�fine�brooming.�

�
E.� Nonslip�Broom�Finish:��Apply�nonslip�broom�finish�to�exterior�concrete�platforms,�steps,��

� and�ramps,�and�elsewhere�as�indicated.�
�

Immediately�after�float�finishing,�slightly�roughen�concrete�surface�by�brooming�with�fiver-
bristle�broom�perpendicular�to�main�traffic�route.��Coordinate�required�final�finish�with�
Engineer�before�application.�

�
3.11� CONCRETE�CURING�AND�PROTECTION�
�

A.� � General:��Protect�freshly�placed�concrete�from�premature�drying�and�excessive�cold�or�� �
� hot�temperatures.��In�hot,�dry,�and�windy�weather,�protect�concrete�from�rapid�moisture�
� �
� loss�before�and�during�finishing�operations�with�an�evaporation-control�material.��Apply���
� in�accordance�with�manufacturer's�instructions�after�screeding�and�bull�floating,�but�� �
� before�power�floating�and�troweling.�
�

Start�initial�curing�as�soon�as�free�water�has�disappeared�from�concrete�surface�after�placing�
and�finishing.��Weather�permitting,�keep�continuously�moist�for�not�less�than�7�days.�

�
B.� � Curing�Methods:�Perform�curing�of�concrete�by�curing�and�sealing�compound,�by�moist�� �
� curing,�by�moisture-retaining�cover�curing,�and�by�combinations�thereof,�as�herein�� �
� specified.�

� Provide�moisture�curing�by�one�of�the�following�methods.�
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Keep�concrete�surface�continuously�wet�by�covering�with�water.�

Use�continuous�water-fog�spray.�
Cover�concrete�surface�with�specified�absorptive�cover,�thoroughly�saturate�cover�with�water,�
and�keep�continuously�wet.��Place�absorptive�cover�to�provide�coverage�of�concrete�surfaces�
and�edges,�with�4-inch�lap�over�adjacent�absorptive�covers.�

�
� Provide�moisture-cover�curing�as�follows:�
�

Cover�concrete�surfaces�with�moisture-retarding�cover�for�curing�concrete,�placed�in�widest�
practicable�width�with�sides�and�ends�lapped�at�least�3�inches�and�sealed�by�water�proof�tape�
or�adhesive.��Immediately�repair�any�holes�or�tears�during�curing�period�using�cover�material�
and�water�proof�tape.�

�
Provide�curing�and�sealing�compound�to�exposed�interior�slabs�and�to�exterior�slabs,�walks,�
and�curbs�as�follows:�

�
Apply� specified� curing� and� sealing� compound� to� concrete� slabs� as� soon� as� final� finishing�
operations�are�complete�(within�2�hours�and�after�surface�water�sheen�as�disappeared).��Apply�
uniformly�in�continuous�operation�by�power�spray�or�roller�in�accordance�with�manufacturer's�
directions.� � Recoat� areas� subjected� to� heavy� rainfall� within� 3� hours� after� initial� application.��
Maintain�continuity�of�coating�and�repair�damage�during�curing�period.�

�
Use�membrane�curing�compounds�that�will�not�affect�surfaces�to�be�covered�with�finish�
materials�applied�to�concrete.�

3.12� SHORES�AND�SUPPORTS�
�

A.� � General:�Comply�with�ACI�347�for�shoring�and�reshoring�in�multistory�construction,�and���
� as�herein�specified.�

Extend�shoring�from�ground�to�roof�for�structures�4�stories�or�less,�unless�otherwise�

permitted.�
�
Remove�shores�and�reshore�in�a�planned�sequence�to�avoid�damage�to�partially�cured�
concrete.��Locate�and�provide�
adequate�reshoring�to�support�work�without�excessive�stress�or�deflection.�
�
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Keep�reshores�in�place�a�minimum�of�15�days�after�placing�upper�tier,�and�longer�if�required,�
until�concrete�has�attained�its�required�28-day�strength�and�heavy�loads�due�to�construction�
operations�have�been�removed.�

�
3.13� REMOVAL�OF�FORMS�
�

A.� � Formwork�supporting�weight�of�concrete,�such�as�beam�soffits,�joists,�slabs,�and�other�� �
� structural�elements,�may�not�be�removed�in�less�than�14�days�and�until�concrete�has�� �
� attained�at�least�75�percent�of�design�minimum�compressive�strength�at�28�days.��� �
� Determine�potential�compressive�strength�of�in-place�concrete�by�testing�field-cured�� �
� specimens�representative�of�concrete�location�or�members.�
�
� Form-facing�material�may�be�removed�4�days�after�placement�only�if�shores�and�other�� �
� vertical�supports�have�been�arranged�to�permit�removal�of�form-facing�material�without�
� �
� loosening�or�disturbing�shores�and�supports.�

�
3.14� REUSE�OF�FORMS�
�

A.� � Clean�and�repair�surfaces�of�forms�to�be�reused�in�work.��Split,�frayed,�delaminated,�or�� �
� otherwise�damaged�formfacing�material�will�not�be�acceptable�for�exposed�surfaces.��� �
� Apply�new�form-coating�compound�as�specified�for�new�formwork.�General:�Formwork�� �
� not�supporting�weight�of�concrete,�such�as�sides�of�beams,�walls,�columns,�and�similar�� �
� parts�of�the�work,�may�be�removed�after�cumulatively�curing�at�not�less�than�50�de�F�(10�
� �
� de�C)�� for�48�hours�after�placing�concrete,�provided�concrete�is�sufficiently�hard�to�not���
� be�damaged�by�form-removal�operations,�and�provided�curing�and�protection�operations�
� �
� are�maintained.�

�
When�forms�are�extended�for�successive�concrete�placement,�thoroughly�clean�surfaces,�
remove�fins�and�laitance,�and�tighten�forms�to�close�joints.��Align�and�secure�joint�to�avoid�
offsets.��Do�not�use�"patched"�forms�for�exposed�concrete�surfaces�except�as�acceptable�to�
Engineer.�

�
3.15� MISCELLANEOUS�CONCRETE�ITEMS�
�

A.� � Filling�In:�Fill�in�holes�and�openings�left�in�concrete�structures�for�passage�of�work�by�� �
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� other�trades,�unless�otherwise�shown�or�directed,�after�work�of�other�trades�is�in�place.��
� �
� Mix,�place,�and�cure�concrete�as�herein�specified,�to�blend�with�in-place�construction.��� �
� Provide�other�miscellaneous�concrete�filling�shown�or�required�to�complete�work.�

�
B.� � Curbs:�Provide�monolithic�finish�to�interior�curbs�by�stripping�forms�while�concrete�is�� �
� still�green�and�steel-troweling�surfaces�to�a�hard,�dense�finish�with�comers,�intersections,�
� �
� and�terminations�slightly�rounded.�

� �
� C.� Equipment�Bases�and�Foundations:�Provide�machine�and�equipment�bases�and�� � �

foundations,�as�shown�on�drawings.��Set�anchor�bolts�for�machines�and�equipment�to�
template�at�correct��elevations,�complying�with�certified�diagrams�or�templates�of�
manufacturer�furnishing�machines�and�equipment.�

�
� D� Reinforced�Masonry:��Provide�concrete�grout�for�reinforced�masonry�lintels�and�bond�� �
� � beams�where�indicated�on�drawings�and�as�schedules.��Maintain�accurate�location�of�� �
� � reinforcing�steel�during�concrete�placement.�
�
�

END�OF�SECTION��
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SECTION�332570�-�SANITARY�SEWERS�
�
PART�1�-�GENERAL�
�
1.01� RELATED�REQUIREMENTS�SPECIFIED�ELSEWHERE�
�
A.� Trenching,�Backfilling�and�Compacting:�Section�02221.�
�
1.02� SUBMITTAL�
�
A.� Submit�manufacturer's�certification�that�products�meet�specification�requirements.�
�
1.03� PRODUCT�DELIVERY,�STORAGE�AND�HANDLING�
�
A.� Deliver�materials�on�manufacturer's�original�skids�or�in�original�unopened�protective�

packaging.�Owner�reserves�the�right�to�reject�material�left�from�another�job.�
�
B.� Store�materials�to�prevent�physical�damage.�
�
C.� Protect�materials�during�transportation�and�installation�to�avoid�physical�damage.�
�
1.04� GENERAL�DESCRIPTION�OF�WORK�COVERED�
�
A.� Furnish�and�install�all�sewer�pipe,�fittings�and�structures,�and�accessories�required�for�sanitary�

sewer�construction�as�indicated.�
�
1.05� QUALITY�ASSURANCE�
�
A.� Comply�with�latest�published�editions�of�American�Society�of�Testing�and�Materials�(ASTM)�

Standards:�
�
� 1.� ASTM�D2321�-�Standard�Practice�for�Underground�Installation�of�Thermoplastic�Pipe�

for�Sewers�and�Other�Gravity-Flow�Applications.�
�
� 2.� ASTM�D3212�-�Standard�Specification�for�Joints�for�Drain�and�Sewer�Plastic�Pipes�Using�

Flexible�Elastomeric�Seals.�
�
� 3.� ASTM�F477�-�Standard�Specification�for�Elastomeric�Seals�(Gaskets)�for�Joining�Plastic�

Pipe.�
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�
� 4.� ASTM�D3034�-�Standard�Specification�for�Type�PSM�Poly�(Vinyl�Chloride)�(PVC)�Sewer�

Pipe�and�Fittings.�
�
� 5.� ASTM�F794�-�Poly�(Vinyl�Chloride)�(PVC)�Ribbed�Gravity�Sewer�Pipe�and�Fittings�Based�

on�Controlled�Inside�Diameter.�
�
� 6.� ASTM�F679�-�Standard�Specification�for�Poly�(Vinyl�Chloride)�(PVC)�Large�Diameter�

Plastic�Gravity�Sewer�Pipe�and�Fittings�(SDR35).�
�
� 7.� ASTM�F949�-�Standard�Specification�for�Poly�(Vinyl�Chloride)�(PVC)�Ribbed�Gravity�

Sewer�Pipe�and�Fittings�Based�on�Controlled�Inside�Diameter.�
�
� 8.� ANSI�A21.11�-�Rubber�Gasket�Joints�for�Cast�Iron�and�Ductile-�Iron�Pressure�Pipe�and�

Fittings.�
�
� 9.� ASTM�D3753�-�Standard�Specification�for�Glass�Fiber�Reinforced�Polyester�Manholes.�
�
� 10.� ASTM�C-923�-�Standard�Specification�for�Resilient�Manhole�Connectors.�
�
� 11.� ASTM�C-478�-�Specification�for�Pre-cast�Reinforced�Concrete�Manhole�Sections.�
�
� 12.� ASTM�C-443�-�Specification�for�Joints�for�Circular�Concrete�Sewer�and�Culvert�pipe�

using�Rubber�Gaskets.�
�
� 13.� ASTM�C-1244�-�Specification�for�Standard�Test�Method�for�Concrete�Sewer�Manholes�

by�the�Negative�Air�Pressure�(Vacuum)�Test.�
�
� 14.� AWWA�C-151�-�Specification�for�Ductile�Iron�Pipe�and�Fittings.�
�
� 15.� ASTM�D-1248�-�Standard�specification�for�Polyethylene�Plastics�Molding�and�Extrusion�

Materials.�
�
� 16.� AWWA�C-105�-�Polyethylene�Encasement�for�Gray�and�Ductile�Cast�-Iron�Piping�for�

Water�and�Other�Liquids.�
�
� 17.� AWWA�C-110�-�Gray�Iron�And�Ductile�Iron�Fittings�3-inch�through�48-inch,�for�Water�

and�Other�Liquids.�
�
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� 18.� ASTM�D-3350�-�Specification�for�Polyethylene�Plastic�Pipe�and�Fittings�Materials.�
�
� 19.� ASTM�F-714�-�Specification�for�Polyethylene�(PE)�Plastic�Pipe�(SDR-PR)�Based�on�

Outside�Diameter�(3-inch�IPS�and�larger).�
�
� 20.� ASTM�D-3261�-�Specification�for�Butt�Heat�Fusion�Polyethyle�(PE)�Plastic�Fittings�for�

Polyethylene�(PE)�Pipe�and�Tubing.�
�
� 21.� ASTM�D-1784�-�Rigid�Poly�(Vinyl�Chloride)�(PVC)�Compounds,�and�Chlorinated�Poly�

(Vinyl�Chloride)�(CPVC)�Compound.�
�
� 22.� AWWA�C900�-�Polyvinyl�Chloride�(PVC)�Pressure�Pipe�4-inch�through�12-inch�for�water�

distribution.�
�
� 23.� AWWA�C905�-�Polyvinyl�Chloride�(PVC)�Water�Transmission�Pipe,�Nominal�Diameter�

14-inch�through�36-inch.�
1.06���MEASUREMENT�AND�PAYMENT�
�
A.� Sanitary�sewer�pipe�shall�be�measured�from�center�of�manhole�to�center�of�manhole�or�end�
of�main.�The�sewer�pipe�shall�be�measured�along�the�center�of�the�pipe�without�considering�fittings�
or�other�pipe�connections.�Sanitary�sewer�pipe�will�be�paid�at�the�contract�bid�price�per�linear�feet�
complete�in�place�at�various�depths�for�the�type,�size�and�depth�constructed.�
�
B.� Compensation�will�be�for�furnishing�all�materials,�labor,�equipment,�tools�and�incidentals�
required�by�the�construction�of�the�sanitary�sewer�pipe,�all�in�accordance�with�the�plans�and�these�
specifications.�
�
C.� If�sanitary�sewer�pipe�fails�or�does�not�pass�appropriate�mandrel�test,�Contractor�shall�
remove�and�replace�that�part�of�the�sewer�pipe�at�no�cost�to�the�Owner.�
�
D.� Sanitary�sewer�manhole�will�be�measured�from�the�top�of�the�ground�to�the�sanitary�sewer�
invert.�Manholes�shall�be�paid�at�the�contract�bid�price�per�each�at�the�various�depths.�
�
E.� Compensation�will�be�for�furnishing�all�materials,�labor,�equipment,�tools�and�incidentals�
required�including�any�specified�protective�coating�ring�and�cover,�manhole�insert,�and/or�A�grade�
rings�if�not�included�as�a�separate�pay�item.�All�in�accordance�with�the�plans�and�specifications�
herein.
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�
PART�2�-�PRODUCTS�
�
2.01� GENERAL�REQUIREMENTS�
�
A.� Pipe�furnished�may�be�any�one�of�materials�specified�herein�for�sanitary�sewer�construction�

unless�shown�otherwise�on�plans�or�bid�forms.�
�
B.� All�pipe�shall�be�marked�in�accordance�with�applicable�standard�specification�under�which�

pipe�is�manufactured�unless�otherwise�specified.�
�
2.02� POLYETHYLENE�PIPE�AND�FITTINGS�(PE)�
�
A.� Comply�with�ASTM�D3350�and�ASTM�F-714�for�polyethylene�(PE)�solid�wall�pipe�and�fittings�

for�use�in�pressure�sanitary�sewers.�Wall�thickness�shall�be�as�shown�on�the�plans.�
�
B.� Fittings�shall�comply�with�the�performance�requirements�of�ASTM�D2683�or�ASTM�D3261�for�

molded�or�fabricated�fittings�of�the�size�and�pressure�class�as�required.�
�
C.� Provide�pipe�and�fittings�with�minimum�performance�requirements�of�ASTM�D�1248,�Type�III�

Class�C,�Category�5,�Grade�P34�and�ASTM�D3350�as�indicated�in�this�specification�and�as�
shown�in�the�plans�and�details.�

�
2.03� POLYVINYL�CHLORIDE�PLASTIC�PIPE�(PVC)�
�
A.� Comply�with�ASTM�D3033,�D3034,�ASTM�F679,�CT-1�walls,�or�ASTM�F-794�for�pipe�using�

material�conforming�to�ASTM�D1784�for�pipe�and�fittings.�
�
� 1.� Sewers�6-inches�to�10-inches�shall�conform�to�ASTM�D3034.�
�
� 2.� Sewers�12-inches�to�30-inches�shall�conform�to�ASTM�D3034,�ASTM�F-679�(T-1�wall),�

or�ASTM�F-794�for�pipe�using�material�conforming�to�ASTM�D1784�for�pipe�and�fitting.�
�
� 3.� Sewers�36-inches�and�larger�shall�conform�to�ASTM�F-949,�ASTM�D3034,�ASTM�F-679�

or�ASTM�F-794�for�pipe�using�material�conforming�to�ASTM�D1784�for�pipe�and�fitting.�
� �
B.� Use�single�elastomeric�gasket�push-on�joints�complying�with�ASTM�D3212.�
�
C.� Provide�pipe�and�fittings�with�minimum�performance�capabilities�of�SDR-35�dimension�ratio�



SOUTH�SIDE�PARK
SAN�BENITO,�TX�
� �

2016.18����������������������������������������������������������������������������������������������������������������������������������������SANITARY�SEWERS�
M�GARCIA�ENGINEERING,�LLC� � 332570-�5/19

for�gravity�sewers�of�less�than�10-feet�in�depth�or�cover.��Where�directed�by�the�Engineer�and�
as�indicated�on�the�plans,�sewers�greater�than�10-feet�in�depth�shall�meet�SDR26�or�AWWA�
C900�or�C905�requirements.�

�
F.� Lubricant�to�be�in�accordance�with�the�requirements�of�ASTM�D3212.��Lubricant�to�be�

suitable�for�lubricating�the�parts�of�the�joints�in�the�assembly.��The�lubricant�to�not�have�any�
deteriorating�effects�on�the�gasket�and�pipe�materials.�

�
G.� Schedule�40�shall�be�used�for�service�laterals.�
�
H.� Mark�all�pipe�and�fittings.�
�
2.04� DUCTILE�IRON�PIPE�AND�FITTINGS�
�
A.� Comply�with�the�latest�published�edition�of�American�Water�Works�Association�(AWWA)�

Standards:�
�
� 1.� AWWA�C110�&�C110a�-�Gray�Iron�and�Ductile-Iron�Fittings,�2-inch�through�48-inch�for�

water�and�other�liquids.�
�
� 2.� AWWA�C111�-�Rubber�Gasket�Joints�for�Cast�Iron�Pressure�Pipe�and�Fittings.�
�
� 3.� AWWA�C150�-�Thickness�Design�of�Ductile-Iron�Pipe.�
�
� 4.� AWWA�C151�-�Ductile-Iron�Pipe,�centrifugally�cast�in�metal�mold�or�sand�lined�molds,�

for�water�or�other�liquids.�
�
�� 5.� AWWA�C153�-�Ductile-Iron�Compact�fittings,�3-inch�through�12-inch�for�water�and�

other�liquids.�
�
� 6.� ASSA�C900�-�Polyvinyl�Chloride�(PVC)�Pressure�Pipe�4-inches�through�12-inches�for�

water.�
�
� 7.� Polyethylene�encasement�for�the�protection�of�ductile�and�cast�iron�pipes,�fittings�

valves,�and�appurtenances�shall�be�furnished�and�installed�in�accordance�with�the�
requirements�of�AWWA�C-105.�

�
� 8.� Lining�and�Coating-�Ductile�and�cast�iron�pipes,�fittings�valves,�and�appurtenances�for�

sanitary�sewer�service�shall�be�furnished�with�corrosion�resistant�interior�lining�
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furnished�by�the�manufacturer:�
�
� � 1.� Polyethylene�"polybond"�
�
� � 2.� Polyurethane�"Corropipe�II�TX�5"�
�
� � 3.� Ceramic-Epoxy�"Protecto�401"�
�
� � 4.� Engineer�Approved�Equal�
�
� 9.� Exterior�Coating�-�Ductile�and�cast�iron�pipes,�fittings�valves,�and�appurtenances�for�

sanitary�sewer�service�shall�be�furnished�with�outside�surfaces�coated�with�a�
bituminous�coating�1�mil�thick�in�accordance�with�ANSI�A21.6�or�ANSI�A21.51.�

�
2.05� MANHOLES,�STRUCTURES�AND�PIPE�ACCESSORIES�
�
A.� Fittings��
�
� 1.� Fittings�allowed�only�on�service�laterals.�
�
� 2.� Fittings�shall�equal�or�exceed�quality�of�pipe.��Fittings�shall�be�full-bodied�gasket�

fittings�or�inserted�gasketed�compression�fittings�on�line�size�greater�than�15-inches�as�
shown�in�the�plans�and�details.�

�
B.� Pre-cast�Reinforced�Concrete�Manholes�&�Sections�
�
� 1.� Pre-cast�reinforced�concrete�manhole�base�sections,�riser�sections,�tops,�cones�and�

special�sections�shall�conform�to�the�requirements�of�ASTM�C�478-93.��The�pre-cast�
sections�shall�have�rubber�gasket�compression�joints�conforming�to�the�material�and�
performance�requirements�of�ASTM�C�443.�

�
� 2.� Pre-cast�Concrete�Manhole�Base:�A�steel�reinforced�concrete�base�shall�be�used�with�

pre-cast�concrete�manhole�sections.��This�base�shall�be�furnished�with�confined�O-ring�
joints�in�conformance�with�ASTM�C�443.�The�reinforced�concrete�pre-cast�manhole�
base�as�shown�on�the�plans�shall�be�manufactured�in�accordance�with�ASTM�C�478.��

�
� 3.� Watertight,�size-on-size�resilient�connectors�allowing�for�differential�settlement�shall�

be�used�to�connect�pipe�to�manholes.�Pipe�to�manhole�connectors�shall�conform�to�
ASTM�C-923.�
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�
� 4.� Minimum�wall�thickness�will�be�5-inches.�
�
� 5.� Concrete�and�reinforcing�steel�in�foundation�shall�comply�with�Section�03300.�
�
C.� Cast-in-Place�Manholes�
�
� 1.� Concrete�and�reinforcing�steel�shall�comply�with�Section�03300.�
�
� 2.� Minimum�wall�thickness�will�be�5-inches.�
�
� 3.� Provide�cast-in-place�rubber�gasket�for�connection�of�required�sewer�line�or�

watertight,�size-on-size�resilient�connectors�allowing�for�differential�settlement�shall�
be�used�to�connect�pipe�to�manholes.�Pipe�to�manhole�connectors�shall�conform�to�
ASTM�C-923.�

�
D.� Fiberglass�Manholes������
�
� 1.� Fiberglass�manholes�shall�be�in�accordance�with�ASTM�D3753�"Glass�Fiber�Reinforced�

Polyester�Manholes,�latest�revision.�The�minimum�wall�thickness�for�all�manholes�at�all�
depths�shall�be�.40-inches.�The�inside�diameter�of�the�manhole�barrel�shall�be�either�
48-inches�or�1.5�times�the�nominal�pipe�diameter�of�the�largest�pipe,�which�ever�is�
larger,�or�as�indicated�on�the�plan�sheets.��A�concentric�reducer�over�the�barrel�of�the�
have�an�inside�diameter�of�23-inches.�

�
� 2.� Pipe�Connectors�-�Watertight,�size-on-size�resilient�connectors�allowing�for�differential�

settlement�shall�be�used�to�connect�pipe�to�manholes.�Pipe�to�manhole�connectors�
shall�conform�to�ASTM�C-923�or�shall�be�InsertaTee�as�shown�in�the�plans�and�
specification�details.�Joints�for�sewer�pipe�for�line�and�drop�connections�in�sizes�4-
inches�-�15-inches�shall�be�made�by�means�of�gasketed�inserted�watertight�
compression�connection�or�approved�equal�as�shown�in�the�plans�and�details.�Install�in�
accordance�with�the�manufacturer's�written�instructions.�Connections�for�pipe�larger�
than�15-inches�shall�be�made�using�a�pre-approved�connection.�Install�in�accordance�
with�the�manufacturer's�written�instructions.�

�
E.� Manhole�Accessories�
�
� 1.� Manhole�lid�and�cover:�
�
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� � a.� Gray�cast�iron,�with�minimum�clear�opening�24-�inches.�
�
� � b.� Use�Western�Iron�Works�A770R�or�approved�equal�with�vent�holes.�
�
� � c.� Provide�anchor�bolt�holes�for�exposed�manhole�tops.�
�

2. Manhole�Rings:�
�

a. Provide�minimum�of�three�throat�rings�between�cone�and�manhole��
�

b. lid�and�cover.�
�
� 3.� Coating�-�Coating�and�lining�of�the�interior�vertical�surfaces,�if�required,�shall�be�as�

noted�in�the�plans�and�details.��Materials�shall�be�installed�and�applied�in�accordance�
with�the�written�instructions�and�specifications�of�the�manufacturer�at�the�thickness�
and�quality�as�noted�in�the�plans�and�details�as�approved�by�Engineer.�

�
� 4.� Manhole�Inserts�-Provide�manhole�insert�to�fit�the�manhole�frame�rim�upon�which�the�

manhole�cover�rests.�
�
� � a.� Insert�body�shall�be�made�of�high�density�polyethylene�copolymer�material�

that�meets�ASTM�D�1248,�Class�A,�Category�5,�Type�III.�Minimum�thickness�1/8-
inch.�

�
� � b.� Gasket�shall�be�of�closed�cell�neoprene�and�have�pressure�sensitive�adhesive�

on�one�side�and�be�placed�under�the�weight-bearing�surface�of�the�insert�by�
the�manufacturer.�

�
� � c.� Lift�strap�of�1-inch�woven�polyethylene�(seared�on�all�cut�ends�to�prevent�

unraveling.�Strap�shall�be�attached�to�the�rising�edge�of�the�bowl�off�the�insert�
by�means�of�stainless�steel�rivet�and�washer.�

�
� � d.� Vent�shall�have�1/8-inch�hole�located�on�the�side�wall�of�the�insert�3/4-inch�

below�the�lip.�
�
� � e.� Load�capacity�insert�shall�have�certified�test�data�verifying�minimum�collapse�

load�of�1500�lbs.�minimum�applied�to�a�5.50-inch�square�area�in�the�center�of�
the�insert.�

�
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PART�3�-�EXECUTION�
�
3.01�GENERAL:�
�
A.� Provide�all�labor,�equipment�and�materials�and�install�all�pipe,�fittings,�specials�and�

appurtenances�as�indicated�or�specified.�
�
3.02�PIPE�INSTALLATION�
�
A.� Handling�
�
� 1.� Handle�in�a�manner�to�insure�installation�in�sound�and�undamaged�condition.�
�
� � a.� Do�not�drop�or�bump.�
�
� � b.� Use�slings,�lifting�lugs,�hooks�and�usher�devices�designed�to�protect�pipe,�joint�

elements,�and�coatings.�
�
� 2.� Ship,�move�and�store�with�provisions�to�prevent�movement�or�shock�contact�with�

adjacent�units.�
�
� 3.� Handle�with�equipment�capable�of�work�with�adequate�factor�of�safety�against�

overturning�or�other�unsafe�procedures.�
�
B.� Installation�
�
� 1.� Installation,�jointing�and�testing�of�pipe,�fittings,�and�accessories�shall�be�in�

accordance�with�the�provisions�of�the�applicable�reference�standard�and�in�
accordance�with�the�requirements�of�this�specification�and�related�specifications�
referenced�or�contained�in�the�contract�documents�for�pressure�or�gravity�sewers.�

�
� 2.� Lay�pipe�to�slope�gradient�noted�on�the�drawings.�
�
� 3.� Utilize�equipment,�methods,�and�materials�insuring�installation�to�lines�and�grades�as�

indicated.�
�
� � a.� Do�not�lay�on�blocks�unless�pipe�is�to�receive�total�con-crete�encasement.�
�
� � b.� Use�laser�or�minimum�of�3�batter�boards�for�control�of�line�and�grade.�
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�
� � c.� Obtain�approval�from�Engineer�for�method�proposed�for�transfer�of�line�and�

grade�from�control�to�the�work.�
�
� 4.� Install�pipe�of�size,�material,�strength�class,�and�joint�type�with�embedment�shown�for�

plan�location.�
�
� 5.� Insofar�as�possible,�commence�laying�of�pipe�at�downstream�end�of�line,�and,�install�

pipe�with�bell�ends�in�direction�of�pipe�laying.�Sewer�pipe�shall�have�spigot�ends�in�
direction�of�flow.�Obtain�approval�for�deviations�therefrom.�

�
� 6.� Clean�interior�of�all�pipe,�fittings�and�joints�prior�to�installation.�Exclude�entrance�of�

foreign�matter�during�discontinuance�of�installation.�
�
� � a.� Close�open�ends�of�pipe�with�snug�fitting�closures.�
�
� � b.� Do�not�let�water�fill�trench.�Include�provisions�to�prevent�flotation�should�

water�control�measures�prove�inadequate.�
�
� � c.� Remove�water,�sand,�mud�and�other�undesirable�materials�from�trench�before�

removal�of�end�cap.�
�
� 7.� Inspect�pipe�prior�to�installation�to�determine�if�any�pipe�defects�are�present.�
�
� 8.� Brace�or�anchor�as�required�to�prevent�displacement�after�establishing�final�position.�
�
� 9.� Perform�only�when�weather�and�trench�conditions�are�suitable.�
�
� 10.� Observe�extra�precaution�when�hazardous�atmospheres�might�be�encountered.�
�
� 11.� Sanitary�sewer�relation�to�water�mains:�
�
� � a.� Maintain�9-feet�horizontal�separation�whenever�possible.�
�
� � b.� When�conditions�prevent�a�lateral�separation�of�9-�feet,�sewer�may�be�installed�

closer�to�a�water�main�if:�
� � � (1)�sewer�constructed�of�PVC�pipe�meeting�AWWA�Specifications�and�having�a�

minimum�working�pressure�rating�of�150�psi�or�greater�and�equipped�with�
pressure�type�joints,�and;�
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� � � (2)�the�sewer�line�and�water�main�are�separated�by�a�minimum�vertical�
distance�of�2-feet�and�a�minimum�horizontal�distance�of�4-feet,�measured�
between�the�nearest�outside�diameters�of�the�pipes.�

�
� � c.� When�a�sanitary�sewer�crosses�a�water�line�and�that�portion�of�the�sewer�is�

constructed�as�described�in�3.02�B.9.b.(1),�the�sewer�may�be�placed�no�closer�
than�6�inches�from�the�water�line.�The�separation�distance�must�be�measured�
between�the�nearest�outside�pipe�diameters.�The�sewer�line�shall�be�located�at�
a�lower�elevation�than�the�water�line�whenever�possible�and�one�length�of�the�
sewer�pipe�must�be�centered�on�the�water�line.�

�
� 12.� Auger�or�jack�casing�pipe�in�place�where�shown�on�plans.�
�
C.� Jointing�
�
� 1.� General�requirements:�
� �
� � a.� Locate�joint�to�provide�for�differential�movement�at�changes�in�type�of�pipe�

embedment,�at�changes�from�rock�to�soil�trench�bottom,�and�structures.�
� �
� � � (1)� Not�more�than�18�inches�from�structure�wall,�or�
� � �
� � � (2)� Support�pipe�from�wall�to�first�joint�with�concrete�cradle�structurally�

continuous�with�base�slab�or�footing�of�structure.�
� �
� � b.� Perform�in�accordance�with�manufacturer's�recommendations.�
� �
� � c.� Clean�and�lubricate�all�joint�and�gasket�surfaces�with�lubricant�recommended.�
� �
� � d.� Utilize�methods�and�equipment�capable�of�fully�homing�or�making�up�joints�

without�damage.�
� �
� � e.� Check�joint�opening�and�deflection�for�specification�limits.�
�
D.� Closure�Pieces�
� �
� 1.� Connect�two�segments�of�pipelines�or�a�pipeline�segment�and�existing�structure�with�

short�sections�of�pipe�fabricated�for�the�purpose.�
�



SOUTH�SIDE�PARK
SAN�BENITO,�TX�
� �

2016.18����������������������������������������������������������������������������������������������������������������������������������������SANITARY�SEWERS�
M�GARCIA�ENGINEERING,�LLC� � 332570-�12/19

� 2.� Observe�specifications�regarding�location�of�joints,�type�of�joints�and�pipe�materials�
and�strength�classifications.�

�
E.� Temporary�Plugs�
�
� 1.� Furnish�and�install�temporary�plugs�at�each�end�of�work�for�removal�by�others�when�

completed�ahead�of�adjacent�contract�or�where�indicated.�
�
� 2.� Remove�from�pipe�laid�under�adjacent�contract�in�order�to�complete�pipe�connection�

when�work�by�other�contractor�is�finished�prior�to�work�at�connection�point�under�this�
contract.�

�
� 3.� Plugs�
�
� � a.� Use�test�plugs�as�manufactured�by�pipe�supplier,�or�
�
� � b.� Fabricate�by�Contractor�of�substantial�construction.�
�
� � c.� Must�be�watertight�against�heads�up�to�20�feet�of�water.�
�
� � d.� Secure�in�place�in�a�manner�to�facilitate�removal�when�required�to�connect�

pipe.�
�
3.03� MANHOLE�INSTALLATION�
�
A.� Foundations�to�be�poured�in�place,�or�to�be�pre-cast�concrete�base�sections�in�accordance�

with�the�requirements�of�ASTM�C-478.��See�Standard�Details�included�herein.�
�
B.� Construct�manhole�foundation�and�channel�inverts�integrally�for�cast�in�place�manhole�

foundations.�See�Standard�Details�included�herein.�
�
C.� Pre-cast�manhole�sections�of�ruse�with�cast�in�place�manhole�bases�may�be�installed�after�

foundation�concrete�has�attained�75%�of�design�strength.�
�
D.� Forms�for�cast-in-place�manhole�may�be�installed�after�foundation�concrete�has�attained�75%�

of�design�strength.�
�
E.� Manhole�foundation�and�manhole�may�be�installed�simultaneously�if�manhole�section�is�

supported�on�concrete�blocks�and�foundation�concrete�placed�under�and�around�bottom�
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section.�
�
F.� Install�manhole�sections�and�joints�in�accordance�with�the�requirements�of�the�specification.�
�
G.� Heat�materials�for�casting�in�place�in�freezing�weather�and�protect�work�from�cold;�maintain�

temperature�of�work�at�40q�F.�for�at�least�24�hours�after�placing.�
�
H.� Invert�Channels:��Inverts:��The�bottom�of�the�manhole�shall�be�provided�with�a�"U"�shaped�

channel�that�is�as�much�as�possible�a�smooth�continuation�of�the�inlet�and�outlet�pipes.���
�
� 1.� For�manholes�connected�to�pipes�less�than�15-inches�in�diameter�the�channel�depth�

shall�be�at�least�half�the�largest�pipe�diameter.�
�
� 2.� For�manholes�connected�to�pipes�15�to�24-inches�in�diameter�the�channel�depth�shall�

be�at�least�three�fourths�the�largest�pipe�diameter.�
�
� 3.� For�manholes�connected�to�pipes�greater�than�24-inches�in�diameter�the�channel�

depth�shall�be�at�least�equal�to�the�largest�pipe�diameter.�
�
� 4.� In�manholes�with�pipes�of�different�sizes,�the�tops�of�the�pipes�shall�be�placed�at�the�

same�elevation�and�flow�channels�in�the�invert�sloped�on�an�even�slope�from�pipe�to�
pipe.��The�bench�provided�above�the�channel�shall�be�sloped�at�a�minimum�of�0.5-inch�
per�foot.�

�
� 5.� Where�sewer�lines�enter�the�manhole�higher�than�24-�inches�above�the�manhole�

invert,�the�invert�shall�be�filleted�to�prevent�solids�deposition.�
�
� 6.� Drop�Manholes:��A�drop�manhole�as�shown�in�the�details�shall�be�provided�for�a�sewer�

entering�a�manhole�more�than�30-inches�above�the�insert.��A�drop�pipe�of�the�same�
pipe�material�and�size�shall�be�provided�for�a�sewer�pipe�entering�a�manhole�more�
than�24-inches�above�the�invert.��The�drop�pipe�shall�be�constructed�on�the�outside�of�
the�manhole�utilizing�Wyes�and�Ells�to�provide�a�smooth�drop�and�a�clean�out�leg�as�
shown�on�the�details.��The�drop�pipe�shall�be�encased�with�concrete�unless�otherwise�
directed�by�the�Engineer.��Concrete�shall�extend�from�the�bottom�of�the�manhole�base�
up�to�the�bottom�of�the�incoming�sewer�pipe,�concrete�shall�also�extend�from�the�
outside�wall�of�the�manhole�out�past�the�Wye�on�the�Wye�branch�with�a�minimum�of�
six�inches�(6")�on�each�side.�

�
I.� Pipe�Connection�
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�
� 1.� Make�watertight.�
�
� 2.� Use�rubber�gasket�or�size�on�size�resilient�connectors�allowing�for�differential�

settlement�conforming�to�ASTM�C-9232.�
�
� 3.� All�connections�shall�be�at�flowline�of�manhole.��
�
J.� Exterior�Pipe�Support�(Rigid�Pipe)�
�
� 1.� Support�vitrified�clay�pipe�on�concrete�cradle�from�manhole�connection�to�first�joint�

on�each�side�of�manhole�as�indicated.�
�
� 2.� Provide�pipe�joint�within�18�inches�of�manhole�wall.�
�
K.� Castings,�frames,�and�fittings�
�
� 1.� If�frames�or�fittings�are�to�be�set�in�concrete�or�cement�mortar,�all�anchors�or�bolts�

shall�be�in�place�and�position�before�the�concrete�or�mortar�is�placed.�
�
� 2.� The�unit�shall�be�protected�until�mortar�or�concrete�is�set.�
�
L.� Coatings�if�required�in�the�specifications�and�details�shall�be�applied�after�Engineer's�approval�

of�structure.�
�
3.04�ACCEPTANCE�TESTS�FOR�SEWER�PIPELINES�
�
A.� Infiltration�Testing�
�
� 1.� General�
�
� � a.� Maximum�infiltration�for�each�section�of�sewer�pipe�shall�not�exceed�50�

gal/mile/day/inch�of�pipe�diameter.�
�
� � b.� Infiltration,�exfiltration�or�air�test�may�be�used�to�prove�compliance�with�

infiltration�requirement.�
�
� � c.� Acceptance�of�air�test�or�exfiltration�results�will�not�preclude�rejection�of�work�

if�infiltration�is�measured�and�exceeds�limitation.�
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�
� � d.� After�backfilling�and�removing�debris�from�each�section�of�sewer�line,�conduct�

a�line�acceptance�test�under�observation�of�the�Engineer.��Copies�of�all�test�
results�shall�be�made�available�to�the�Engineer�upon�request.��Test�the�sanitary�
sewer�lines�in�strict�accordance�with�the�following�leakage�test�using�low�
pressure�air.��If�the�test�results�indicate�an�unacceptable�installation,�locate�the�
source�of�leakage,�correct�the�defect,�and�retest�until�the�installation�is�proven�
satisfactory.�

� �
� � e.� Tests�should�conform�to�the�following�requirements:�
� �
� � � (1)� Infiltration�or�Exfiltration�Tests.��The�total�exfiltration�as�determined�by�

a�hydrostatic�head�test,�shall�not�exceed�50�gallons�per�inch�diameter,�
per�mile�of�pipe�per�24�hours�at�a�minimum�test�head�of�two�feet�above�
the�crown�of�the�pipe�at�the�upstream�manhole.�

� �
� � � (2)� When�pipes�are�installed�below�the�groundwater�level�an�infiltration�

test�shall�be�used�in�lieu�of�the�exfiltration�test.��The�total�infiltration,�as�
determined�by�a�hydrostatic�head�test,�shall�not�exceed�50�gallons�per�
inch�diameter�per�mile�of�pipe�per�24�hours�at�a�minimum�test�head�of�
two�feet�above�the�crown�of�the�pipe�at�the�upstream�manhole,�or�at�
least�two�feet�above�existing�groundwater�level,�whichever�is�greater.�

� �
� � � (3)� For�construction�within�the�25�year�flood�plan,�the�infiltration�or�

exfiltration�shall�not�exceed�10�gallons�per�inch�diameter�per�mile�of�
pipe�per�24�hours�at�the�same�minimum�test�head.�

� �
� � � (4)� If�the�quantity�of�infiltration�or�exfiltration�exceeds�the�maximum�

quantity�specified,�remedial�action�shall�be�undertaken�in�order�to�
reduce�the�infiltration�or�exfiltration�to�an�amount�within�the�limits�
specified.�

� 2.� Air�Test�
�
� � a.� Furnish�all�facilities�required�including:�(1)�Necessary�piping�connections.�(2)�

Test�pumping�equipment.�(3)�Pressure�gauges�or�manometers.�(4)�Bulkheads.�
(5)�All�miscellaneous�items�required.�

�
� � b.� Obtain�approval�from�Engineer�of�equipment�and�methods�proposed�for�use.�
�
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� � c.� Test�pipe�in�sections�determined�by�Contractor�and�approved�by�Engineer.�
�
� � d.� Plug�ends�of�line�and�cap�or�plug�all�connections�to�with-stand�internal�test�

pressures.�
�
� � e.� Introduce�low�pressure�air�until�internal�air�pressure�is�4.0�psi�greater�than�the�

average�back�pressure�of�ground�water�above�the�pipe.�(Add�0.43�psi�for�each�
vertical�foot�of�ground�water�over�the�top�of�pipe.)�

�
� � f.� Allow�two�minutes�for�air�pressure�to�stabilize.�
�
� � g.� Time�required�for�pressure�to�decrease�from�3.5�to�2.5�psi�greater�than�

average�back�pressure�of�any�ground�water�above�pipe�shall�not�be�less�than�
time�in�following�table�for�given�diameters.�

�
� AIR�TESTING�TIMING�
�
� � � � Pipe�Diameter�
� � � � (Inches)� � � � � Minutes�
� � � � � 6� � � � � ��3.0�
� � � � � 8� � � � � ��4.0�
� � � � � 10� � � � � ��5.0�
� � � � � 12� � � � � ��5.5�
� � � � � 15� � � � � ��7.0�
� � � � � 18� � � � � ��8.5�
� � � � � 21� � � � � �10.0�
� � � � � 24� � � � � �11.5�
� � � � � 27� � � � � �12.75�
� � � � � 30� � � � � �14.0�
� � � � � 36� � � � � �17.0�
�
� � h.� Repeat�test�as�necessary�after�all�leaks�and�defects�have�been�repaired.�
�
C.� Deflection�Testing�
�
� 1.� Perform�on�flexible�pipe.�
�
� 2.� Use�a�mandrel�to�test�for�a�maximum�5�percent�deflection�unless�otherwise�specified�

in�the�contract�document.�
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�
� 3.� The�mandrel�shall�be�sized�and�constructed�as�listed�on�the�applicable�table�on�page�

02570-1.�
�
� 4.� Conduct�no�sooner�than�thirty�(30)�days�after�final�backfill.�
�
� 5.� Use�no�mechanical�pulling�devices.�
�
� 6.� Uncover�all�irregularity�or�pipe�deformation�exceeding�5%.�Replace�all�damaged�pipe�

reround�non-damaged�pipe�and�tamp�the�embedment�and�initial�backfill.�
�
� 7.� Any�pipe�removed�shall�be�replaced�by�use�of�gasketed�repair�couplings.�
�
� 8.� Conduct�deflection�test�in�the�presence�of�the�Owner's�or�Engineer's�representative.�
�
� 9.� Manhole�Testing:��Successful�passage�of�a�vacuum�or�hydrostatic�test�shall�be�required�

for�acceptance�of�all�sanitary�sewer�manholes�and�sanitary�sewer�structures.��If�a�
manhole�fails�a�leakage�test�the�manhole�must�be�made�watertight�and�retested.��
Hydrostatic�testing�shall�be�conducted�by�plugging�with�Engineer�approved�plugs�all�
influent�and�effluent�pipes�in�the�manhole�and�filling�the�manhole�with�water�to�the�
top�of�the�manhole�cone�with�water.�Additional�water�may�be�added�over�a�
twenty-four�(24)�hour�period�to�compensate�for�absorption�and�evaporate�losses.��At�
the�conclusion�of�the�twenty-four�(24)�hour�saturation�period�the�manhole�shall�be�
filled�to�the�top�of�the�manhole�cone�and�observed.��The�maximum�leakage�for�
hydrostatic�testing�shall�be�0.025�gallons�per�foot�diameter�per�foot�of�manhole�depth�
per�hour.��Any�loss�within�a�thirty�(3O)�minute�period�shall�be�considered�an�
unsuccessful�test.��Vacuum�testing�shall�be�performed�in�accordance�with�the�
requirements�of�ASTM�C-1244,�Specification�for�Standard�Test�Method�for�Concrete�
Sewer�Manholes�by�the�Negative�Air�Pressure�(Vacuum)�Test.�

�
3.05�SERVICE�CONNECTIONS:�
�
A.� Install�service�connections�at�each�dwelling�or�business�place,�or�as�directed�by�Engineer.�
�
B.� Services�wyes:�install�wyes,�4-inch�branch�diameter�unless�shown�otherwise�on�plans.�See�

standard�detail,�"Typical�Service�Connection",�Dwg.�D-05.�
�
C.� Risers:��use�in�lieu�of�wyes�for�service�connections�where�invert�of�sewer�is�15�feet�or�more�

below�ground�surface�or�where�shown�on�plans.�See�standard�detail,�"Typical�Riser�Service�
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Connection".�
�
D.� Place�suitable�stopper�in�end�of�connection,�cement�stopper�in�place�with�cold�bituminous�

joint�compound.�
�
E.� Backfill�trench�only�after�recording�exact�location�of�service�connection.��Place�engineer�

approved�maker�tape�above�service�piping�in�excavation�within�3-feet�of�the�surface.�
�
F.� Make�no�connections�to�house�sewers�or�extend�service�connections�beyond�this�contract�

without�written�permission�of�Engineer.�
�
G.� Backfill�trench�only�after�entire�service�line�and�wye�connection�has�been�inspected�and�

approved�by�Engineer.�Compact�as�specified�in�Section�02221,�"Trenching,�Backfilling�and�
Compacting".�

�
H.� Street� crossings� shall� have� a� minimum� of� 3� feet� of� cover� to� sub-grade� unless� approved� by�

Engineer.�
�
I.� No�payment�for�service�lines�will�be�made�until�all�specified�requirements�have�been�met.�
�
3.06� CONNECTIONS�TO�EXISTING�DRAINS�AND�SEWER�SYSTEM�
�
A.� Connect�existing�sanitary�service�drains�which�cross�new�sewer�line�through�equal�sized�wye.�
�
B.� Connect�no�storm�drains�to�new�sewers.��
�
C.� Connections�to�existing�manholes:�
�
� 1.� Cut�hole�in�existing�manhole�at�required�elevation.�
�
� 2.� Insert�new�sewer�pipe�flush�with�inside�of�manhole.�
�
� 3.� Grout�new�pipe�in�place.�
�
� 4.� Reconstruct�manhole�bottom�to�suit�new�connection.�
�
D.� Connections�to�existing�sewer:�
�
� 1.� Build�new�manhole�around�existing�sewer.�
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�
� 2.� Break� out� existing� sewer� inside� of� manhole� and� construct� bottom� to� suit� new�

connection.�
�
�

*��*��*��END�OF�SECTION��*��*��*�
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SECTION�332580�-�STORM�SEWER�APPURTENANCES�
�
PART�1�-�GENERAL� �
�
1.01� GENERAL�DESCRIPTION�OF�WORK:�
�
� A.� This�work�shall�consist�of�furnishing�and�installing�appurtenances�except�manholes,�for�

storm�sewers�in�accordance�with�details�on�the�plans�and�as�specified�herein�as�
directed�by�the�ENGINEER.�

�
� B.� The�various�types�of�structures�and�appurtenances�such�as�inlets,�headwalls,�energy�

dissipators,�etc.�are�designated�on�the�plans�by�letters�or�by�numbers�indicating�the�
particular�design�of�each.��Each�type�shall�be�constructed�in�accordance�with�the�
details�indicated�and�to�the�depth�required�by�the�profiles�and�schedules�given.�

1.02� MEASUREMENT�AND�PAYMENT:�
�
� A.� Pavement�removal�and�replacement�will�be�measured�by�the�square�yard.��
�
� B.� Trenching,�backfilling�and�compaction�will�not�be�measured�or�paid,�but�will�be�
considered�incidental�to�other�items.�
�
� C.� Frame,�grates,�rings�and�covers�will�not�measured�or�paid,�but�will�be�considered�
incidental�to�other�items.�
�
� D.� Connecting�pipe�shall�be�measured�by�the�linear�foot�along�centerline�of�pipe�from�the�
main�side�wall�of�the�inlet�to�the�centerline�of�the�main.�
�
� E.� Storm�sewer�inlets�shall�be�measured�per�each�for�the�type�and�size�specified.�
�
� F.� All�miscellaneous�structures�satisfactorily�completed�in�accordance�with�the�plan�and�
specifications�will�be�measured�as�complete�units�per�each.�
�
� G.� The�accepted�quantities�of�pavement�removal�and�replacement�shall�be�paid�for�at�the�
unit�bid�price�per�square�yard�per�type�of�replacement�paving�material.�
�
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� H.� The�accepted�quantities�of�connecting�pipe�shall�be�paid�at�the�unit�bid�price�per�
linear�foot�per�type�and�size�of�pipe,�and�shall�include�pipe�in�place�and�all�necessary�jointing�
materials.�
��
� I.� The�accepted�quantities�of�storm�inlets�will�be�paid�at�the�unit�price�per�each�per�type�
of�storm�inlet,�and�shall�include:��structure,�grating,�excavation,�backfilling�and�compaction,�and�curb�
removal�and�replacement.�
�
� J.� The�accepted�quantities�of�special�complete�structures�shall�be�paid�at�the�unit�bid�
price�per�each.�
�
� K.� Compensation,�whether�by�contract�pay�item�or�incidental�work�will�be�for�furnishing�
all�material,�labor,�equipment,�tools�and�incidentals�required�for�the�work,�all�in�accordance�with�the�
plans�and�these�specifications.�

PART�2�-�PRODUCTS�
�
2.01� GENERAL:�
�
� A.� The�construction�plans�will�specify�the�size�and�material�for�the�pipe�between�the�

storm�sewer�main�and�the�storm�water�collection�structure.�
�
� B.� The�various�types�of�storm�inlets�and�their�relation�to�curb�and�gutter,�or�valley�gutter�

are�shown�on�the�Standard�Detail�Drawings.��Construction�plans�will�identify�the�type�
to�be�constructed.� ���

�
� C.� Grating�size,�material,�and�configuration�shall�conform�to�the�Standard�Detail�

Drawings.�
�
2.02� MATERIALS:�
�
� A.� Concrete�
�
� � 1.� Concrete�for�cast�in�place�miscellaneous�structures�shall�be�Class�A�concrete�

when�used�with�precast�pipe�sewer�construction�and�Class�C�concrete�when�
used�with�monolithic�pipe�sewer�construction.�

�
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� � 2.� Concrete�for�precast�structures�shall�be�4000�psi�and�comply�with�the�
applicable�requirements�of�ASTM�C�478.�

�
� B.� Mortar:�
�
� � 1.� Mortar�shall�be�composed�of�1�part�Portland�Cement�and�2�parts�clean,�sharp�

mortar�sand�suitably�graded�for�the�purpose�by�conforming�in�other�respects�
to�the�provisions�of�Section�323300�for�fine�aggregate.�

�
� � 2.� Hydrated�lime�or�lime�putty�may�be�added�to�the�mix,�but�in�no�case�shall�it�

exceed�10�percent�by�weight�of�the�total�dry�mix.��������������������������������������������������������������
� C.� Reinforcement:�
�
� � Reinforcing�Steel�shall�conform�to�Section�323330.�
�
� D.� Brick:�
�
� � 1.� Bricks�shall�be�of�first�quality,�sound,�hard-burned�brick.���Shale�bricks,�if�used,�

shall�be�homogeneous,�thoroughly�and�uniformly�burned.�
�
� � 2.� Bricks�shall�not�absorb�more�than�17�percent�of�water�by�weight�submerged�in�

water�for�24�hours,�having�been�in�a�completely�dry�state�prior�to�placing�in�
water.����������������

�
� � 3.� Clay�brick�shall�conform�to�the�requirements�of�ASTM�C�62,�Grade�SW.��

concrete�brick�meeting�the�requirements�of�ASTM�C�55,�Grade�A,�shall�be�
acceptable.�

�
� E.� Concrete�Block:�
�
� � Concrete�blocks�when�indicated�shall�conform�to�ASTM�C�139.�
�
� F.� Frames,�Grates,�Rings�and�Covers:�
�
� � Frames,�grates,�rings�and�covers�shall�conform�to�Section�332720.�
�
� G.� Miscellaneous�Items:�
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�
� � Cast�iron�for�supports,�steps�and�inlet�units�shall�conform�to�the�shape�and�dimensions�

indicated.��The�casting�shall�be�clean�and�perfect,�free�from�sand�or�blow�holes�or�
other�defects.��Cast�iron�casting�shall�meet�the�requirements�of�ASTM�A�48,�Class�30.��
Steel�for�temporary�covers�when�used�with�Stage�Construction�shall�be�adequate�for�
the�loads�imposed.�

�
�
�
�
PART�3�-�EXECUTION�
�
3.01� INSTALLATION�OF�DRAINAGE�FACILITIES:�
�
� A.� Trenching,�backfilling,�and�compaction�for�the�connecting�pipe�between�the�storm�

sewer�main�and�the�storm�inlet�shall�conform�to�the�specifications�contained�in�
Section�322221.��Pipe�shall�be�installed�in�accordance�with�Section�332720.�

�
� B.� All�pipe�and�structures�shall�be�installed�per�location�and�elevations,�as�shown�on�the�

construction�plans.��If�during�the�course�of�installation,�an�underground�obstruction�
(i.e.,�existing�utility�line)�the�work�shall�stop�and�the�ENGINEER�shall�be�immediately�
notified�so�that�the�problem�can�be�resolved.��

�
� C.� Direct�connection�to�storm�sewer�main�will�be�permitted�if�the�main�is�a�minimum�of�

36�inches�in�diameter�(I.D.)�and�the�connecting�line�is�not�greater�than�12-inches�(I.D.).��
If�storm�sewer�mains�are�48�inches�(I.D.)�or�larger,�the�connecting�line�diameter�may�
be�increased�to�18�inches�(I.D.).��For�connecting�line�sized�greater�than�those�specified�
above,�the�connecting�to�the�main�will�be�made�into�a�manhole�or�by�inserting�into�
the�main�a�factory�constructed�wye.�Connection�to�the�main�will�comply�with�the�
Standard�Detail�Drawings.�

�
� D.� Removal�of�curb�and�gutter,�and�sidewalk�for�installation�of�a�storm�inlet�shall�be�

made�at�a�scored�or�full�depth�joint.�
�
� E.� No�width�greater�than�1/2�inch�will�be�permitted�between�the�inlet�grate�and�the�

roadside�portion�of�the�inlet�frame.�
�
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� F.� Private�drainage�facility�installations,�which�are�to�be�constructed�under�the�
authorization�of�"Drainage�Facilities�within�Public�Right-of-Way,"�shall�comply�with�the�
Standard�Detail�Drawings�and�appropriate�sections�of�this�publication.�

�
� G.� The�construction�inlets�shall�be�done�as�soon�as�is�practicable�after�sewer�lines�into�

the�inlet�are�complete.��All�sewers�shall�be�cut�neatly�at�the�inside�face�of�the�walls�of�
the�inlet�and�pointed�up�with�mortar.�

��
� H.� Bases�for�cast�in�place�inlets�may�be�placed�prior�to�or�at�the�CONTRACTOR'S�option�

after�the�sewer�is�constructed.�
�
� I.� The�inverts�passing�out�or�through�an�inlet�shall�be�shaped�and�grout�across�the�floor�

of�the�inlet�as�indicated.��This�shaping�may�be�accomplished�by�adding�shaping�mortar�
or�concrete�after�the�base�is�cast�or�by�placing�the�required�additional�material�with�
the�base.�

�
� J.� All�miscellaneous�structures�shall�be�completed�in�accordance�with�the�details�

indicated.��Backfilling�to�original�ground�elevation�shall�be�in�accordance�with�the�
provisions�of�the�appropriate�items�and�as�directed�by�the�ENGINEER.�

�
�
�
�

*�*�*��END�OF�SECTION��*�*�*�
�
�
� �
�
�
�
�
�
�
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SECTION�332660�-�WATER�LINES�
�
PART�1�-�GENERAL�
�
1.1��REFERENCES�
�
The�publications�listed�below�form�a�part�of�this�specification�to�the�extent�referenced.��The�

publications�are�referred�to�in�the�text�by�basic�designation�only.�
�

�
AMERICAN�SOCIETY�FOR�TESTING�AND�MATERIALS�(ASTM)�

� � �
�
ASTM�D�2241� (1988)�Polyvinyl�Chloride�(PVC)�Pressure-Rated�Pipe�(SDR�

Series).�
�
ASTM�D�2564� (1988)�Solvent�Cements�for�Polyvinyl�Chloride�(PVC)�Plastic�

Pipe�and�Fittings.�
�
� � �

AMERICAN�WATER�WORKS�ASSOCIATION�(AWWA)�
�
� � �
AWWA�B301�(1987)�Liquid�Chlorine.�
�
� � �
AWWA�C110�(1987)�Ductile-Iron�and�Gray-Iron�Fittings,�3�In.�through�48�In.,�for�Water�and�Other�

Liquids.�
�
AWWA�C500�(1986)�Gate�Valves�for�Water�and�Sewage�Systems.�
�
AWWA�C651�(1986)�Disinfecting�Water�Mains.�
�
� � �
AWWA�C900�(1981;�Errata)�Polyvinyl�Chloride�(PVC)�Pressure�Pipe,�4�In.�through�12�In.�for�Water.�
�
� 1.1.1��Piping�for�Water�Distribution�Lines�3�Inches�or�Larger�
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�
Piping�for�water�distribution�lines�3�inches�or�larger�shall�be�ductile�iron,�Polyvinyl�Chloride�(PVC)�

plastic,�or�reinforced�concrete,�unless�otherwise�shown�or�specified.�
� �
� 1.1.2��Excavation,�Trenching,�and�Backfilling�for�Water�Lines�
�
Excavation,�trenching,�and�backfilling�shall�be�in�accordance�with�the�applicable�provisions�of�Section�

02221�TRENCH�EXCAVATION,�BACKFILL�AND�COMPACTION,�except�as�modified�herein.�
�
�
PART�2�-�PRODUCTS�
�
2.1��MATERIALS�
�
Materials�shall�conform�to�the�respective�specifications�and�other�requirements�specified�below.�
�
� 2.1.1��Pipe�
�
� 2.1.1.1��Polyvinyl�Chloride�(PVC)�Plastic�Pipe�
�
� a.��Pipe�4-Inch�through�12-Inch�Diameter:��Pipe,�couplings�and�fittings�4-inch�through�12-inch�

diameter�shall�conform�to�the�requirements�of�AWWA�C900,�Class�150,�CIOD�pipe�dimensions�
only,�elastomeric-gasket�joint�only,�unless�otherwise�shown�or�specified.�

�
� b.��For�pipe�4-inch�through�12-inch�diameter,�fittings�and�specials�shall�be�cast�iron,�bell�end�in�

accordance�with�AWWA�C110,�150�psi�pressure�rating�unless�otherwise�shown�or�specified,�except�
that�profile�of�bell�may�have�special�dimensions�as�required�by�the�pipe�manufacturer;�or�may�be�
fittings�and�specials�of�the�same�material�as�the�pipe�with�elastomeric�gaskets,�all�in�conformance�
with�the�requirements�of�AWWA�C900.��Fittings�shall�be�for�bell�and�spigot�pipe�or�plain�end�pipe,�
or�as�applicable.�

�
� 2.1.2��Valves�
�
� 2.1.2.1��Gate�Valves�
�
�����Gate�valves�shall�be�designed�for�a�working�pressure�of�not�less�than�150�psi.��Valve���connections�

shall�be�as�required�for�the�piping�in�which�they�are�installed.��Valves�shall�have�a�clear�waterway�
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equal�to�the�full�nominal�diameter�of�the�valve,�and�shall�be�opened�by�turning�counterclockwise.��
The�operating�nut�or�wheel�shall�have�an�arrow,�cast�in�the�metal,�indicating�the�direction�of�
opening.�

�
�Valves�3�inches�and�larger�shall�be�iron�body,�bronze�mounted,�and�shall�conform�to�AWWA�C500.��

Flanges�shall�not�be�buried.��An�approved�pit�shall�be�provided�for�all�flanged�connections.�
�
� 2.1.2.2��Vacuum�and�Air�Relief�Valves�
�
Vacuum�and�air�relief�valves�shall�be�of�the�size�shown�and�shall�be�of�a�type�that�will�release�air�and�

prevent�the�formation�of�a�vacuum.��The�valves�shall�automatically�release�air�when�the�lines�are�
being�filled�with�water�and�shall�admit�air�into�the�line�when�water�is�being�withdrawn�in�excess�of�
the�inflow.��Valves�shall�be�iron�body�with�bronze�trim�and�stainless�steel�float.�

�
� 2.1.3��Valve�Boxes�
�
Valve�boxes�shall�be�cast�iron.�Cast-iron�boxes�shall�be�extension�type�with�slide-type�adjustment�and�

with�flared�base.��The�minimum�thickness�of�metal�shall�be�3/16-inch.��The�word�"WATER"�shall�be�
cast�in�the�cover.��The�boxes�shall�be�of�such�length�as�will�be�adapted,�without�full�extension,�to�
the�depth�of�cover�required�over�the�pipe�at�the�valve�location.�

�
� 2.1.4��Fire�Hydrants�(See�Detail�Sheet)�
�
� 2.1.4.1��Disinfection�
�
� Chlorinating�materials�shall�conform�to�the�following:�Chlorine,�Liquid:��AWWA�B301.�
�
�
� PART�3�-�EXECUTION�
�
3.1��INSTALLATION�
�
� 3.1.1��Placing�and�Laying�
�
Pipe�and�accessories�shall�be�carefully�lowered�into�the�trench�by�means�of�derrick,�ropes,�belt�slings,�

or�other�authorized�equipment.��Under�no�circumstances�shall�any�of�the�water-line�materials�be�
dropped�or�dumped�into�the�trench.��Water�shall�be�kept�out�of�the�trench�until�joining�is�



SOUTH�SIDE�PARK
SAN�BENITO,�TX�

2016.18����������������������������������������������������������������������������������������������������������������������������������������WATERLINES�
M�GARCIA�ENGINEERING,�LLC� � 332660�-�4/5

completed.��When�work�is�not�in�progress,�open�ends�of�pipe,�fittings,�and�valves�shall�be�securely�
closed.��Where�any�part�of�the�coating�or�lining�is�damaged,�the�repair�shall�be�made�by�the�
Contractor�at�his�expense�in�a�satisfactory�manner.��Pipe�ends�left�for�future�connections�shall�be�
valved,�plugged,�or�capped,�and�anchored.�

�
� 3.1.1.1��Connections�
�
Where�connections�are�made�between�new�work�and�existing�mains,�the�connections�shall�be�made�

by�using�specials�and�fittings�to�suit�the�actual�conditions.�
� �
3.2��HYDROSTATIC�TESTS�
�
3.2.1��Pressure�Test�
�
After�the�pipe�is�laid,�the�joints�completed,�fire�hydrants�permanently�installed,�and�the�trench�

partially�backfilled�leaving�the�joints�exposed�for�examination,�the�newly�laid�piping�or�any�valved�
section�of�piping�shall,�unless�otherwise�specified,�be�subjected�for�1�hour�to�a�hydrostatic�
pressure�test�of�200�psi.�Joints�showing�visible�leakage�shall�be�replaced.��Cracked�or�defective�
pipe,�joints,�fittings,�hydrants�and�valves,�discovered�in�consequence�of�this�pressure�test�shall�be�
removed�and�replaced.�

�
� 3.2.2��Leakage�Test�
� �
Leakage�test�shall�be�conducted�after�the�pressure�tests�have�been�satisfactorily�completed.��The�

duration�of�each�leakage�test�shall�be�at�least�2�hours,�and�during�the�test�the�water�line�shall�be�
subjected�to�200�psi�pressure.�Leakage�is�defined�as�the�quantity�of�water�to�be�supplied�into�the�
newly�laid�pipe,�or�any�valved�or�approved�section�thereof,�necessary�to�maintain�the�specified�
leakage�test�pressure�after�the�pipe�has�been�filled�with�water�and�the�air�expelled.�No�piping�
installation�will�be�accepted�until�the�leakage�is�less�than�the�number�of�gallons�per�hour�as�
determined�by�the�formula:�

�
� L�=�0.0001351�N�D�(P�raised�to�1/2�power)��
�
In�which�L�equals�the�allowable�leakage�in�gallons�per�hour;�N�is�the�number�of�joints�in�the�length�of�

pipeline�tested;�D�is�the�nominal�diameter�of�the�pipe�in�inches;�and�P�is�the�average�test�pressure�
during�the�leakage�test,�in�psi�gauge.��

�
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3.3��DISINFECTION�
�
Before�acceptance�of�potable�water�operation,�each�unit�of�completed�waterline�shall�be�disinfected�

as�prescribed�by�AWWA�C651.�
�

End�of�Section�
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SECTION�332665�-�WATER�SYSTEMS�
�
�
PART�I�-�GENERAL�

�
1.01� SECTION�INCLUDES:�

�
A.� Water�mains�including�valves,�valve�boxes,�fire�hydrants,�blocking,�fittings�and�other�

appurtenances.�
�

�
1.02� REFERENCES:�

�
A.� American�Society�for�Testing�and�Materials�(ASTM):�

1.�� ASTM�Dl�784�-�Poly�(Vinyl�Chloride)�(PVC)�Plastic�Pipe,�Schedules�40,�80�and�120.�
2.� ASTM�D2241�-�Poly�(Vinyl�Chloride)�(PVC)�Plastic�Pipe�(SOR-PR).�
3.� ASTM�D2466�-�Poly�(Vinyl�Chloride)�(PVC)�Plastic�Pipe�Fittings,�Schedule�40.�

�
B.� American�Water�Works�Association�(AWWA):�

1.� AWWA�C105�-�Polyethylene�Encasement�for�Ductile�Iron�Piping�for�Water�and�Other�Liquids.�
2.� AWWA�C110�-�Ductile-Iron�and�Gray-Iron�Fittings,�3�Inches�through�48�Inches�
3.� AWWA�C151�-�Ductile�Iron�Pipe,�Centrifugally�Cast�in�Metal�Molds�or�Sand-Lined�Molds�
4.� AWWA�C�1�53�-�Ductile�Iron�Compact�Fittings,�3�inches�through�16�inches�
5.� AWWA�C502�-�Dry-Barrel�Fire�Hydrants.�
6.� AWWA�C509�-�Resilient�Seated�Gate�Valves,�for�Water�and�Sewerage�Systems.�
7.� AWWA�C550�-�Protective�Epoxy�Interior�Coatings�for�Valves�and�Hydrants.�
8.� AWWA�C900�-�Polyvinyl�Chloride�(PVC)�Pressure�Pipe,�4�in.�through�12�in.,�for�Water.�

�
1.03� SUBMITTALS:�
�
�

A.� Product�Data:���Manufacturer's�product�data�sheets�on�fire�hydrants,�valves,�and�valve�boxes.�
�
�
1.04� PROJECT�CONDITIONS:�
�

A.� Perform�no�pipe�work�in�fill�areas�until�embankment�or�fill�has�been�completed�to�at�least�2�ft.�
above�top�of�pipe�and�has�been�properly�compacted.�

�
�



SOUTH�SIDE�PARK
SAN�BENITO,�TX�

2016.18����������������������������������������������������������������������������������������������������������������������������������������WATER�SYSTEMS�
M�GARCIA�ENGINEERING,�LLC� � 332665-�2/7

PART�2�-�PRODUCTS�
�
2.01� POLYVINYL�CHLORIDE�(PVC)�PIPE:�
�

A.����PVC�Water�Pipe�(4-inch�through�12-inch):�AWWA�C900,�pressure�class�150.�
�

B.� PVC�Water�Pipe�(smaller�than�4-inch):��ASTM�D1784�and�ASTM�D1785�or�ASTM�D2241.�
�
C.��PVC�water�pipe�shall�bear�NSF�seal�of�approval�and�shall�have�a�minimum�water�pressure�rating�of�

200�psi.�
�
2.02� DUCTILE�IRON�PIPE:�
�

A.� Type:��AWWA�Cl51�,�Class�52.�
�

B.� Wrapping:��Buried�pipe�wrapped�with�8�mil�polyethylene�encasement,�AWWA�C105.�
�
2.03� FITTINGS:�
�

A.� Buried�Fittings�(size�4-inch�through�12-inch):��Ductile�iron�compact�type�with�push-on�joints,�ANSI�
A21.53/AWWA�C153,�or�standard�fittings,�AWWA�C110.�Use�mechanical�joints�with�retainer�glands�
where�required�for�complete�system.�

�
B.� Buried�Fittings�(smaller�than�4�inches):��Schedule�40�PVC,�ASTM�D2466,�NSF�approved�and�sealed�or�

marked�for�potable�water�use.�
�

C.� Rating:��Fittings�working�pressure�rated�to�250�psi.�
�

D.� Wrapping:��Buried�ductile�iron�fittings�wrapped�with�8-mil�polyethylene�encasement,�AWWA�C105.�
�
2.04� GATE�VALVES:�
�

A.� Gate�Valves�4-inch�through�12-Inch�Size�for�Buried�Service.�
1.� Type:��Solid�wedge,�resilient�seat�type.�
2.� Standard:��Except�as�otherwise�specified,�AWWA�C509.�
3.� Working�Pressure:��Rated�to�250�psi�minimum.�

� � 4.� Stem:��Non-rising�stem�with�0-ring�valve�packing�and�2-inch�square�nut.�
� � 5.� Joints:��Push-on�joints�except�as�specified�otherwise.�
� � 6.� Opening:��Counterclockwise.�
� � � 7.� Finish:��Ferrous�surfaces�of�valve�interior�epoxy�coated,�AWWA�C550.�
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� � � 8.� Wrapping:��Wrap�valve�body�with�8�mil�polyethylene�encasement�in�a�manner�which�will�not�
� � � interfere�with�valve�operation.�

�
2.05� FIRE�HYDRANTS:�
�

A.� Quality:��AWWA�C502,�and�as�modified�by�these�Specifications.�
�

B.� Type:��Compression-type�shutoff�closing�with�pressure,�collision�safety�construction�and�dry�top�
designed�for�250�psi�working�pressure.��Fabricate�working�parts�from�bronze.�

�
� � C.� Equip� barrel� with� a� bronze� 6-inch� inlet� connection� having� a� self-centering� drain� valve.� � Provide�

connection�with�two�2-1/2�inch�inside�diameter�hose�nozzles�and�a�4-1/2�inch�connection.�Use�National�
Standard�threads�at�connections.�

�
� � D.� Equip�nozzles�with�nozzle�caps�securely�fit�and�with�cap�gaskets�of�rubber.��Other�hydrant�gaskets�

may�be�of�rubber�composition,�lead�or�impregnated�fiber�composition.��Attach�nozzle�caps�to�the�barrel�
with�chains�not�less�than�1/8-inch�diameter.�

�
� � E.� Provide�a�hydrant�with�bury�length�(the�distance�from�the�bottom�of�inlet�line�to�ground�line)�as�

shown�on�Drawings.�
�
� � F.�Design�barrel�joint�connecting�upper�and�lower�hydrant�sections�so�that�hydrant�shutoff�valve�will�

remain�closed�and�reasonably�tight�against�leakage�in�the�event�of�an�impact�resulting�in�damage�or�
breaking�of��hydrant�above�or�near�ground�level.��Provide�the�joint�with�a�breakable�bolt�flange�or�
breakable�coupling�that�will�include�a�minimum�of�eight�bolts.��Provide�valve�stem�with�a�breakable�stem�
coupling�opposite�breakaway�barrel.�

�
� � G.� Provide�valve�stem�with�a�bronze�sleeve�and�suitable�seals�and�a�travel�stop.��Do�not�expose�

operating�threads�to�water.��Lubricate�threads�fully�when�opening�and�closing�shutoff�valve�from�
lubricating�reservoir�sealed�top�and�bottom.��Equip�valve�stem�with�a�thrust�bearing�or�lubricated�thrust�
collar�to�minimize�operating�torque.�

�
� � H.� Furnish�a�valve�stem�which�opens�counterclockwise.�
�
� � I.� Provide�a�valve�stem�operating�nut�that�is�nonrising,�pentagonal�shape,�with�1-1/2�inch�from�point�

to�flat�and�depth�of�1-1/4�inch.�
�
� � J.�� Operating�parts,�including�valve�seat,�shall�be�removable�through�barrel,�without�digging.�
�
� � K.�Paint�fire�hydrants�with�one�coat�of�red�oxide�primer�and�two�finishing�coats�of�alkyd�paint�red�
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� � color�for�barrels�and�white�color�for�bonnet.�
�
�
2.06� VALVE�BOXES:�
�

A.� Qualities:��Cast�iron�valve�boxes�for�buried�valves,�2-section�adjustable�screw�type,�suitable�for�
depth�of�cover�over�pipe�as�shown,�with�base,�top�section�and�cover.�
1.� Size:��At�least�5�inches�in�diameter,�3/16�inch�thick,�with�suitable�cast�iron�bases�and�covers.�

� �� � 2.� Coatings:��Coat�valve�boxes,�bases�and�covers�by�dipping�in�hot�bituminous�varnish.�
� � � 3.� Cover:��Locking�type�covers.��Identify�covers�with�casting,�WATER.�
�
� B.� Source:�Mueller�H-10360.�
�
PART�3�-�EXECUTION�
�
3.01� PREPARATION:�
�

A.� Staking�of�waterline�shall�be�provided�by�owner.�
�

B.� Prior�to�installing�valves�or�fire�hydrants,�remove�foreign�matter�from�within�the�valves.��Inspect�
the�valves�in�open�and�close�position�to�verify�that�parts�are�in�satisfactory�working�condition.�

�
�����������C.��All�pipe�materials�and�installation�procedures�shall�conform�to�the�requirements�of�Texas�Natural������������������������ �����������������������������������������������
� Resource�Conservation�Commission�(TNRCC).�
�
�
�
3.02� SETTING�VALVES,�VALVE�BOXES�AND�FIRE�HYDRANTS:�
�

A.� Install�valves,�valve�boxes�and�fire�hydrants�where�shown�on�Drawings.��Set�valves�and�fire�
hydrants�plumb�and�as�detailed�on�Drawings.��Center�valve�boxes�on�valves.��Locate�valves�away�
from�roads�or�streets.��Carefully�tamp�earth�around�each�valve�box�for�a�minimum�radius�of�4�feet�
or�to�undisturbed�trench�face�if�less�than�4�feet.�

�
B.� Place�a�concrete�thrust�block�opposite�pipe�connections,�set�against�vertical�face�of�trench�to�

prevent�hydrant�from�blowing�off�line.��If�character�of�soil�is�such�that�fire�hydrant�cannot�be�
securely�wedged�in�this�manner,�provide�bridle�rods�and�rod�collars�of�not�less�than�3/4�inch�stock�
protected�by�a�coat�of�acid-resisting�paint.�

� �
� � C.� Place�at�least�5�cubic�feet�of�gravel�or�crushed�stone�around�base�of�fire�hydrant�to�ensure�
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� � drainage.��Do�not�block�drain�holes.��Compact�backfill�thoroughly�around�hydrant�to�grade�line.�
�
3.03� PIPE�INSTALLATION:�
�

A.� Preparation:�
1.� Do�not�lay�pipe�in�water,�or�when�trench�or�weather�are�unsuitable�for�work.��Keep�water�out�

of�trench�until�jointing�is�complete�and�bedding�is�placed�to�top�of�pipe.��When�work�is�not�in�
progress,�close�ends�of�pipe�and�fittings�securely�so�that�no�trench�water,�earth�or�other�
substance�will�enter�pipes�or�fittings.�

2.� Keep�inside�of�pipe�free�from�foreign�matter�during�operations�by�plugging�or�other�approved�
method.�

3.� Place�pipe�so�that�full�length�of�each�section�rests�solidly�upon�pipe�bed,�with�recesses�
excavated�to�accommodate�bells�and�joints.��Take�up�and�relay�pipe�when�grade�or�joint�is�
disturbed�after�laying.�

4.� Locate�no�joints�closer�than�9�feet�from�sanitary�sewer�cross-overs.�
5.� Where� pipe� ends� are� left� for� future� connections,� install� valves,� plugs� or� caps� and� thrust�

blocking,�as�shown.�
6.� Handle�pipe�and�accessories�so�that�pipe�placed�in�trench�is�sound�and�undamaged.��Take�

particular�care�not�to�injure�pipe�coating�when�applicable.��Do�not�place�other�pipe�or�anything�
else�inside�of�pipe�or�fitting�after�coating�has�been�applied.�

7.� Cut�neatly,�using�approved�type�mechanical�cutter�without�damaging�pipe.��Use�wheel�cutters�
when�practicable.�

8.� Before�installation,�inspect�pipe�for�defects�and�tap�with�a�light�hammer�to�detect�cracks.��
Replace�sections�of�pipe�found�to�be�defective,�damaged�or�unsound,�before�or�after�laying.�

9.� Wrap�ductile�iron�pipe,�fittings�and�accessories�with�8�mil�polyethylene�film,�AWWA�C105,�
with�edges�overlapped�and�securely�taped�with�duct�tape�to�prevent�contact�between�pipe�
and�surrounding�bedding.��Repair�punctures�with�duct�tape�to�restore�the�protective�
continuous�wrap�before�backfilling.�

�
� B.� Pipe�Bedding�and�Backfill:��See�Typical�Detail�Sheets�
� �
� C.�Placing�and�Laying:�

1.����Bury�water�lines�and�fire�hydrants�leads�as�shown�on�Drawings.�
2.� Do�not�exceed�pipe�manufacturer's�recommendations�for�deflections�from�straight�line�or�
grade�as�required�by�vertical�curves,�horizontal�curves,�or�offsets.��If�alignment�requires�deflections�
in�excess�of�these�limitations,�furnish�special�bends�or�sufficient�number�of�shorter�lengths�of�pipe�
to�provide�angular�deflections�within�limits�set�or�approved.�

�
� D.� Joints:�
� 1.� Install�mechanical�joints�in�accordance�with�manufacturer’s�recommendations.�
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� 2.� Make�push-on�joints�in�accordance�with�manufacturer's�recommendations.�
�

�E.� Anchorage�of� Fittings� -� Thrust�Block:� �Anchor� tees,�bends�and�plugged,� valved�or�capped�ends�of�
lines�of�water�mains�with� concrete�thrust�blocks�as�necessary� and�as� shown�on�Drawings.� �Place�
blocks�so�that�the�joints�will�be�accessible�for�inspection�and�repair.�

�
3.04� SERVICE�CONNECTIONS:�
�

A.� Provide�water�service� leads�and�include�corporation�and�meter�stops�and�meter�vault�installed�as�
shown.�

�
B.� Service�Connections:�

1.� One�inch�and�smaller:��Corporation�stops.��Only�AWWA�threads�will�be�allowed.�
2.� Up�to�2�inches:��Service�clamps.��Furnish�a�malleable�iron�galvanized�service�clamp�with�250�

psi�working�pressure�and�include�a�neoprene�gasket�cemented�in�place.�
3.� Larger�than�2�inches:�Pipe�fittings.�

�
C.� Make�service�connections�in�accordance�with�manufacturers�recommendations.�

�
D.� Connections�shall�be�located�no�closer�than�one�foot�from�fitting�or�pipe�joint.�

�
3.05� STERILIZATION:�
�

A.� After�completion�of�hydrostatic�tests,�flush�and�sterilize�water�mains�in�accordance�with�TNRCC��
AWWA�C651�,�utilizing�chlorinating�and�procedures�reviewed�by�Engineer.�
1.� Disinfect� the�water� distribution� system�using� chlorine� or� chlorine� compounds� added� to� the�

water�resulting�in�25�ppm�(parts�per�million)�chlorine.�
2.� After�the�water�containing�this�amount�of�chlorine�has�been�in�contact�with�the�pipe�and�

appurtenances�at�least�24�hours,�replace�the�chlorine�treated�water�with�water�to�be�
transported�normally.�

�
� � B.� Before�beginning�sterilization,�remove�dirt�and�foreign�matter�from�water�mains�by�a�thorough�

� � flushing�with�clean�water.�
�
� � C.� Provide�erosion�control�devices�necessary�to�prevent�soil�erosion�as�a�result�of�flushing�or�

� � draining�water�lines.�
�
�
3.06� FIELD�QUALITY�CONTROL�TESTING:�
�
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A.� Perform�hydrostatic�tests�and�bacteriological�tests�on�new�water�lines�and�lowered/relocated�
water�
lines.�

�
� � �B.� Hydrostatic�Tests:�

� � 1.� General:�
a.� After�pipe�has�been�laid�and�initial�backfill�and�blocking�completed,�test�water�lines�

hydrostatically�to�a�test�pressure�of�150�psi.��Achieve�test�pressure�with�compressed�air.�
�

� b.� Provide�connections,�pumps,�gauges,�meters�and�other�equipment�necessary�for��
� �����performance�of�tests.�

�
� 2.� Procedures:�

a.� Before�applying�specified�pressure�test,�expel�all�air�from�the�pipe�by��filling�each�valved�section�
of�pipe�with�water.��Provide�taps�necessary�to�expel�trapped�air.�

b.� Examine�all�piping,�flings,�valves�and�joints�during�testing.��Fully�operate�each�valve�in�the�test�
section�during�testing.�

c.� Test�each�section�for�a�minimum�of�2�hours�when�joints�are�exposed,�8�hours�when�joints�are�
covered.�

d.� Test�pipe�lines�in�lengths�between�valves�or�plugs�of�not�more�than�1000�feet�
�

3.� Maximum�Allowable�Leakage:��Not�to�exceed�12�gallons�per�inch�of�pipe�diameter�per�mile�of�pipe�
per�24�hours,�except�replace�joints�regardless�of�total�leakage�quantity�where�visible�leaks�occur�at�
exposed�joints�and�where�leaks�are�evident�at�the�surface�of�joints�that�are�covered.�

�
4.� Replace�defective�material�with�sound�material,�and�repeat�test�procedures�until�approved�is�

obtained.�
�
C.� Bacteriological�Tests:��After�sterilizing�and�flushing�mains,�obtain�services�of�an�approved�laboratory�to�

gather�representative�samples�and�conduct�bacteriological�tests�in�accordance�with�AWWA�C651.��Test�
results�shall�meet�TNRCC.��Make�necessary�corrections,�repeat�sterilization�and�flushing�procedures,�and�
retest�affected�lines�if�test�results�are�not�acceptable.��Repeat�this�procedure�until�satisfactory�test�results�
are�obtained.�

�
�

END�OF�SECTION�
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SECTION�332720�STORM�SEWER�
�
PART�I�-�GENERAL�
�
1.01� SECTION�INCLUDES:�
�

A.��Material�and�installation�of�storm�sewer�pipe�and�appurtenances,�including�headwalls.�
�
1.02� RELATED�SECTIONS:�
�

A.� Section�322221�–�EXCAVATION,�TRENCHING,�AND�BACKFILLING�AND�COMPACTION�
�
1.03� REFERENCES:�
�
� A.� ASTM�C76�-�Reinforced�Concrete�Culvert,�Storm�Drain�and�Sewer�Pipe.�
�
� �

B.��Texas�Department�of�Transportation�(TXDOT)�2004�Standard�Specifications�for�� �
� Construction�and�Maintenance�of�Highways,�Streets�and�Bridges.�

�
�
1.04� SUBMITTALS:�
�

� A.� � Pipe�Certification:�Manufacture’s�certification�that�pipe�meets�the�requirements�of�these�� �
� � specifications.�

�
�
PART�2�-�PRODUCTS�
�
2.01� STORM�SEWER�PIPE:�
�

A.� Reinforced� Concrete� Pipe:� Provide� reinforced� concrete� pipe� which� conforms� with� ASTM� C76,�
Class�III�

�
2.02� CONCRETE�PIPE�JOINT�MATERIAL:.�

�
A. Cold�Compound�Joints:�For�concrete�pipe�sections�carrying�rainfall�runoff,�furnish�pipe�joint�

material�(Talcote�No.�0.52,�Gulf�States�No.�GS�702,�or�Ram-Nek�flexible)�plastic�gasket�
manufactured�by�the�K.�T.�Snyder�Company,�Inc.)�meeting�the�requirements�of�the�TxDOT�
Standard�Specification�for�Construction�and�Maintenance�of�Highways,�Streets�and�Bridges,�Item�
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464.2�paragraph�I.2.��Apply�a�primer�of�the�type�recommended�by�the�manufacturer�of�the�
compound�used.�

�
�
PART�3�–�EXECUTION�
�
�
3.01� EXCAVATION,�BACKFILLING�AND�COMPACTION:�
�

A.� Trenching�and�backfilling�shall�be�in�accordance�with�Section�322221�and�details.�
�
3.02� PIPE�INSTALLATION:�
�

A.� Pipe�Sewers�and�Culverts:�Do�not�place�pipe�until�the�excavation�has�been�completed,�the�bottom�
of�the�trench�shaped,�proper�bedding�material�placed,�and�the�line�and�grade�have�been�
obtained.��Lay�pipe�accurately�to�line�and�grade�in�a�straight�line�with�spigot�or�tongue�end�of�the�
pipe�pointing�in�the�direction�of�flow.��Layout�pipes�together�and�match�them�so�that�when�laid,�
the�pipe�will�form�a�sewer�or�culvert�with�a�smooth�and�uniform�invert�except�where�there�is�a�
pipe�size�change,�in�which�case,�the�crowns�of�the�larger�and�smaller�pipes�shall�be�at�the�same�
elevation�and�a�concrete�collar�used�to�make�the�connection,�unless�otherwise�shown.�

�
3.03� CONCRETE�PIPE�CULVERT�JOINT�INSTALLATION:�
�

A.� Cold�Compound�Joints.�
1.� Tongue�and�Groove�Pipe.��Completely�coat�both�ends�of�the�pipe�with�primer.�Coat�pipe�only�

when�the�pipe�is�clean�and�dry.��Allow�the�primer�to�dry�before�the�pipe�is�laid.��Pipe�24�
inches�and�larger�must�be�primed�at�the�factory.��After�pipe�has�been�set�to�proper�line�and�
grade�in�the�trench,�trowel�or�otherwise�apply�to�the�groove�end�of�the�pipe�a�1/2-inch-thick�
layer�of�compound.��Cover�two-thirds�of�the�joint�face�around�the�entire�circumference.��next�
shove�home�the�tongue�end�of�the�next�pipe�with�sufficient�pressure�to�make�a�tight�joint.��
Take�care�to�avoid�leaving�ridges�of�compound�projecting�into�the�pipe.��Make�necessary�
adjustments�in�the�quality,�and�consistency�of�the�compound,�as�directed�by�the�Owner.�

�
2.� Positioning.��Joints�made�with�cold�compound�may�be�pulled�home�by�means�of�a�suitable�

winch�or�other�suitable�power�equipment�or�a�come-along.��Do�not�use�a�bar�stuck�into�the�
ground�for�positioning�joints�on�pipe�larger�than�10�inches.��A�bar�may�be�used�to�push�home�
the�joints�in�pipe�10�inches�and�smaller,�provided�the�joints�are�pushed�all�the�way�home.��
Positioning�joints�multiplied�by�the�laying�length�per�joint�must�equal�the�actual�length�of�
sewer�in�any�given�section.��Pull�pipe�home�in�a�straight�line�with�all�parts�of�the�pipe�on�line�
and�grade.��Do�not�permit�horizontal�or�vertical�movement�of�the�pipe�during�or�after�the�
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pulling�operation.��Pull�or�push�home�rubber�gasket�joints�by�any�suitable�means�that�will�
provide�adequate�pressure�to�ensure�proper�assembly�of�the�joint�Use�special�care�to�ensure�
that�the�joints�are�positioned�in�accordance�with�the�published�instructions�of�the�
manufacturer.��Do�not�mortar�the�outside�of�joints.��Do�not�use�backhoe�to�drive�pipe�to�
make-up�pipe�joints.�

�
3.04� HEADWALL,�MANHOLE�AND�INLET�INSTALLATION:�
�

A. Construct�all�headwalls�to�line�and�grade�and�at�locations�shown.��Construct�in�accordance�with�
TXDOT�2004�Standard�Specifications�for�Construction�and�Maintenance�of�Highways,�Streets,�and�
Bridges.��Neatly�cut�off�all�pipe�leads�at�the�appropriate�face�of�the�headwall,�manhole�or�inlet�
wall�and�finish�with�mortar.�

�
�
�

END�OF�SECTION�
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PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions, Division 1 Specification Sections and other Division 26 Specification Sections, 
apply to this Section.

1.2 WORK COVERED BY CONTRACT DOCUMENTS

A. The following Summary of Work is intended as an aid to achieve an understanding of the 
various elements of work included in the project, as is not intended to be all-inclusive. 
Detailed descriptions of work and requirements are given in drawings and specifications.

B. Scope of Work:

1. General: The “City of San Benito Southside Park” consists of new single story 
multi-use concession/restroom building, approximate 933 sq. ft. 

2. Electrical: Provide all materials and labor associated with complete operational 
electrical distribution system. Major items of work include, but are not limited to:

(a) Electrical service: Connect proposed distribution panel. See electrical riser 
diagram for details.

(b) Lighting Systems: Restroom building lighting systems shall consist of vandal 
resistant LED type. Sports lighting furnished by others, poles erected under a 
separate contract.  This contractor to provide connections.

(c) Power systems: Provide miscellaneous duplex receptacles and connections for 
Splash Park and plumbing equipment.

(d) Intrusion Detection System:  Provide rough-ins only.

(e) Commissioning: Provide for the lighting equipment and lighting controls as 
required per IECC 2015.

1.3 ALLOWANCES

A. Electrical: See Division 1 for electrical allowances.

1.4 COORDINATION

A. All electrical work shall be done under sub-contract to a General Contractor, who ultimately 
responsible for the entire project. Electrical Contractor shall coordinate all work through 
General Contractor, even in areas where only electrical work is to take place.
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B. All questions, requests for information, submittals, and correspondence from the Electrical 
Contractor shall be submitted via the General Contractor, who will forward to the Architect, 
who will then forward to the Engineer. 

C. Electrical Contractor shall not make any changes to design without written authorization from 
the Engineer. If changes are requested by the Owner, Architect, General Contractor, Suppliers, 
Manufacturers, or any others, Contractor should issue a written RFI for response by the 
Engineer. 

D. Electrical Contractor shall issue seven (7) days written notice prior to any activities that require 
the presence of the Engineer at the job-site. This applies to all inspections required by 
specifications, and particularly to those where work will be covered (underground raceways, 
electrical raceways above ceiling).

E. Cooperate fully with other contractors so that work under those contracts may be carried out 
smoothly, without interfering with or delaying work under this Contract.

F. Fully coordinate with Mechanical Contractor for providing power to HVAC systems and 
plumbing equipment.

G. Fully coordinate with Owner for providing power to concession stand equipment.

H. Issue written notification of the following tasks and allow five (5) days for Engineer to respond 
and schedule an inspection as required:

1. Upon completion of underground raceways installation and prior to covering up.
2. Upon completion of installing all raceways, labeling all j-boxes and prior to suspended 

ceiling installation.
3. Upon completion of pulling all wiring, making all terminations, labeling and color-coding 

wires at the panelboards/switchboards and prior to installing their covers.
4. When ready to request manufacturer’s start-up of each piece of equipment.
5. When ready for Substantial Completion Inspection.
6. When ready for Final Inspection.

Failure to issue written notification may result in work having to be redone to allow for proper 
inspection. It is this contractor’s responsibility to make sure Engineer receives notification.

1.5 UTILITIES

1. Coordinate with power, water, telephone, cable and gas utilities to locate all utilities 
prior to digging in any area. 

2. Obtain any approvals required from utilities to relocate utilities. 
3. Cost of relocating or bypassing utilities indicated on drawings shall be included in Base 

Bid. 
4. Coordinate with utility for electrical service. Base bid shall include all costs associated 

with service connection, including permit fees. 

1.6 CONTRACTOR USE OF PREMISES

A. Use of the Site: Limit use of the premises to work in areas indicated.  Confine operations to 
areas within contract limits indicated.  Do not disturb portions of the site beyond the areas in 
which the Work is indicated.

1. Owner Occupancy: Allow for Owner occupancy and use by the public.
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2. Driveways and Entrances: Keep driveways and entrances serving the premises, clear 
and available to the Owner, the Owner's employees, and emergency vehicles at all time.  
Do not use these areas for parking or storage of materials.  Schedule deliveries to 
minimize space and time requirements for storage of materials and equipment on-site.

B. Site Safety: Take every precaution to ensure the site does not present a threat to the safety of 
occupants and/or workers. Minimal safety requirements include, but are not limited to the 
following:

1. Temporary fencing around construction areas.
2. Yellow caution tape and construction barricades along open trenches during the day. 

Trenches shall be covered at night and warning lights provided on construction 
barricades.

3. Temporary fencing around equipment while site work is in progress.

C. Work shall take place with minimal disruption to Owner's operations in areas surrounding the
job site.

1.7 SUBMITTALS -Special Requirements

A. Manufacturer's standard dimensioned drawings, performance and product data shall be edited 
to delete reference to equipment, features, or information, which is not applicable to the 
equipment being supplied for this project. Including Bill or List of Materials.

B. Faxes and copies of faxes are not acceptable.

C. Electrical Submittals shall be submitted electronically. Please organize the files in packages 
as follows (PDF format). Files would need to be properly identified (cover letter, stamped, 
etc.) from the general contractor.

1. Miscellaneous Electrical 
a. 260519 Low-Voltage Electrical Power Conductors and Cables
b. 260526 Grounding and Bonding for Electrical Systems
c. 260529 Hangers and Supports for Electrical Systems
d. 260533 Raceways and Boxes for Electrical Systems
e. 260544 Sleeves and Sleeve Seals for Electrical Raceways and Cabling
f. 260553 Identification for Electrical Systems
g. 262726 Wiring Devices
h. 260850 Hand Dryer

2. Electrical Gear
a. 262416 Panelboards

Light Fixtures
a. 265116 Interior Lighting
b. 265621 Exterior Lighting

3. Special Systems:
a. 267240 Intrusion Detection System

4. Electrical Commissioning
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a. 260800 Commissioning for Electrical Systems

E. Individual submittals shall not be reviewed until a complete package is received.

F. Allow two weeks for initial submittal review by Engineer, from the day it is received at the 
Engineer's office.

G. Allow one week for review of resubmittals by Engineer.

H. All submittal review comments shall be forwarded by Engineer to Architect, who will then 
distribute as per Division 1.

1.8 SCHEDULE OF VALUES -Special Requirements

A. Electrical Contractor shall submit a Schedule of Values reflecting the total value of Electrical 
Work in the Contract, and broken down into the following items as a minimum, with a line 
item for Materials/Equipment and another for Labor.

ELECTRICAL
1. Electrical gear.
4. Interior raceways including wiring.
2. Light fixtures, Wiring devices and Hand Dryers 
3. Commissioning
4. Allowances.
5. Miscellaneous.
6. Administrative and project management.

1.9 CODE COMPLIANCE:
 

             The design for this project is based on: 
1. Occupational Safety and Health Act (OSHA)
2. National Electric Code (NEC)
3. National Fire Code
4. International Building Code
5. UL 916
6. Local ordinances

END OF SECTION 260010
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PART 1 - GENERAL

1.1 RELATED DOCUMENTS

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

1.2 SUMMARY

A. Section Includes:

1. Building wires and cables rated 600 V and less.
2. Connectors, splices, and terminations rated 600 V and less.

1.3 DEFINITIONS

A. VFC: Variable frequency controller.

1.4 ACTION SUBMITTALS

A. Product Data: For each type of product.

1.5 INFORMATIONAL SUBMITTALS

A. Qualification Data: For testing agency.

B. Field quality-control reports.

1.6 QUALITY ASSURANCE

A. Testing Agency Qualifications: Member Company of NETA or an NRTL.

PART 2 - PRODUCTS

2.1 CONDUCTORS AND CABLES

A. Manufacturer:

1. Senator Wire & Cable Company.
2. Southwire Company.
3. Encore Wire
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B. Copper Conductors: Comply with NEMA WC 70/ICEA S-95-658.

C. Conductor Insulation: Comply with NEMA WC 70/ICEA S-95-658 for Type THHN/THWN-2, 
Type XHHW-2 and Type SO.

D. Multiconductor Cable: Comply with NEMA WC 70/ICEA S-95-658 for metal-clad cable, 
Type MC and Type SO with ground wire.

E. VFC Cable:

1. Comply with UL 1277, UL 1685, and NFPA 70 for Type TC-ER cable.
2. Type TC-ER with oversized cross-linked polyethylene insulation, spiral-wrapped foil 

plus 85 percent coverage braided shields and insulated full-size ground wire or dual 
spirally wrapped copper tape shields and three bare symmetrically applied ground wires, 
and sunlight- and oil-resistant outer PVC jacket.

3. Comply with UL requirements for cables in [Classes I and II, Division 2 hazardous 
location] applications.

2.2 CONNECTORS AND SPLICES

A. Manufacturers:

1. AFC Cable Systems, Inc.
2. AMP Incorporated/Tyco International.
3. Hubbell/Anderson.
4. O-Z/Gedney; EGS Electrical Group LLC.
5. 3M Company; Electrical Products Division.

B. Description: Factory-fabricated connectors and splices of size, ampacity rating, material, type, 
and class for application and service indicated.

2.3 SYSTEM DESCRIPTION

A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by 
a qualified testing agency, and marked for intended location and application.

B. Comply with NFPA 70.

PART 3 - EXECUTION

3.1 CONDUCTOR MATERIAL APPLICATIONS

A. Feeders: Copper. Solid for No. 10 AWG and smaller; stranded for No. 8 AWG and larger.

B. Branch Circuits: Copper. Solid for No. 10 AWG and smaller; stranded for No. 8 AWG and 
larger, except VFC cable, which shall be extra flexible stranded.
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3.2 CONDUCTOR INSULATION AND MULTICONDUCTOR CABLE APPLICATIONS AND 
WIRING METHODS

A. Service Entrance: Type XHHW-2, single conductors in raceway.

B. Exposed Feeders: Type THHN/THWN-2, single conductors in raceway.

C. Feeders Concealed in Ceilings, Walls, Partitions, and Crawlspaces: Type THHN/THWN-2, 
single conductors in raceway.

D. Feeders Concealed in Concrete, below Slabs-on-Grade, and underground: Type THHN/THWN-
2, single conductors in raceway.

E. Feeders Installed below Raised Flooring: Type THHN/THWN-2, single conductors in raceway.

F. Exposed Branch Circuits, Including in Crawlspaces: Type THHN/THWN-2, single conductors 
in raceway.

G. Branch Circuits Concealed in Ceilings, Walls, and Partitions: Type THHN/THWN-2, single 
conductors in raceway.

H. Branch Circuits Concealed in Concrete, below Slabs-on-Grade, and underground: 
Type THHN/THWN-2, single conductors in raceway.

I. Branch Circuits Installed below Raised Flooring: Type THHN/THWN-2, single conductors in 
raceway.

J. Cord Drops and Portable Appliance Connections: Type SO, hard service cord with stainless-
steel, wire-mesh, and strain relief device at terminations to suit application.

K. VFC Output Circuits: Type XHHW-2 in metal conduit, Type TC-ER cable with braided shield
or with dual tape shield as indicated by VFC manufacturer.

3.3 INSTALLATION OF CONDUCTORS AND CABLES

A. Conceal cables in finished walls, ceilings, and floors unless otherwise indicated.

B. Complete raceway installation between conductor and cable termination points according to 
Section 260533 "Raceways and Boxes for Electrical Systems" prior to pulling conductors and 
cables.

C. Use manufacturer-approved pulling compound or lubricant where necessary; compound used 
must not deteriorate conductor or insulation. Do not exceed manufacturer's recommended 
maximum pulling tensions and sidewall pressure values.

D. Use pulling means, including fish tape, cable, rope, and basket-weave wire/cable grips, which
will not damage cables or raceway.

E. Install exposed cables parallel and perpendicular to surfaces of exposed structural members, and 
follow surface contours where possible.
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F. Support cables according to Section 260529 "Hangers and Supports for Electrical Systems."

3.4 CONNECTIONS

A. Tighten electrical connectors and terminals according to manufacturer's published torque-
tightening values. If manufacturer's torque values are not indicated, use those specified in 
UL 486A-486B.

B. Make splices, terminations, and taps that are compatible with conductor material and that 
possess equivalent or better mechanical strength and insulation ratings than unspliced 
conductors.

1. Use oxide inhibitor in each splice, termination, and tap for aluminum conductors.

C. Wiring at Outlets: Install conductor at each outlet, with at least 6 inches of slack.

3.5 IDENTIFICATION

A. Identify and color-code conductors and cables according to Section 260553 "Identification for 
Electrical Systems."

B. Identify each spare conductor at each end with identity number and location of other end of 
conductor, and identify as spare conductor.

3.6 SLEEVE AND SLEEVE-SEAL INSTALLATION FOR ELECTRICAL PENETRATIONS

A. Install sleeves and sleeve seals at penetrations of exterior floor and wall assemblies. Comply 
with requirements in Section 260544 "Sleeves and Sleeve Seals for Electrical Raceways and 
Cabling."

3.7 FIRESTOPPING

A. Apply firestopping to electrical penetrations of fire-rated floor and wall assemblies to restore 
original fire-resistance rating of assembly according to Section 078413 "Penetration 
Firestopping."

3.8 FIELD QUALITY CONTROL

A. Perform the following tests and inspections:

1. After installing conductors and cables and before electrical circuitry has been energized, 
test service entrance and feeder conductors and conductors feeding the following critical 
equipment and services for compliance with requirements.

a. MDF and IDF equipment feeder/branch circuit.
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2. Perform each visual and mechanical inspection and electrical test stated in NETA 
Acceptance Testing Specification. Certify compliance with test parameters.

3. Infrared Scanning: After Substantial Completion, but not more than 60 days after Final 
Acceptance, perform an infrared scan of each splice in conductors No. 3 AWG and 
larger. Remove box and equipment covers so splices are accessible to portable scanner. 
Correct deficiencies determined during the scan.

a. Follow-up Infrared Scanning: Perform an additional follow-up infrared scan of 
each splice 11 months after date of Substantial Completion.

b. Instrument: Use an infrared scanning device designed to measure temperature or to 
detect significant deviations from normal values. Provide calibration record for 
device.

c. Record of Infrared Scanning: Prepare a certified report that identifies splices 
checked and that describes scanning results. Include notation of deficiencies 
detected, remedial action taken, and observations after remedial action.

B. Test and Inspection Reports: Prepare a written report to record the following:

1. Procedures used.
2. Results that comply with requirements.
3. Results that do not comply with requirements and corrective action taken to achieve 

compliance with requirements.

C. Cables will be considered defective if they do not pass tests and inspections.

END OF SECTION 260519
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PART 1 - GENERAL

1.1 RELATED DOCUMENTS

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

1.2 SUMMARY

A. Section includes grounding and bonding systems and equipment.

B. Section includes grounding and bonding systems and equipment, plus the following special 
applications:

1. Underground distribution grounding.
2. Ground bonding common with lightning protection system.
3. Foundation steel electrodes.

1.3 ACTION SUBMITTALS

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

1.4 INFORMATIONAL SUBMITTALS

A. As-Built Data: Plans showing dimensioned as-built locations of grounding features specified in 
"Field Quality Control" Article, including the following:

1. Ground rods.
2. Ground rings.
3. Grounding arrangements and connections for separately derived systems.

B. Field quality-control reports.

1.5 CLOSEOUT SUBMITTALS

A. Operation and Maintenance Data: For grounding to include in emergency, operation, and 
maintenance manuals.

1. In addition to items specified in Section "Operation and Maintenance Data," include the 
following:

a. Instructions for periodic testing and inspection of grounding features at ground 
rings and grounding connections for separately derived systems based on and 
NFPA 70B.
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1.6 QUALITY ASSURANCE

A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by 
a qualified testing agency, and marked for intended location and application.

B. Comply with UL 467 for grounding and bonding materials and equipment.

PART 2 - PRODUCTS

2.1 CONDUCTORS

A. Insulated Conductors: tinned-copper wire or cable insulated for 600 V unless otherwise required 
by applicable Code or authorities having jurisdiction.

B. Bare Copper Conductors:

1. Solid Conductors: ASTM B 3.
2. Stranded Conductors: ASTM B 8.
3. Tinned Conductors: ASTM B 33.
4. Bonding Cable: 28 kcmil, 14 strands of No. 17 AWG conductor, 1/4 inch in diameter.
5. Bonding Conductor: No. 4 or No. 6 AWG, stranded conductor.
6. Bonding Jumper: Copper tape, braided conductors terminated with copper ferrules; 1-5/8 

inches wide and 1/16 inch thick.
7. Tinned Bonding Jumper: Tinned-copper tape, braided conductors terminated with copper 

ferrules; 1-5/8 inches wide and 1/16 inch thick.

C. Grounding Bus: Predrilled rectangular bars of annealed copper, 1/4 by 4 inches in cross section, 
with 9/32-inch holes spaced 1-1/8 inches apart. Stand-off insulators for mounting shall comply 
with UL 891 for use in switchboards, 600 V and shall be Lexan or PVC, impulse tested at 
5000 V.

2.2 CONNECTORS

A. Listed and labeled by an NRTL acceptable to authorities having jurisdiction for applications in 
which used and for specific types, sizes, and combinations of conductors and other items 
connected.

B. Bolted Connectors for Conductors and Pipes: Copper or copper alloy.

C. Welded Connectors: Exothermic-welding kits of types recommended by kit manufacturer for 
materials being joined and installation conditions.

D. Bus-Bar Connectors: Mechanical type, cast silicon bronze, solderless exothermic-type wire 
terminals, and long-barrel, two-bolt connection to ground bus bar.

2.3 GROUNDING ELECTRODES

A. Ground Rods: Copper-clad; 3/4 inch by 10 feet.
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PART 3 - EXECUTION

3.1 APPLICATIONS

A. Conductors: Install solid conductor for No. 10 AWG and smaller, and stranded conductors for 
No. 8 AWG and larger unless otherwise indicated.

B. Underground Grounding Conductors: Install bare tinned copper conductor, No. 2/0 AWG 
minimum.

1. Bury at least 24 inches below grade.
2. Duct-Bank Grounding Conductor: Bury 12 inches above duct bank when indicated as 

part of duct-bank installation.

C. Isolated Grounding Conductors: Green-colored insulation with continuous yellow stripe. On 
feeders with isolated ground, identify grounding conductor where visible to normal inspection, 
with alternating bands of green and yellow tape, with at least three bands of green and two 
bands of yellow.

D. Grounding Bus: Install in electrical equipment rooms, in rooms housing service equipment, and 
elsewhere as indicated.

1. Install bus horizontally, on insulated spacers 2 inches minimum from wall, 6 inches 
above finished floor unless otherwise indicated.

2. Where indicated on both sides of doorways, route bus up to top of door frame, across top 
of doorway, and down; connect to horizontal bus.

E. Conductor Terminations and Connections:

1. Pipe and Equipment Grounding Conductor Terminations: Bolted connectors.
2. Underground Connections: Welded connectors except at test wells and as otherwise 

indicated.
3. Connections to Ground Rods at Test Wells: Bolted connectors.
4. Connections to Structural Steel: Welded connectors.

3.2 GROUNDING AT THE SERVICE

A. Equipment grounding conductors and grounding electrode conductors shall be connected to the 
ground bus. Install a main bonding jumper between the neutral and ground buses.

3.3 GROUNDING SEPARATELY DERIVED SYSTEMS

A. Generator: Install grounding electrode(s) at the generator location. The electrode shall be 
connected to the equipment grounding conductor and to the frame of the generator.

3.4 GROUNDING UNDERGROUND DISTRIBUTION SYSTEM COMPONENTS

A. Comply with IEEE C2 grounding requirements.
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B. Grounding Manholes and Handholes: Install a driven ground rod through manhole or handhole 
floor, close to wall, and set rod depth so 4 inches will extend above finished floor. If necessary, 
install ground rod before manhole is placed and provide No. 1/0 AWG bare, tinned-copper 
conductor from ground rod into manhole through a waterproof sleeve in manhole wall. Protect 
ground rods passing through concrete floor with a double wrapping of pressure-sensitive 
insulating tape or heat-shrunk insulating sleeve from 2 inches above to 6 inches below concrete.
Seal floor opening with waterproof, nonshrink grout.

C. Grounding Connections to Manhole Components: Bond exposed-metal parts such as inserts, 
cable racks, pulling irons, ladders, and cable shields within each manhole or handhole, to 
ground rod or grounding conductor. Make connections with No. 4 AWG minimum, stranded, 
hard-drawn copper bonding conductor. Train conductors level or plumb around corners and 
fasten to manhole walls. Connect to cable armor and cable shields according to written 
instructions by manufacturer of splicing and termination kits.

D. Pad-Mounted Transformers and Switches: Install two ground rods and ground ring around the 
pad. Ground pad-mounted equipment and noncurrent-carrying metal items associated with 
substations by connecting them to underground cable and grounding electrodes. Install tinned-
copper conductor not less than No. 2 AWG for ground ring and for taps to equipment grounding 
terminals. Bury ground ring not less than 6 inches from the foundation.

3.5 EQUIPMENT GROUNDING

A. Install insulated equipment grounding conductors with all feeders and branch circuits.

B. Install insulated equipment grounding conductors with the following items, in addition to those 
required by NFPA 70:

1. Feeders and branch circuits.
2. Lighting circuits.
3. Receptacle circuits.
4. Single-phase motor and appliance branch circuits.
5. Three-phase motor and appliance branch circuits.
6. Flexible raceway runs.
7. Metal-clad cable runs.
8. Busway Supply Circuits: Install insulated equipment grounding conductor from 

grounding bus in the switchgear, switchboard, or distribution panel to equipment 
grounding bar terminal on busway.

9. X-Ray Equipment Circuits: Install insulated equipment grounding conductor in circuits 
supplying x-ray equipment.

C. Air-Duct Equipment Circuits: Install insulated equipment grounding conductor to duct-mounted 
electrical devices operating at 120 V and more, including air cleaners, heaters, dampers, 
humidifiers, and other duct electrical equipment. Bond conductor to each unit and to air duct 
and connected metallic piping.

D. Water Heater and Heat-Tracing Cables: Install a separate insulated equipment grounding 
conductor to each electric water heater and heat-tracing cable. Bond conductor to heater units, 
piping, connected equipment, and components.
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E. Isolated Grounding Receptacle Circuits: Install an insulated equipment grounding conductor 
connected to the receptacle grounding terminal. Isolate conductor from raceway and from 
panelboard grounding terminals. Terminate at equipment grounding conductor terminal of the 
applicable derived system or service unless otherwise indicated.

F. Isolated Equipment Enclosure Circuits: For designated equipment supplied by a branch circuit 
or feeder, isolate equipment enclosure from supply circuit raceway with a nonmetallic raceway 
fitting listed for the purpose. Install fitting where raceway enters enclosure, and install a 
separate insulated equipment grounding conductor. Isolate conductor from raceway and from 
panelboard grounding terminals. Terminate at equipment grounding conductor terminal of the 
applicable derived system or service unless otherwise indicated.

G. Poles Supporting Outdoor Lighting Fixtures: Install grounding electrode and a separate 
insulated equipment grounding conductor in addition to grounding conductor installed with 
branch-circuit conductors.

H. Metallic Fences: Comply with requirements of IEEE C2.

1. Grounding Conductor: Bare, tinned copper, not less than No. 3 AWG.
2. Gates: Shall be bonded to the grounding conductor with a flexible bonding jumper.
3. Barbed Wire: Strands shall be bonded to the grounding conductor.

3.6 INSTALLATION

A. Grounding Conductors: Route along shortest and straightest paths possible unless otherwise 
indicated or required by Code. Avoid obstructing access or placing conductors where they may 
be subjected to strain, impact, or damage.

B. Ground Bonding Common with Lightning Protection System: Comply with NFPA 780 and 
UL 96 when interconnecting with lightning protection system. Bond electrical power system 
ground directly to lightning protection system grounding conductor at closest point to electrical 
service grounding electrode. Use bonding conductor sized same as system grounding electrode 
conductor, and install in conduit.

C. Ground Rods: Drive rods until tops are 2 inches below finished floor or final grade unless 
otherwise indicated.

1. Interconnect ground rods with grounding electrode conductor below grade and as 
otherwise indicated. Make connections without exposing steel or damaging coating if 
any.

2. For grounding electrode system, install at least three rods spaced at least one-rod length 
from each other and located at least the same distance from other grounding electrodes, 
and connect to the service grounding electrode conductor.

D. Bonding Straps and Jumpers: Install in locations accessible for inspection and maintenance 
except where routed through short lengths of conduit.

1. Bonding to Structure: Bond straps directly to basic structure, taking care not to penetrate 
any adjacent parts.
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2. Bonding to Equipment Mounted on Vibration Isolation Hangers and Supports: Install 
bonding so vibration is not transmitted to rigidly mounted equipment.

3. Use exothermic-welded connectors for outdoor locations; if a disconnect-type connection 
is required, use a bolted clamp.

E. Grounding and Bonding for Piping:

1. Metal Water Service Pipe: Install insulated copper grounding conductors, in conduit, 
from building's main service equipment, or grounding bus, to main metal water service 
entrances to building. Connect grounding conductors to main metal water service pipes; 
use a bolted clamp connector or bolt a lug-type connector to a pipe flange by using one of 
the lug bolts of the flange. Where a dielectric main water fitting is installed, connect 
grounding conductor on street side of fitting. Bond metal grounding conductor conduit or 
sleeve to conductor at each end.

2. Water Meter Piping: Use braided-type bonding jumpers to electrically bypass water 
meters. Connect to pipe with a bolted connector.

3. Bond each aboveground portion of gas piping system downstream from equipment 
shutoff valve.

F. Bonding Interior Metal Ducts: Bond metal air ducts to equipment grounding conductors of 
associated fans, blowers, electric heaters, and air cleaners. Install tinned bonding jumper to 
bond across flexible duct connections to achieve continuity.

G. Grounding for Steel Building Structure: Install a driven ground rod at base of each corner 
column and at intermediate exterior columns at distances not more than 60 feet apart.

H. Ground Ring: Install a grounding conductor, electrically connected to each building structure 
ground rod and to each indicated item, extending around the perimeter of building.

1. Install tinned-copper conductor not less than No. 2/0 AWG for ground ring and for taps 
to building steel.

2. Bury ground ring not less than 24 inches from building's foundation.

3.7 FIELD QUALITY CONTROL

A. Tests and Inspections:

1. After installing grounding system but before permanent electrical circuits have been 
energized, test for compliance with requirements.

2. Inspect physical and mechanical condition. Verify tightness of accessible, bolted, 
electrical connections with a calibrated torque wrench according to manufacturer's 
written instructions.

3. Test completed grounding system at each location where a maximum ground-resistance 
level is specified, at service disconnect enclosure grounding terminal, at individual 
ground rods. Make tests at ground rods before any conductors are connected.

a. Measure ground resistance no fewer than two full days after last trace of 
precipitation and without soil being moistened by any means other than natural 
drainage or seepage and without chemical treatment or other artificial means of 
reducing natural ground resistance.
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b. Perform tests by fall-of-potential method according to IEEE 81.

4. Prepare dimensioned Drawings locating each, ground rod and ground-rod assembly, and 
other grounding electrodes. Identify each by letter in alphabetical order, and key to the 
record of tests and observations. Include the number of rods driven and their depth at 
each location, and include observations of weather and other phenomena that may affect 
test results. Describe measures taken to improve test results.

B. Grounding system will be considered defective if it does not pass tests and inspections.

C. Prepare test and inspection reports.

D. Report measured ground resistances that exceed the following values:

1. Power and Lighting Equipment or System with Capacity of 500 kVA and less: 10 ohms.
2. Power and Lighting Equipment or System with Capacity of 500 to 1000 kVA: 5 ohms.
3. Power and Lighting Equipment or System with Capacity More Than 1000 kVA: 3 ohms.
4. Power Distribution Units or Panelboards Serving Electronic Equipment: 3 ohm(s).
5. Manhole Grounds: 10 ohms.

E. Excessive Ground Resistance: If resistance to ground exceeds specified values, notify Architect 
promptly and include recommendations to reduce ground resistance.

END OF SECTION 260526
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PART 1 - GENERAL

1.1 RELATED DOCUMENTS

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

1.2 SUMMARY

A. Section Includes:

1. Hangers and supports for electrical equipment and systems.
2. Construction requirements for concrete bases.

1.3 ACTION SUBMITTALS

A. Product Data: For each type of product.

1. Include construction details, material descriptions, dimensions of individual components 
and profiles, and finishes for the following:

a. Hangers.
b. Steel slotted support systems.
c. Nonmetallic support systems.
d. Trapeze hangers.
e. Clamps.
f. Turnbuckles.
g. Sockets.
h. Eye nuts.
i. Saddles.
j. Brackets.

2. Include rated capacities and furnished specialties and accessories.

B. Shop Drawings: For fabrication and installation details for electrical hangers and support 
systems.

1. Trapeze hangers. Include product data for components.
2. Steel slotted-channel systems.
3. Nonmetallic slotted-channel systems.
4. Equipment supports.
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1.4 INFORMATIONAL SUBMITTALS

A. Coordination Drawings: Reflected ceiling plan(s) and other details, drawn to scale, on which the 
following items are shown and coordinated with each other, using input from installers of the 
items involved:

1. Suspended ceiling components.
2. Structural members to which hangers and supports will be attached.
3. Size and location of initial access modules for acoustical tile.
4. Items penetrating finished ceiling, including the following:

a. Lighting fixtures.
b. Air outlets and inlets.
c. Speakers.
d. Sprinklers.
e. Access panels.
f. Projectors.

B. Welding certificates.

1.5 QUALITY ASSURANCE

A. Welding Qualifications: Qualify procedures and personnel according to the following:

1. AWS D1.1/D1.1M.
2. AWS D1.2/D1.2M.

PART 2 - PRODUCTS

2.1 PERFORMANCE REQUIREMENTS

A. Surface-Burning Characteristics: Comply with ASTM E 84; testing by a qualified testing 
agency. Identify products with appropriate markings of applicable testing agency.

1. Flame Rating: Class 1.
2. Self-extinguishing according to ASTM D 635.

2.2 SUPPORT, ANCHORAGE, AND ATTACHMENT COMPONENTS

A. Steel Slotted Support Systems: Comply with MFMA-4 factory-fabricated components for field 
assembly.
1. Manufacturers:  Subject to compliance with requirements, provide products by one of the 

following:

a. Allied Tube & Conduit.
b. Cooper B-Line, Inc.; a division of Cooper Industries.
c. ERICO International Corporation.
d. GS Metals Corp.
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e. Thomas & Betts Corporation.
f. Unistrut; Tyco International, Ltd.
g. Wesanco, Inc.

2. Material: Plain steel.
3. Channel Width: 1-1/4 inches.
4. Metallic Coatings: Hot-dip galvanized after fabrication and applied according to MFMA-

4.
5. Nonmetallic Coatings: Manufacturer's standard PVC, polyurethane, or polyester coating 

applied according to MFMA-4.
6. Painted Coatings: Manufacturer's standard painted coating applied according to MFMA-

4.
7. Protect finishes on exposed surfaces from damage by applying a strippable, temporary 

protective covering before shipping.
8. Channel Dimensions: Selected for applicable load criteria.

B. Conduit and Cable Support Devices: Steel hangers, clamps, and associated fittings, designed for 
types and sizes of raceway or cable to be supported.

C. Support for Conductors in Vertical Conduit: Factory-fabricated assembly consisting of threaded 
body and insulating wedging plug or plugs for nonarmored electrical conductors or cables in 
riser conduits. Plugs shall have number, size, and shape of conductor gripping pieces as 
required to suit individual conductors or cables supported. Body shall be made of malleable 
iron.

D. Structural Steel for Fabricated Supports and Restraints: ASTM A 36/A 36M steel plates, shapes, 
and bars; black and galvanized.

E. Mounting, Anchoring, and Attachment Components: Items for fastening electrical items or their 
supports to building surfaces include the following:

1. Powder-Actuated Fasteners: Threaded-steel stud, for use in hardened portland cement 
concrete, steel, or wood, with tension, shear, and pullout capacities appropriate for 
supported loads and building materials where used.
a. Manufacturers:  Subject to compliance with requirements, provide products by one 

of the following:
1) Hilti Inc.
2) ITW Ramset/Red Head; a division of Illinois Tool Works, Inc.
3) MKT Fastening, LLC.
4) Simpson Strong-Tie Co., Inc.; Masterset Fastening Systems Unit.

2. Mechanical-Expansion Anchors: Insert-wedge-type, zinc-coated steel, for use in 
hardened portland cement concrete, with tension, shear, and pullout capacities 
appropriate for supported loads and building materials where used.
a. Manufacturers:  Subject to compliance with requirements, provide products by one 

of the following:
1) Cooper B-Line, Inc.; a division of Cooper Industries.
2) Empire Tool and Manufacturing Co., Inc.
3) Hilti Inc.
4) ITW Ramset/Red Head; a division of Illinois Tool Works, Inc.
5) MKT Fastening, LLC 
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3. Concrete Inserts: Steel or malleable-iron, slotted support system units are similar to MSS 
Type 18 units and comply with MFMA-4 or MSS SP-58.
a. Clamps for Attachment to Steel Structural Elements: MSS SP-58 units are suitable 

for attached structural element.
b. Through Bolts: Structural type, hex head, and high strength. Comply with 

ASTM A 325.
c. Toggle Bolts: All-steel springhead type.
d. Hanger Rods: Threaded steel.
e. Concrete Inserts:  Steel or malleable-iron, slotted support system units similar to 

MSS Type 18; complying with MFMA-4 or MSS SP-58.
f. Clamps for Attachment to Steel Structural Elements:  MSS SP-58, type suitable for 

attached structural element.
g. Through Bolts:  Structural type, hex head, and high strength.  Comply with 

ASTM A 325.
h. Toggle Bolts:  All-steel springhead type.
i. Hanger Rods:  Threaded steel

2.3 FABRICATED METAL EQUIPMENT SUPPORT ASSEMBLIES

A. Description: Welded or bolted structural-steel shapes, shop or field fabricated to fit dimensions 
of supported equipment.

B. Materials: Comply with requirements in Section 055000 "Metal Fabrications" for steel shapes 
and plates.

PART 3 - EXECUTION

3.1 APPLICATION

A. Comply with NECA 1 and NECA 101 for application of hangers and supports for electrical 
equipment and systems unless requirements in this Section are stricter.

B. Comply with requirements for raceways and boxes specified in Section 260533 "Raceways and 
Boxes for Electrical Systems."

C. Maximum Support Spacing and Minimum Hanger Rod Size for Raceway: Space supports for 
EMTs and RMCs as scheduled in NECA 1, where its Table 1 lists maximum spacings that are 
less than those stated in] NFPA 70. Minimum rod size shall be 1/4 inch in diameter.

D. Multiple Raceways or Cables: Install trapeze-type supports fabricated with steel slotted support 
system, sized so capacity can be increased by at least 25 percent in future without exceeding 
specified design load limits.

1. Secure raceways and cables to these supports with two-bolt conduit clamps.

E. Spring-steel clamps designed for supporting single conduits without bolts may be used for 1-
1/2-inch and smaller raceways serving branch circuits and communication systems above 
suspended ceilings and for fastening raceways to trapeze supports.



SECTION 260529 - HANGERS AND SUPPORTS FOR ELECTRICAL SYSTEMS

Ethos Engineering 260529 - 5

3.2 SUPPORT INSTALLATION

A. Comply with NECA 1 and NECA 101 for installation requirements except as specified in this 
article.

B. Raceway Support Methods: In addition to methods described in NECA 1, EMTs, and RMCs 
may be supported by openings through structure members, according to NFPA 70.

C. Strength of Support Assemblies: Where not indicated, select sizes of components so strength 
will be adequate to carry present and future static loads within specified loading limits. 
Minimum static design load used for strength determination shall be weight of supported 
components plus 200 lb.

D. Mounting and Anchorage of Surface-Mounted Equipment and Components: Anchor and fasten 
electrical items and their supports to building structural elements by the following methods 
unless otherwise indicated by code:

1. To Wood: Fasten with lag screws or through bolts.
2. To New Concrete: Bolt to concrete inserts.
3. To Masonry: Approved toggle-type bolts on hollow masonry units and expansion anchor 

fasteners on solid masonry units.
4. To Existing Concrete: Expansion anchor fasteners.
5. Instead of expansion anchors, powder-actuated driven threaded studs provided with lock 

washers and nuts may be used in existing standard-weight concrete 4 inches thick or 
greater. Do not use for anchorage to lightweight-aggregate concrete or for slabs less than 
4 inches thick.

6. To Steel: Spring-tension clamps.
7. To Light Steel: Sheet metal screws.
8. Items Mounted on Hollow Walls and Nonstructural Building Surfaces: Mount cabinets, 

panelboards, disconnect switches, control enclosures, pull and junction boxes, 
transformers, and other devices on slotted-channel racks attached to substrate.

E. Drill holes for expansion anchors in concrete at locations and to depths that avoid the need for 
reinforcing bars.

3.3 INSTALLATION OF FABRICATED METAL SUPPORTS

A. Comply with installation requirements in Architectural Section "Metal Fabrications" for site-
fabricated metal supports.

B. Cut, fit, and place miscellaneous metal supports accurately in location, alignment, and elevation 
to support and anchor electrical materials and equipment.

C. Field Welding: Comply with AWS D1.1/D1.1M.
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3.4 CONCRETE BASES

A. Construct concrete bases of dimensions indicated but not less than 4 inches larger in both 
directions than supported unit, and so anchors will be a minimum of 10 bolt diameters from 
edge of the base.

B. Use 3000-psi, 28-day compressive-strength concrete. Concrete materials, reinforcement, and 
placement requirements are specified in Sections "Cast-in-Place Concrete" or "Miscellaneous 
Cast-in-Place Concrete."

C. Anchor equipment to concrete base as follows:

1. Place and secure anchorage devices. Use supported equipment manufacturer's setting 
drawings, templates, diagrams, instructions, and directions furnished with items to be 
embedded.

2. Install anchor bolts to elevations required for proper attachment to supported equipment.
3. Install anchor bolts according to anchor-bolt manufacturer's written instructions.

3.5 PAINTING

A. Touchup: Clean field welds and abraded areas of shop paint. Paint exposed areas immediately 
after erecting hangers and supports. Use same materials as used for shop painting. Comply with 
SSPC-PA 1 requirements for touching up field-painted surfaces.

1. Apply paint by brush or spray to provide minimum dry film thickness of 2.0 mils.

B. Touchup: Comply with requirements in Sections "Exterior Painting", "Interior Painting" and 
"High-Performance Coatings" for cleaning and touchup painting of field welds, bolted 
connections, and abraded areas of shop paint on miscellaneous metal.

C. Galvanized Surfaces: Clean welds, bolted connections, and abraded areas and apply 
galvanizing-repair paint to comply with ASTM A 780.

END OF SECTION 260529
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PART 1 - GENERAL

1.1 RELATED DOCUMENTS

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

1.2 SUMMARY

A. Section Includes:

1. Metal conduits, tubing, and fittings.
2. Nonmetal conduits, tubing, and fittings.
3. Metal wireways and auxiliary gutters.
4. Nonmetal wireways and auxiliary gutters.
5. Surface raceways.
6. Boxes, enclosures, and cabinets.
7. Handholes and boxes for exterior underground cabling.

1.3 DEFINITIONS

A. GRC: Galvanized rigid steel conduit.

B. IMC: Intermediate metal conduit.

C. EMT:  Electrical metallic tubing.

D. ENT:  Electrical nonmetallic tubing.

E. EPDM:  Ethylene-propylene-diene terpolymer rubber.

F. FMC:  Flexible metal conduit.

G. LFMC:  Liquidtight flexible metal conduit.

H. LFNC:  Liquidtight flexible nonmetallic conduit.

I. NBR:  Acrylonitrile-butadiene rubber.

J. RNC:  Rigid nonmetallic conduit.

1.4 ACTION SUBMITTALS

A. Product Data: For surface raceways, wireways and fittings, floor boxes, hinged-cover 
enclosures, and cabinets.
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B. Shop Drawings: For custom enclosures and cabinets. Include plans, elevations, sections, and 
attachment details.

1.5 INFORMATIONAL SUBMITTALS

A. Coordination Drawings: Conduit routing plans, drawn to scale, on which the following items 
are shown and coordinated with each other, using input from installers of items involved:

1. Structural members in paths of conduit groups with common supports.
2. HVAC and plumbing items and architectural features in paths of conduit groups with 

common supports.

B. Source quality-control reports.

PART 2 - PRODUCTS

2.1 METAL CONDUITS, TUBING, AND FITTINGS

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following:

1. AFC Cable Systems, Inc.
2. Alflex Inc.
3. Allied Tube & Conduit; a Tyco International Ltd. Co.
4. Anamet Electrical, Inc.; Anaconda Metal Hose.
5. Electri-Flex Co.
6. Manhattan/CDT/Cole-Flex.
7. Maverick Tube Corporation.
8. O-Z Gedney; a unit of General Signal.
9. Wheatland Tube Company.
10. Hylsa

B. Listing and Labeling: Metal conduits, tubing, and fittings shall be listed and labeled as defined 
in NFPA 70, by a qualified testing agency, and marked for intended location and application.

C. GRC: Comply with ANSI C80.1 and UL 6.

D. PVC-Coated Steel Conduit: PVC-coated rigid steel conduit.

1. Comply with NEMA RN 1.
2. Coating Thickness: 0.040 inch, minimum.

E. EMT: Comply with ANSI C80.3 and UL 797.

F. FMC: Comply with UL 1; zinc-coated steel.

G. LFMC: Flexible steel conduit with PVC jacket and complying with UL 360.

H. Fittings for Metal Conduit: Comply with NEMA FB 1 and UL 514B.
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1. Conduit Fittings for Hazardous (Classified) Locations: Comply with UL 886 and 
NFPA 70.

2. Fittings for EMT:

a. Material: die cast.
b. Type: compression.

3. Expansion Fittings: PVC or steel to match conduit type, complying with UL 651, rated 
for environmental conditions where installed, and including flexible external bonding 
jumper.

4. Coating for Fittings for PVC-Coated Conduit: Minimum thickness of 0.040 inch, with 
overlapping sleeves protecting threaded joints.

I. Joint Compound for GRC: Approved, as defined in NFPA 70, by authorities having jurisdiction 
for use in conduit assemblies, and compounded for use to lubricate and protect threaded conduit 
joints from corrosion and to enhance their conductivity.

2.2 NONMETALLIC CONDUITS, TUBING, AND FITTINGS

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following:

1. AFC Cable Systems, Inc.
2. Anamet Electrical, Inc.; Anaconda Metal Hose.
3. Arnco Corporation.
4. CANTEX Inc.
5. CertainTeed Corp.; Pipe & Plastics Group.
6. Condux International, Inc.
7. ElecSYS, Inc.
8. Electri-Flex Co.
9. Lamson & Sessions; Carlon Electrical Products.
10. Manhattan/CDT/Cole-Flex.
11. RACO; a Hubbell Company.
12. Thomas & Betts Corporation.

B. Listing and Labeling: Nonmetallic conduits, tubing, and fittings shall be listed and labeled as 
defined in NFPA 70, by a qualified testing agency, and marked for intended location and 
application.

C. RNC: Type EPC-40-PVCcomplying with NEMA TC 2 and UL 651 unless otherwise indicated.

D. LFNC: Comply with UL 1660.

E. RTRC: Comply with UL 1684A and NEMA TC 14.

F. Fittings for and RNC: Comply with NEMA TC 3; match to conduit or tubing type and material.

G. Fittings for LFNC: Comply with UL 514B.
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2.3 METAL WIREWAYS AND AUXILIARY GUTTERS

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following:

1. Cooper B-Line, Inc.
2. Hoffman.
3. Square D; Schneider Electric.

B. Description: Sheet metal, complying with UL 870 and NEMA 250, Type 1 or Type 3R unless 
otherwise indicated, and sized according to NFPA 70.

1. Metal wireways installed outdoors shall be listed and labeled as defined in NFPA 70, by a 
qualified testing agency, and marked for intended location and application.

C. Fittings and Accessories: Include covers, couplings, offsets, elbows, expansion joints, adapters, 
hold-down straps, end caps, and other fittings to match and mate with wireways as required for 
complete system.

D. Wireway Covers: Hinged type unless otherwise indicated.

E. Finish: Manufacturer's standard enamel finish.

2.4 NONMETALLIC WIREWAYS AND AUXILIARY GUTTERS

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following:

1. Hoffman.
2. Lamson & Sessions; Carlon Electrical Products.

B. Listing and Labeling: Nonmetallic wireways and auxiliary gutters shall be listed and labeled as 
defined in NFPA 70, by a qualified testing agency, and marked for intended location and 
application.

C. Description: Fiberglass polyester, extruded and fabricated to required size and shape, without 
holes or knockouts. Cover shall be gasketed with oil-resistant gasket material and fastened with 
captive screws treated for corrosion resistance. Connections shall be flanged and have stainless-
steel screws and oil-resistant gaskets.

D. Fittings and Accessories: Couplings, offsets, elbows, expansion joints, adapters, hold-down 
straps, end caps, and other fittings shall match and mate with wireways as required for complete 
system.

2.5 SURFACE RACEWAYS

A. Listing and Labeling: Surface raceways and tele-power poles shall be listed and labeled as 
defined in NFPA 70, by a qualified testing agency, and marked for intended location and 
application.
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B. Surface Metal Raceways: Galvanized steel with snap-on covers complying with UL 5.
Manufacturer's standard enamel finish in color selected by Architect.

1. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following:

a. Thomas & Betts Corporation.
b. Walker Systems, Inc.; Wiremold Company (The).
c. Wiremold Company (The); Electrical Sales Division.
d. Panduit.

C. Tele-Power Poles:

1. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following:
a. Wiremold Company (The); Electrical Sales Division.
b. Panduit

2. Material: Aluminum with clear anodized finish.
3. Fittings and Accessories: Dividers, end caps, covers, cutouts, wiring harnesses, devices, 

mounting materials, and other fittings shall match and mate with tele-power pole as 
required for complete system.

2.6 BOXES, ENCLOSURES, AND CABINETS

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following:

1. Cooper Crouse-Hinds; Div. of Cooper Industries, Inc.
2. EGS/Appleton Electric.
3. Erickson Electrical Equipment Company.
4. Hoffman.
5. Hubbell Incorporated; Killark Electric Manufacturing Co. Division.
6. O-Z/Gedney; a unit of General Signal.
7. RACO; a Hubbell Company.
8. Robroy Industries, Inc.; Enclosure Division.
9. Spring City Electrical Manufacturing Company.
10. Thomas & Betts Corporation.
11. Walker Systems, Inc.; Wiremold Company (The).

B. General Requirements for Boxes, Enclosures, and Cabinets: Boxes, enclosures, and cabinets 
installed in wet locations shall be listed for use in wet locations.

C. Sheet Metal Outlet and Device Boxes: Comply with NEMA OS 1 and UL 514A.

D. Cast-Metal Outlet and Device Boxes: Comply with NEMA FB 1, aluminum, Type FD, with 
gasketed cover.

E. Metal Floor Boxes:

1. Material: sheet metal.
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2. Type: Fully adjustable.
3. Shape: Rectangular.
4. Listing and Labeling: Metal floor boxes shall be listed and labeled as defined in 

NFPA 70, by a qualified testing agency, and marked for intended location and 
application.

F. Luminaire Outlet Boxes: Nonadjustable, designed for attachment of luminaire weighing 50 lb.
Outlet boxes designed for attachment of luminaires weighing more than 50 lb shall be listed and 
marked for the maximum allowable weight.

G. Paddle Fan Outlet Boxes: Nonadjustable, designed for attachment of paddle fan weighing 70 lb.

1. Listing and Labeling: Paddle fan outlet boxes shall be listed and labeled as defined in 
NFPA 70, by a qualified testing agency, and marked for intended location and 
application.

H. Small Sheet Metal Pull and Junction Boxes: NEMA OS 1.

I. Cast-Metal Access, Pull, and Junction Boxes: Comply with NEMA FB 1 and UL 1773, cast
aluminum with gasketed cover.

J. Box extensions used to accommodate new building finishes shall be of same material as 
recessed box.

K. Device Box Dimensions: 4 inches by 2-1/8 inches by 2-1/8 inches deep.

L. Gangable boxes are allowed as along is permitted by the NEC.

M. Hinged-Cover Enclosures: Comply with UL 50 and NEMA 250, Type 1 for indoor applications 
and Type 3R (stainless steel) outdoor with continuous-hinge cover with flush latch unless 
otherwise indicated.

1. Metal Enclosures: Steel, finished inside and out with manufacturer's standard enamel.
2. Nonmetallic Enclosures: Fiberglass.
3. Interior Panels: Steel; all sides finished with manufacturer's standard enamel.

N. Cabinets:

1. NEMA 250, Type 1, Type 3R galvanized-steel or 4XSS box with removable interior 
panel and removable front, finished inside and out with manufacturer's standard enamel.

2. Hinged door in front cover with flush latch and concealed hinge.
3. Key latch to match panelboards.
4. Metal barriers to separate wiring of different systems and voltage.
5. Accessory feet where required for freestanding equipment.
6. Nonmetallic cabinets shall be listed and labeled as defined in NFPA 70, by a qualified 

testing agency, and marked for intended location and application.

2.7 HANDHOLES AND BOXES FOR EXTERIOR UNDERGROUND WIRING

A. General Requirements for Handholes and Boxes:
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1. Boxes and handholes for use in underground systems shall be designed and identified as 
defined in NFPA 70, for intended location and application.

2. Boxes installed in wet areas shall be listed and labeled as defined in NFPA 70, by a 
qualified testing agency, and marked for intended location and application.

B. Polymer-Concrete Handholes and Boxes with Polymer-Concrete Cover: Molded of sand and 
aggregate, bound together with polymer resin, and reinforced with steel, fiberglass, or a 
combination of the two.
1. Manufacturers:  Subject to compliance with requirements, provide products by one of the 

following:
2. Basis-of-Design Product:  Subject to compliance with requirements, provide the product 

indicated on Drawings or a comparable product by one of the following:

a. Armorcast Products Company.
b. Carson Industries LLC.
c. CDR Systems Corporation.
d. NewBasis.

3. Standard: Comply with SCTE 77.
4. Configuration: Designed for flush burial with open bottom unless otherwise indicated.
5. Cover: Weatherproof, secured by tamper-resistant locking devices and having structural 

load rating consistent with enclosure and handhole location.
6. Cover Finish: Nonskid finish shall have a minimum coefficient of friction of 0.50.
7. Cover Legend: Molded lettering, "ELECTRIC".
8. Conduit Entrance Provisions: Conduit-terminating fittings shall mate with entering ducts 

for secure, fixed installation in enclosure wall.
9. Handholes 18 Inches Wide by 24 Inches Long and Larger: Have inserts for cable racks 

and pulling-in irons installed before concrete is poured.

2.8 SOURCE QUALITY CONTROL FOR UNDERGROUND ENCLOSURES

A. Handhole and Pull-Box Prototype Test: Test prototypes of handholes and boxes for compliance 
with SCTE 77. Strength tests shall be for specified tier ratings of products supplied.

1. Tests of materials shall be performed by an independent testing agency.
2. Strength tests of complete boxes and covers shall be by either an independent testing 

agency or manufacturer. A qualified registered professional engineer shall certify tests by 
manufacturer.

3. Testing machine pressure gages shall have current calibration certification complying 
with ISO 9000 and ISO 10012 and traceable to NIST standards.

PART 3 - EXECUTION

3.1 RACEWAY APPLICATION

A. Outdoors: Apply raceway products as specified below unless otherwise indicated:

1. Exposed Conduit: GRC.
2. Concealed Conduit, Aboveground: GRC.
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3. Underground Conduit: RNC, Type EPC-40-PVC.
4. Connection to Vibrating Equipment (Including Transformers and Hydraulic, Pneumatic, 

Electric Solenoid, or Motor-Driven Equipment): LFMC.
5. Boxes and Enclosures, Aboveground: NEMA 250, Type 3R or Type 4SS as noted on 

plans.

B. Indoors: Apply raceway products as specified below unless otherwise indicated:

1. Exposed, Not Subject to Physical Damage: EMT.
2. Exposed and Subject to Severe Physical Damage: GRC. Raceway locations include the 

following:

a. Loading dock.
b. Corridors used for traffic of mechanized carts, forklifts, and pallet-handling units.
c. Mechanical rooms.
d. Gymnasiums.

3. Concealed in Ceilings and Interior Walls and Partitions: EMT
4. Connection to Vibrating Equipment (Including Transformers and Hydraulic, Pneumatic, 

Electric Solenoid, or Motor-Driven Equipment): FMC, except use LFMC in damp or wet 
locations.

5. Damp or Wet Locations: GRC.
6. Boxes and Enclosures: NEMA 250, Type 1, except use NEMA 250, Type 4 stainless 

steel in institutional and commercial kitchens and damp or wet locations.

C. Minimum Raceway Size: 1/2-inch trade size.

D. Raceway Fittings: Compatible with raceways and suitable for use and location.

1. Rigid and Intermediate Steel Conduit: Use threaded rigid steel conduit fittings unless 
otherwise indicated. Comply with NEMA FB 2.10.

2. PVC Externally Coated, Rigid Steel Conduits: Use only fittings listed for use with this 
type of conduit. Patch and seal all joints, nicks, and scrapes in PVC coating after 
installing conduits and fittings. Use sealant recommended by fitting manufacturer and 
apply in thickness and number of coats recommended by manufacturer.

3. EMT: Use setscrew steel fittings. Comply with NEMA FB 2.10.
4. Flexible Conduit: Use only fittings listed for use with flexible conduit. Comply with 

NEMA FB 2.20.

E. Install nonferrous conduit or tubing for circuits operating above 60 Hz. Where aluminum 
raceways are installed for such circuits and pass through concrete, install in nonmetallic sleeve.

F. Do not install aluminum conduits, boxes, or fittings in contact with concrete or earth.

G. Install surface raceways only where indicated on Drawings.

H. Do not install nonmetallic conduit where ambient temperature exceeds 120 deg F.
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3.2 INSTALLATION

A. Comply with NECA 1 and NECA 101 for installation requirements except where requirements 
on Drawings or in this article are stricter. Comply with NECA 102 for aluminum conduits.
Comply with NFPA 70 limitations for types of raceways allowed in specific occupancies and 
number of floors.

B. Keep raceways at least 6 inches away from parallel runs of flues and steam or hot-water pipes.
Install horizontal raceway runs above water and steam piping.

C. Complete raceway installation before starting conductor installation.

D. Comply with requirements in Section 260529 "Hangers and Supports for Electrical Systems" 
for hangers and supports.

E. Arrange stub-ups so curved portions of bends are not visible above finished slab.

F. Install no more than the equivalent of three 90-degree bends in any conduit run except for 
control wiring conduits, for which fewer bends are allowed. Support within 12 inches of 
changes in direction.

G. Conceal conduit and EMT within finished walls, ceilings, and floors unless otherwise indicated.
Install conduits parallel or perpendicular to building lines.

H. Support conduit within 12 inches of enclosures to which attached.

I. Raceways Embedded in Slabs:

1. Run conduit larger than 1-inch trade size, parallel or at right angles to main 
reinforcement. Where at right angles to reinforcement, place conduit close to slab 
support. Secure raceways to reinforcement at maximum 10-foot intervals.

2. Arrange raceways to cross building expansion joints at right angles with expansion 
fittings.

3. Arrange raceways to keep a minimum of 2 inches of concrete cover in all directions.
4. Do not embed threadless fittings in concrete unless specifically approved by Architect for 

each specific location.
5. Change from RNC, Type EPC-40-PVC TO EMT or GRC before rising above floor.

J. Stub-ups to Above Recessed Ceilings:

1. Use EMT for raceways.
2. Use a conduit bushing or insulated fitting to terminate stub-ups not terminated in hubs or 

in an enclosure.

K. Threaded Conduit Joints, Exposed to Wet, Damp, Corrosive, or Outdoor Conditions: Apply 
listed compound to threads of raceway and fittings before making up joints. Follow compound 
manufacturer's written instructions.

L. Coat field-cut threads on PVC-coated raceway with a corrosion-preventing conductive 
compound prior to assembly.
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M. Raceway Terminations at Locations Subject to Moisture or Vibration: Use insulating bushings 
to protect conductors including conductors smaller than No. 4 AWG.

N. Terminate threaded conduits into threaded hubs or with locknuts on inside and outside of boxes 
or cabinets. Install bushings on conduits up to 1-1/4-inch trade size and insulated throat metal 
bushings on 1-1/2-inch trade size and larger conduits terminated with locknuts. Install insulated 
throat metal grounding bushings on service conduits.

O. Install raceways square to the enclosure and terminate at enclosures with locknuts. Install 
locknuts hand tight plus 1/4 turn more.

P. Do not rely on locknuts to penetrate nonconductive coatings on enclosures. Remove coatings in 
the locknut area prior to assembling conduit to enclosure to assure a continuous ground path.

Q. Cut conduit perpendicular to the length. For conduits 2-inch trade size and larger, use roll cutter 
or a guide to make cut straight and perpendicular to the length.

R. Install pull wires in empty raceways. Use polypropylene or monofilament plastic line with not 
less than 200-lb tensile strength. Leave at least 12 inches of slack at each end of pull wire. Cap 
underground raceways designated as spare above grade alongside raceways in use.

S. Surface Raceways:

1. Install surface raceway with a minimum 2-inch radius control at bend points.
2. Secure surface raceway with screws or other anchor-type devices at intervals not 

exceeding 48 inches and with no less than two supports per straight raceway section.
Support surface raceway according to manufacturer's written instructions. Tape and glue 
are not acceptable support methods.

T. Install raceway sealing fittings at accessible locations according to NFPA 70 and fill them with 
listed sealing compound. For concealed raceways, install each fitting in a flush steel box with a 
blank cover plate having a finish similar to that of adjacent plates or surfaces. Install raceway 
sealing fittings according to NFPA 70.

U. Install devices to seal raceway interiors at accessible locations. Locate seals so no fittings or 
boxes are between the seal and the following changes of environments. Seal the interior of all 
raceways at the following points:

1. Where conduits pass from warm to cold locations, such as boundaries of refrigerated 
spaces.

2. Where an underground service raceway enters a building or structure.
3. Where otherwise required by NFPA 70.

V. Comply with manufacturer's written instructions for solvent welding RNC and fittings.

W. Expansion-Joint Fittings:

1. Install in each run of aboveground RNC that is located where environmental temperature 
change may exceed 30 deg F and that has straight-run length that exceeds 25 feet. Install 
in each run of aboveground RMC conduit that is located where environmental 
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temperature change may exceed 100 deg F and that has straight-run length that exceeds 
100 feet.

2. Install type and quantity of fittings that accommodate temperature change listed for each 
of the following locations:

a. Outdoor Locations Not Exposed to Direct Sunlight: 125 deg F temperature change.
b. Outdoor Locations Exposed to Direct Sunlight: 155 deg F temperature change.
c. Indoor Spaces Connected with Outdoors without Physical Separation: 125 deg F

temperature change.
d. Attics: 135 deg F.
e. .

3. Install fitting(s) that provide expansion and contraction for at least 0.00041 inch per foot 
of length of straight run per deg F of temperature change for PVC conduits. Install 
fitting(s) that provide expansion and contraction for at least 0.000078 inch per foot of 
length of straight run per deg F of temperature change for metal conduits.

4. Install expansion fittings at all locations where conduits cross building or structure 
expansion joints.

5. Install each expansion-joint fitting with position, mounting, and piston setting selected 
according to manufacturer's written instructions for conditions at specific location at time 
of installation. Install conduit supports to allow for expansion movement.

X. Flexible Conduit Connections: Comply with NEMA RV 3. Use a maximum of 72 inches of 
flexible conduit for recessed and semirecessed luminaires, equipment subject to vibration, noise 
transmission, or movement; and for transformers and motors.

1. Use LFMC in damp or wet locations subject to severe physical damage.
2. Use LFMC or LFNC in damp or wet locations not subject to severe physical damage.

Y. Mount boxes at heights indicated on Drawings. If mounting heights of boxes are not 
individually indicated, give priority to ADA requirements. Install boxes with height measured to 
center of box unless otherwise indicated.

Z. Recessed Boxes in Masonry Walls: Saw-cut opening for box in center of cell of masonry block, 
and install box flush with surface of wall. Prepare block surfaces to provide a flat surface for a 
raintight connection between box and cover plate or supported equipment and box.

AA. Horizontally separate boxes mounted on opposite sides of walls so they are not in the same 
vertical channel.

BB. Locate boxes so that cover or plate will not span different building finishes.

CC. Support boxes of three gangs or more from more than one side by spanning two framing 
members or mounting on brackets specifically designed for the purpose.

DD. Fasten junction and pull boxes to or support from building structure. Do not support boxes by 
conduits.

EE. Set metal floor boxes level and flush with finished floor surface.

FF. Set nonmetallic floor boxes level. Trim after installation to fit flush with finished floor surface.
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3.3 INSTALLATION OF UNDERGROUND CONDUIT

A. Direct-Buried Conduit:

1. Excavate trench bottom to provide firm and uniform support for conduit. Prepare trench 
bottom as specified in Division 3 for pipe less than 6 inches in nominal diameter.

2. Install backfill as specified in Division 3."
3. After installing conduit, backfill and compact. Start at tie-in point, and work toward end 

of conduit run, leaving conduit at end of run free to move with expansion and contraction 
as temperature changes during this process. Firmly hand tamp backfill around conduit to 
provide maximum supporting strength. After placing controlled backfill to within 12 
inches of finished grade, make final conduit connection at end of run and complete 
backfilling with normal compaction as specified in Division 3."

4. Install manufactured duct elbows for stub-ups at poles and equipment and at building 
entrances through floor unless otherwise indicated. Encase elbows for stub-up ducts 
throughout length of elbow.

5. Install manufactured rigid steel conduit elbows for stub-ups at poles and equipment and 
at building entrances through floor.

a. Couple steel conduits to ducts with adapters designed for this purpose, and encase 
coupling with 3 inches of concrete for a minimum of 12 inches on each side of the 
coupling.

b. For stub-ups at equipment mounted on outdoor concrete bases and where conduits 
penetrate building foundations, extend steel conduit horizontally a minimum of 
60 inches from edge of foundation or equipment base. Install insulated grounding 
bushings on terminations at equipment.

6. Warning Planks: Bury warning planks approximately 12 inches above direct-buried 
conduits but a minimum of 6 inches below grade. Align planks along centerline of 
conduit.

7. Underground Warning Tape: Comply with requirements in Section 260553 
"Identification for Electrical Systems."

3.4 INSTALLATION OF UNDERGROUND HANDHOLES AND BOXES

A. Install handholes and boxes level and plumb and with orientation and depth coordinated with 
connecting conduits to minimize bends and deflections required for proper entrances.

B. Unless otherwise indicated, support units on a level bed of crushed stone or gravel, graded from 
1/2-inch sieve to No. 4 sieve and compacted to same density as adjacent undisturbed earth.

C. Elevation: In paved areas, set so cover surface will be flush with finished grade. Set covers of 
other enclosures 1 inch above finished grade.

D. Install handholes with bottom below frost line, below grade.

E. Install removable hardware, including pulling eyes, cable stanchions, cable arms, and insulators, 
as required for installation and support of cables and conductors and as indicated. Select arm 
lengths to be long enough to provide spare space for future cables but short enough to preserve 
adequate working clearances in enclosure.
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F. Field-cut openings for conduits according to enclosure manufacturer's written instructions. Cut 
wall of enclosure with a tool designed for material to be cut. Size holes for terminating fittings 
to be used, and seal around penetrations after fittings are installed.

3.5 SLEEVE AND SLEEVE-SEAL INSTALLATION FOR ELECTRICAL PENETRATIONS

A. Install sleeves and sleeve seals at penetrations of exterior floor and wall assemblies. Comply 
with requirements in Section 260544 "Sleeves and Sleeve Seals for Electrical Raceways and 
Cabling."

3.6 FIRESTOPPING

A. Install firestopping at penetrations of fire-rated floor and wall assemblies. Comply with 
requirements in Section 078413 "Penetration Firestopping."

3.7 PROTECTION

A. Protect coatings, finishes, and cabinets from damage and deterioration.

1. Repair damage to galvanized finishes with zinc-rich paint recommended by 
manufacturer.

2. Repair damage to PVC coatings or paint finishes with matching touchup coating 
recommended by manufacturer.

END OF SECTION 260533
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PART 1 - GENERAL

1.1 RELATED DOCUMENTS

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

1.2 SUMMARY

A. Section Includes:

1. Sleeves for raceway and cable penetration of non-fire-rated construction walls and floors.
2. Sleeve-seal systems.
3. Sleeve-seal fittings.
4. Grout.
5. Silicone sealants.

B. Related Requirements:

1. Section 078413 "Penetration Firestopping" for penetration firestopping installed in fire-
resistance-rated walls, horizontal assemblies, and smoke barriers, with and without 
penetrating items.

1.3 ACTION SUBMITTALS

A. Product Data: For each type of product.

PART 2 - PRODUCTS

2.1 SLEEVES

A. Wall Sleeves:

1. Steel Pipe Sleeves: ASTM A 53/A 53M, Type E, Grade B, Schedule 40, zinc coated, 
plain ends.

2. Cast-Iron Pipe Sleeves: Cast or fabricated "wall pipe," equivalent to ductile-iron pressure 
pipe, with plain ends and integral waterstop unless otherwise indicated.

B. Sleeves for Conduits Penetrating Non-Fire-Rated Gypsum Board Assemblies: Galvanized-steel 
sheet; 0.0239-inch minimum thickness; round tube closed with welded longitudinal joint, with 
tabs for screw-fastening the sleeve to the board.

C. PVC-Pipe Sleeves: ASTM D 1785, Schedule 40.
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D. Molded-PVC Sleeves: With nailing flange for attaching to wooden forms.

E. Molded-PE or -PP Sleeves: Removable, tapered-cup shaped, and smooth outer surface with 
nailing flange for attaching to wooden forms.

F. Sleeves for Rectangular Openings:

1. Material: Galvanized sheet steel.
2. Minimum Metal Thickness:

a. For sleeve cross-section rectangle perimeter less than 50 inches and with no side 
larger than 16 inches, thickness shall be 0.052 inch.

b. For sleeve cross-section rectangle perimeter 50 inches or more and one or more 
sides larger than 16 inches, thickness shall be 0.138 inch.

2.2 SLEEVE-SEAL SYSTEMS

A. Description: Modular sealing device, designed for field assembly, to fill annular space between 
sleeve and raceway or cable.

1. Manufacturers:

a. Advance Products & Systems, Inc.
b. Calpico, Inc.
c. Metraflex Co.
d. Pipeline Seal and Insulator, Inc.

2. Sealing Elements: Nitrile (Buna N rubber interlocking links shaped to fit surface of pipe.
Include type and number required for pipe material and size of pipe.

3. Pressure Plates: Carbon steel.
4. Connecting Bolts and Nuts: [Carbon steel, with corrosion-resistant coating,] of length 

required to secure pressure plates to sealing elements.

2.3 SLEEVE-SEAL FITTINGS

A. Description: Manufactured plastic, sleeve-type, waterstop assembly made for embedding in 
concrete slab or wall. Unit shall have plastic or rubber waterstop collar with center opening to 
match piping OD.

2.4 GROUT

A. Description: Nonshrink; recommended for interior and exterior sealing openings in non-fire-
rated walls or floors.

B. Standard: ASTM C 1107/C 1107M, Grade B, post-hardening and volume-adjusting, dry, 
hydraulic-cement grout.

C. Design Mix: 5000-psi, 28-day compressive strength.
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D. Packaging: Premixed and factory packaged.

2.5 SILICONE SEALANTS

A. Silicone Sealants: Single-component, silicone-based, neutral-curing elastomeric sealants of 
grade indicated below.

1. Grade: Pourable (self-leveling) formulation for openings in floors and other horizontal 
surfaces that are not fire rated.

2. Sealant shall have VOC content of 150 g/L or less when calculated according to 
40 CFR 59, Subpart D (EPA Method 24).

3. Sealant shall comply with the testing and product requirements of the California 
Department of Health Services' "Standard Practice for the Testing of Volatile Organic 
Emissions from Various Sources Using Small-Scale Environmental Chambers."

B. Silicone Foams: Multicomponent, silicone-based liquid elastomers that, when mixed, expand 
and cure in place to produce a flexible, nonshrinking foam.

PART 3 - EXECUTION

3.1 SLEEVE INSTALLATION FOR NON-FIRE-RATED ELECTRICAL PENETRATIONS

A. Comply with NECA 1.

B. Comply with NEMA VE 2 for cable tray and cable penetrations.

C. Sleeves for Conduits Penetrating Above-Grade Non-Fire-Rated Concrete and Masonry-Unit 
Floors and Walls:

1. Interior Penetrations of Non-Fire-Rated Walls and Floors:

a. Seal annular space between sleeve and raceway or cable, using joint sealant 
appropriate for size, depth, and location of joint. Comply with requirements in 
Section 079200 "Joint Sealants."

b. Seal space outside of sleeves with mortar or grout. Pack sealing material solidly 
between sleeve and wall so no voids remain. Tool exposed surfaces smooth; 
protect material while curing.

2. Use pipe sleeves unless penetration arrangement requires rectangular sleeved opening.
3. Size pipe sleeves to provide 1/4-inch annular clear space between sleeve and raceway or 

cable unless sleeve seal is to be installed.
4. Install sleeves for wall penetrations unless core-drilled holes or formed openings are 

used. Install sleeves during erection of walls. Cut sleeves to length for mounting flush 
with both surfaces of walls. Deburr after cutting.

5. Install sleeves for floor penetrations. Extend sleeves installed in floors 2 inches above 
finished floor level. Install sleeves during erection of floors.
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D. Sleeves for Conduits Penetrating Non-Fire-Rated Gypsum Board Assemblies:

1. Use circular metal sleeves unless penetration arrangement requires rectangular sleeved 
opening.

2. Seal space outside of sleeves with approved joint compound for gypsum board 
assemblies.

E. Roof-Penetration Sleeves: Seal penetration of individual raceways and cables with flexible 
boot-type flashing units applied in coordination with roofing work.

F. Aboveground, Exterior-Wall Penetrations: Seal penetrations using steel pipe sleeves and 
mechanical sleeve seals. Select sleeve size to allow for 1-inch annular clear space between pipe 
and sleeve for installing mechanical sleeve seals.

G. Underground, Exterior-Wall and Floor Penetrations: Install cast-iron pipe sleeves. Size sleeves 
to allow for 1-inch annular clear space between raceway or cable and sleeve for installing 
sleeve-seal system.

3.2 SLEEVE-SEAL-SYSTEM INSTALLATION

A. Install sleeve-seal systems in sleeves in exterior concrete walls and slabs-on-grade at raceway 
entries into building.

B. Install type and number of sealing elements recommended by manufacturer for raceway or 
cable material and size. Position raceway or cable in center of sleeve. Assemble mechanical 
sleeve seals and install in annular space between raceway or cable and sleeve. Tighten bolts 
against pressure plates that cause sealing elements to expand and make watertight seal.

3.3 SLEEVE-SEAL-FITTING INSTALLATION

A. Install sleeve-seal fittings in new walls and slabs as they are constructed.

B. Assemble fitting components of length to be flush with both surfaces of concrete slabs and 
walls. Position waterstop flange to be centered in concrete slab or wall.

C. Secure nailing flanges to concrete forms.

D. Using grout, seal the space around outside of sleeve-seal fittings.

END OF SECTION 260544
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PART 1 - GENERAL

1.1 SUMMARY

A. Section Includes:

1. Identification for raceways.
2. Identification of power and control cables.
3. Identification for conductors.
4. Underground-line warning tape.
5. Warning labels and signs.
6. Instruction signs.
7. Equipment identification labels.
8. Miscellaneous identification products.

1.2 ACTION SUBMITTALS

A. Product Data: For each electrical identification product indicated.

1.3 QUALITY ASSURANCE

A. Comply with ANSI A13.1.

B. Comply with NFPA 70.

C. Comply with 29 CFR 1910.144 and 29 CFR 1910.145.

D. Comply with ANSI Z535.4 for safety signs and labels.

E. Adhesive-attached labeling materials, including label stocks, laminating adhesives, and inks
used by label printers, shall comply with UL 969.

PART 2 - PRODUCTS

2.1 POWER AND CONTROL RACEWAY IDENTIFICATION MATERIALS

A. Comply with ANSI A13.1 for minimum size of letters for legend and for minimum length of
color field for each raceway size.

B. Colors for Raceways Carrying Circuits at 600 V or Less:

1. Black letters on an orange field.
2. Legend: Indicate voltage and system or service type.
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C. Vinyl Labels for Raceways Carrying Circuits at 600 V or Less: Preprinted, flexible label
laminated with a clear, weather- and chemical-resistant coating and matching wraparound clear
adhesive tape for securing ends of legend label.

2.2 ARMORED AND METAL-CLAD CABLE IDENTIFICATION MATERIALS

A. Comply with ANSI A13.1 for minimum size of letters for legend and for minimum length of
color field for each cable size.

B. Colors for Cables Carrying Circuits at 600 V and Less:

1. Black letters on an orange field.
2. Legend: Indicate voltage and system or service type.

C. Vinyl Labels: Preprinted, flexible label laminated with a clear, weather- and chemical-resistant
coating and matching wraparound clear adhesive tape for securing ends of legend label.

D. Self-Adhesive Vinyl Tape: Colored, heavy duty, waterproof, fade resistant; 2 inches wide;
compounded for outdoor use.

E. Heat-Shrink Preprinted Tubes: Flame-retardant polyolefin tube with machine-printed identi-
fication label. Sized to suit diameter of and shrinks to fit firmly around cable it identifies. Full
shrink recovery at a maximum of 200 deg F. Comply with UL 224.

2.3 POWER AND CONTROL CABLE IDENTIFICATION MATERIALS

A. Comply with ANSI A13.1 for minimum size of letters for legend and for minimum length of
color field for each raceway and cable size.

B. Vinyl Labels: Preprinted, flexible label laminated with a clear, weather- and chemical-resistant
coating and matching wraparound clear adhesive tape for securing ends of legend label.

C. Self-Adhesive, Self-Laminating Polyester Labels: Preprinted, 3-mil thick flexible label with
acrylic pressure-sensitive adhesive that provides a clear, weather- and chemical- resistant,
self-laminating, protective shield over the legend. Labels sized to fit the cable diameter
such that the clear shield overlaps the entire printed legend.

D. Heat-Shrink Preprinted Tubes: Flame-retardant polyolefin tube with machine-printed identi-
fication label. Sized to suit diameter of and shrinks to fit firmly around cable it identifies. Full
shrink recovery at a maximum of 200 deg F. Comply with UL 224.

E. Snap-Around Labels: Slit, pretensioned, flexible, preprinted, color-coded acrylic sleeve, with
diameter sized to suit diameter of cable it identifies and to stay in place by gripping action.

F. Snap-Around, Color-Coding Bands: Slit, pretensioned, flexible, solid-colored acrylic sleeve, 2
inches long, with diameter sized to suit diameter of cable it identifies and to stay in place by
gripping action.
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2.4 CONDUCTOR IDENTIFICATION MATERIALS

A. Color-Coding Conductor Tape: Colored, self-adhesive vinyl tape not less than 3 mils thick
by 1 to 2 inches wide.

B. Self-Adhesive, Self-Laminating Polyester Labels: Preprinted, 3-mil- thick flexible label with
acrylic pressure-sensitive adhesive that provides a clear, weather- and chemical- resistant,
self-laminating, protective shield over the legend. Labels sized to fit the conductor diameter
such that the clear shield overlaps the entire printed legend.

C. Heat-Shrink Preprinted Tubes: Flame-retardant polyolefin tube with machine-printed identi-
fication label. Sized to suit diameter of and shrinks to fit firmly around conductor it identi-
fies. Full shrink recovery at a maximum of 200 deg F. Comply with UL 224.

D. Marker Tapes: Vinyl or vinyl-cloth, self-adhesive wraparound type, with circuit identification
legend machine printed by thermal transfer or equivalent process.

2.5 WARNING LABELS AND SIGNS

A. Comply with NFPA 70 and 29 CFR 1910.145.

B. Self-Adhesive Warning Labels: Factory-printed, multicolor, pressure-sensitive adhesive labels,
configured for display on front cover, door, or other access to equipment unless otherwise
indicated.

C. Baked-Enamel Warning Signs:

1. Preprinted aluminum signs, punched or drilled for fasteners, with colors, legend, and size
required for application.

2. 1/4-inch grommets in corners for mounting.
3. Nominal size, 7 by 10 inches.

D. Metal-Backed, Butyrate Warning Signs:

1. Weather-resistant, nonfading, preprinted, cellulose-acetate butyrate signs with 0.0396-
inch galvanized-steel backing; and with colors, legend, and size required for applica-
tion.

2. 1/4-inch grommets in corners for mounting.
3. Nominal size, 10 by 14 inches.

E. Warning label and sign shall include, but are not limited to, the following legends:

1. Multiple Power Source Warning: "DANGER - ELECTRICAL SHOCK HAZARD -
EQUIPMENT HAS MULTIPLE POWER SOURCES."

2. Workspace Clearance Warning: "WARNING - OSHA REGULATION - AREA IN
FRONT OF ELECTRICAL EQUIPMENT MUST BE KEPT CLEAR FOR 36
INCHES."
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2.6 INSTRUCTION SIGNS

A. Engraved, laminated acrylic or melamine plastic, minimum 1/16 inch thick for signs up to 20
sq. inches and 1/8 inch thick for larger sizes.

1. Engraved legend with black letters on white face.
2. Punched or drilled for mechanical fasteners.
3. Framed with mitered acrylic molding and arranged for attachment at applicable

equipment.

B. Adhesive Film Label: Machine printed, in black, by thermal transfer or equivalent process.
Minimum letter height shall be 3/8 inch.

C. Adhesive Film Label with Clear Protective Overlay: Machine printed, in black, by thermal
transfer or equivalent process. Minimum letter height shall be 3/8 inch. Overlay shall provide a
weatherproof and UV-resistant seal for label.

2.7 EQUIPMENT IDENTIFICATION LABELS

A. Adhesive Film Label with Clear Protective Overlay: Machine printed, in black, by thermal
transfer or equivalent process. Minimum letter height shall be 3/8 inch. Overlay shall provide a
weatherproof and UV-resistant seal for label.

B. Self-Adhesive, Engraved, Laminated Acrylic or Melamine Label: Adhesive backed, with white
letters on a dark-gray background. Minimum letter height shall be 3/8 inch.

C. Stenciled Legend: In nonfading, waterproof, black ink or paint. Minimum letter height shall be
1 inch.

2.8 MISCELLANEOUS IDENTIFICATION PRODUCTS

A. Paint: Comply with requirements in painting Sections for paint materials and application
requirements. Select paint system applicable for surface material and location (exterior or
interior).

B. Fasteners for Labels and Signs: Self-tapping, stainless-steel screws or stainless-steel machine
screws with nuts and flat and lock washers.

PART 3 - EXECUTION

3.1 INSTALLATION

A. Location: Install identification materials and devices at locations for most convenient viewing
without interference with operation and maintenance of equipment.

B. Apply identification devices to surfaces that require finish after completing finish work.
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C. Self-Adhesive Identification Products: Clean surfaces before application, using materials
and methods recommended by manufacturer of identification device.

D. Attach signs and plastic labels that are not self-adhesive type with mechanical fasteners ap-
propriate to the location and substrate.

E. Attach plastic raceway and cable labels that are not self-adhesive type with clear vinyl tape
with adhesive appropriate to the location and substrate.

F. System Identification Color-Coding Bands for Raceways and Cables: Each color-coding
band shall completely encircle cable or conduit. Place adjacent bands of two-color mark-
ings in contact, side by side. Locate bands at changes in direction, at penetrations of walls
and floors, at 50-foot maximum intervals in straight runs, and at 25-foot maximum intervals
in congested areas.

G. Underground-Line Warning Tape: During backfilling of trenches install continuous under-
ground-line warning tape directly above line at 6 to 8 inches below finished grade. Use
multiple tapes where width of multiple lines installed in a common trench or concrete enve-
lope exceeds 16 inches overall.

H. Painted Identification: Comply with requirements in painting Sections for surface prepara-
tion and paint application.

3.2 IDENTIFICATIONSCHEDULE

A. Accessible Raceways and Metal-Clad Cables, 600 V or Less, for Service, Feeder, and
Branch Circuits More Than 30 A, and 120 V to ground: Install labels at 30-foot maxi-
mum intervals.

B. Accessible Raceways and Cables within Buildings: Identify the covers of each junction
and pull box of the following systems with self-adhesive vinyl labels with the wiring system
legend and system voltage. System legends shall be as follows:

1. Emergency Power.
2. Power.
3. UPS.
4. Fire Alarm System
5. Fire-Suppression Supervisory and Control System
6. Security System
7. Mechanical and Electrical Supervisory System
8. Telecommunication System.
9. Control Wiring.

C. Power-Circuit Conductor Identification:  For secondary conductors No. 1/0 AWG and larger 
in vaults, pull and junction boxes, manholes, and handholes use color-coding conductor tape.  
Identify source and circuit number of each set of conductors.  For single conductor cables, 
identify phase in addition to the above.

D. Power-Circuit Conductor Identification, 600 V or Less: For conductors in vaults, pull
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and junction boxes, manholes, and handholes, use color-coding conductor tape to identify the
phase.

1. Color-Coding for Phase and Voltage Level Identification, 600 V or Less:  Use col-
ors listed below for ungrounded service feeder and branch-circuit conductors.

a. Color shall be factory applied or field applied for sizes larger than No. 8 AWG,
if authorities having jurisdiction permit.

b. Colors for 208/120-V Circuits:

1) Phase A: Black.
2) Phase B: Red.
3) Phase C: Blue.

c. Colors for 480/277-V Circuits:

1) Phase A: Brown.
2) Phase B: Orange.
3) Phase C: Yellow.

d. Field-Applied, Color-Coding Conductor Tape: Apply in half-lapped turns for
a minimum distance of 6 inches from terminal points and in boxes where splic-
es or taps are made. Apply last two turns of tape with no tension to prevent
possible unwinding. Locate bands to avoid obscuring factory cable markings.

E. Install instructional sign including the color-code for grounded and ungrounded conduc-
tors using adhesive-film-type labels.

F. Control-Circuit Conductor Identification: For conductors and cables in pull and junction box-
es, manholes, and handholes, use write-on tags with the conductor or cable designation, 
origin, and destination.

G. Control-Circuit Conductor Termination Identification: For identification at terminations
provide heat-shrink preprinted tubes with the conductor designation.

H. Conductors to Be Extended in the Future: Attach write-on tags to conductors and list source.

I. Auxiliary Electrical Systems Conductor Identification: Identify field-installed alarm, con-
trol, and signal connections.

1. Identify conductors, cables, and terminals in enclosures and at junctions, terminals,
and pull points. Identify by system and circuit designation.

2. Use system of marker tape designations that is uniform and consistent with system
used by manufacturer for factory-installed connections.

3. Coordinate identification with Project Drawings, manufacturer's wiring diagrams, and
the Operation and Maintenance Manual.

J. Locations of Underground Lines: Identify with underground-line warning tape for power,
lighting, communication, and control wiring and optical fiber cable.

1. Limit use of underground-line warning tape to direct-buried cables.
2. Install underground-line warning tape for both direct-buried cables and cables 
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in raceway.

K. Workspace Indication: Install floor marking tape to show working clearances in the direction
of access to live parts. Workspace shall be as required by NFPA 70 and 29 CFR 1926.403
unless otherwise indicated. Do not install at flush-mounted panelboards and similar
equipment in finished spaces.

L. Warning Labels for Indoor Cabinets, Boxes, and Enclosures for Power and Lighting:
Self- adhesive warning labels.

1. Comply with 29 CFR 1910.145.
2. Identify system voltage with black letters on an orange background.
3. Apply to exterior of door, cover, or other access.

4. For equipment with multiple power or control sources, apply to door or cover 
of equipment including, but not limited to, the following:

a. Power transfer switches.
b. Controls with external control power connections.

M. Operating Instruction Signs: Install instruction signs to facilitate proper operation and
maintenance of electrical systems and items to which they connect. Install instruction
signs with approved legend where instructions are needed for system or equipment operation.

N. Emergency Operating Instruction Signs: Install instruction signs with white legend on a
red background with minimum 3/8-inch- high letters for emergency instructions at equip-
ment used for power transfer and load shedding.

O. Equipment Identification Labels: On each unit of equipment, install unique designation la-
bel that is consistent with wiring diagrams, schedules, and the Operation and Maintenance
Manual. Apply labels to disconnect switches and protection equipment, central or master
units, control panels, control stations, terminal cabinets, and racks of each system. Systems
include power, lighting, control, communication, signal, monitoring, and alarm systems
unless equipment is provided with its own identification.

1. Labeling Instructions:

a. Indoor Equipment: Unless otherwise indicated, provide a single line of text with 
1/2-inch- high letters on 1-1/2-inch- high label; where two lines of text are re-
quired, use labels 2 inches high.

b. Outdoor Equipment: Engraved, laminated acrylic or melamine label Sten-
ciled legend 4 inches high.

c. Elevated Components: Increase sizes of labels and letters to those appropriate
for viewing from the floor.

d. Unless provided with self-adhesive means of attachment, fasten labels with
appropriate mechanical fasteners that do not change the NEMA or NRTL rating
of the enclosure.

2. Equipment to Be Labeled:

a. Panelboards, electrical cabinets, and enclosures.
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b. Access doors and panels for concealed electrical items.
c. Electrical switchgear and switchboards.
d. Transformers.
e. Emergency system boxes and enclosures.
f. Motor-control centers.
g. Disconnect switches.
h. Enclosed circuit breakers.
i. Motor starters.
j. Push-button stations.
k. Power transfer equipment.
l. Contactors.
m. Remote-controlled switches, dimmer modules, and control devices.
n. Power-generating units.
o. Voice and data cable terminal equipment.
p. Master clock and program equipment.
q. Intercommunication and call system master and staff stations.
r. Fire-alarm control panel and annunciators.
s. Security and intrusion-detection control stations, control panels, terminal cabi-

nets, and racks.
t. Uninterruptible power supply equipment.
u. Terminals, racks, and patch panels for voice and data communication and for 

signal and control functions.

3.3 INSTALLATION

Verify identity of each item before installing identification products.

END OF SECTION 260553
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PART 1 - GENERAL

1.1 RELATED DOCUMENTS

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

1.2 SUMMARY

A. Section includes commissioning process requirements for the following MEP systems, 
assemblies, and equipment:

1. Electrical lighting and lighting controls.

B. Related Requirements:

1. Section 019113 "General Commissioning Requirements" for general commissioning 
process requirements and Commissioning Coordinator responsibilities.

1.3 DEFINITIONS

A. Refer to Section 019113 "General Commissioning Requirements" for additional definitions and 
assignment of responsibilities.

1.4 CONTRACTOR’S RESPONSIBILITIES

A. Refer to Section 019113 "General Commissioning Requirements".

B. Perform commissioning tests at the direction of the CxA.

C. Attend construction phase controls coordination meeting.

D. Participate in electrical systems, assemblies, equipment, and component maintenance 
orientation and inspection.

E. Provide information requested by the CxA for final commissioning documentation.

F. Provide measuring instruments and logging devices to record test data, and provide data 
acquisition equipment to record data for complete range of testing for the required test period.

G. Provide Project-specific construction checklists and commissioning process test procedures for 
actual electrical systems, assemblies, equipment, and components to be furnished and installed 
as part of the construction contract.

H. Direct and coordinate commissioning testing among subcontractors, suppliers, and vendors.
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I. Verify testing and adjusting of Work are complete.

J. Provide test data, inspection reports, and certificates in Systems Manual.

1.5 COMMISSIONING DOCUMENTATION

A. Provide the following information to the CxA for inclusion in the commissioning plan:

1. Plan for delivery and review of systems manuals, and other documents and reports.
2. Identification of installed systems, assemblies, equipment, and components including 

design changes that occurred during the construction phase.
3. Process and schedule for completing construction checklists and manufacturer's pre-start 

and startup checklists for electrical systems, assemblies, equipment, and components to 
be verified and tested.

4. Certificate of completion certifying that installation, pre-start checks, and startup 
procedures have been completed.

5. Certificate of readiness certifying that electrical systems, subsystems, equipment, and 
associated controls are ready for testing.

6. Test and inspection reports and certificates.
7. Corrective action documents.

1.6 INFORMATIONAL SUBMITTALS

A. Construction Checklists: See related Sections for technical requirements, and generate 
construction checklists for the following:

1. Revise list of construction checklists below to suit Project. Coordinate list with 
appropriate related Sections' content. Below are examples of common construction 
checklists.

2. Electrical lighting and lighting control systems.

B. Certificates of readiness.

C. Certificates of completion of installation, pre-start, and startup activities.

PART 2 - PRODUCTS (Not Used)

PART 3 - EXECUTION

3.1 GENERAL REQUIREMENTS

A. Refer to Section 019113 "General Commissioning Requirements".
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3.2 SYSTEMS READINESS CHECKLISTS

A. Construction Checklists: Assist CxA in the preparation of detailed Systems Readiness checklists 
for systems, subsystems, equipment, and components.

1. Contributors to the development of checklists shall include, but are not limited to:
a. Systems and equipment installers.
b. Electrical and lighting technicians.
c. Lighting controls installers.

B. Contractor shall conduct Systems Readiness Testing to document compliance with installation 
and Systems Readiness checklists prepared by Commissioning Authority for Division-26 items.

C. Refer to Section 019113 "General Commissioning Requirements" for issues relating to Systems 
Readiness checklists and testing, description of process, details on non-conformance issues 
relating to pre-functional checklists and test.

D. Contractor shall participate in Pre-Functional testing activities to document electrical work 
associated with mechanical and plumbing systems.

3.3 SYSTEM START-UP

A. Contractor is solely responsible for system start-up.  CxA may, at his discretion, witness start up 
procedures, but will not perform any Functional Testing of systems until Contractor has 
completed start-up and resolved all operating deficiencies.

3.4 TESTING PREPARATION

A. Certify that electrical systems, subsystems, and equipment have been installed, calibrated, and 
started and are operating according to the Contract Documents.

B. Certify that electrical instrumentation and control systems have been completed and calibrated, 
that they are operating according to the Contract Documents and approved Shop Drawings and 
submittals, and that pretest set points have been recorded.

C. Set systems, subsystems, and equipment into operating mode to be tested according to approved 
test procedures (e.g., normal shutdown, normal auto position, normal manual position, 
unoccupied cycle, and alarm conditions).

D. Inspect and verify the position of each device and interlocks identified on checklists.

E. Check safety cutouts, alarms, and interlocks with smoke control and life-safety systems during 
each mode of operation.

F. Testing Instrumentation:  Install measuring instruments and logging devices to record test data 
as required.
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3.5 GENERAL TESTING REQUIREMENTS

A. Provide technicians, instrumentation, and tools to perform commissioning test at the direction of 
the CxA.

B. Test all operating modes, interlocks, control responses, and responses to abnormal or 
emergency conditions, and verify proper response of automation system controllers and sensors.

C. Tests will be performed using design conditions whenever possible.

D. Simulated conditions may need to be imposed using an artificial load when it is not practical to 
test under design conditions.  Before simulating conditions, calibrate testing instruments.  
Provide equipment to simulate loads.  Set simulated conditions as directed by the Contracting 
Officer and document simulated conditions and methods of simulation.  After tests, return 
settings to normal operating conditions.

E. The CxA may direct that set points be altered when simulating conditions is not practical.

F. The CxA may direct that sensor values be altered with a signal generator when design or 
simulating conditions and altering set points are not practical.

G. If tests cannot be completed because of a deficiency outside the scope of the electrical system, 
document the deficiency and report it to the Owner.  After deficiencies are resolved, reschedule 
tests.

H. If the testing plan indicates specific seasonal testing, complete appropriate initial performance 
tests and documentation and schedule seasonal tests.

3.6 FUNCTIONAL TEST PROCEDURES FOR SYSTEMS TO BE COMMISSIONED

A. General

1. The following paragraphs outline the functional test procedures for the various Div. 26
items to be commissioned. Functional testing will take place only after System Readiness 
checklists have been completed, equipment has been started-up, and Contractor has 
certified that systems are ready for functional testing. 

2. All systems controlled via the Building Automation System shall have all control points 
and sequences tested by Controls Contractor prior to requesting testing by CX Authority.

3.7 COMMISSIONING TESTS

A. Lighting Systems:  

1. Light Fixtures: Verify all lamps work without flicker.
2. Light Switches: Verify switches control lights per design
3. Lighting Controls: Verify Schedule and/or photocell controls

B. Customized system readiness checklists and function testing requirements will be released after 
the submittal review phase.
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3.8 TRAINING AND O&M MANUALS

A. Refer to Div. 26 specifications.

END OF SECTION 260800
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PART 1 - GENERAL

1.1 RELATED DOCUMENTS

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

1.2 SUMMARY

A. Section Includes:

1. Distribution panelboards.
2. Lighting and appliance branch-circuit panelboards.
3. Load centers.

1.3 DEFINITIONS

A. ATS: Acceptance testing specification.

B. GFCI: Ground-fault circuit interrupter.

C. GFEP: Ground-fault equipment protection.

D. HID: High-intensity discharge.

E. MCCB: Molded-case circuit breaker.

F. SPD: Surge protective device.

G. VPR: Voltage protection rating.

1.4 ACTION SUBMITTALS

A. Product Data: For each type of panelboard.

1. Include materials, switching and overcurrent protective devices, SPDs, accessories, and 
components indicated.

2. Include dimensions and manufacturers' technical data on features, performance, electrical 
characteristics, ratings, and finishes.

B. Shop Drawings: For each panelboard and related equipment.

1. Include dimensioned plans, elevations, sections, and details.
2. Show tabulations of installed devices with nameplates, conductor termination sizes, 

equipment features, and ratings.
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3. Detail enclosure types including mounting and anchorage, environmental protection, 
knockouts, corner treatments, covers and doors, gaskets, hinges, and locks.

4. Detail bus configuration, current, and voltage ratings.
5. Short-circuit current rating of panelboards and overcurrent protective devices.
6. Include evidence of NRTL listing for series rating of installed devices.
7. Include evidence of NRTL listing for SPD as installed in panelboard.
8. Detail features, characteristics, ratings, and factory settings of individual overcurrent 

protective devices and auxiliary components.
9. Include wiring diagrams for power, signal, and control wiring.
10. Key interlock scheme drawing and sequence of operations.
11. Include time-current coordination curves for each type and rating of overcurrent 

protective device included in panelboards. Submit on translucent log-log graft paper; 
include selectable ranges for each type of overcurrent protective device. Include an 
Internet link for electronic access to downloadable PDF of the coordination curves.

1.5 INFORMATIONAL SUBMITTALS

A. Qualification Data: For testing agency.

B. Panelboard Schedules: For installation in panelboards. Submit final versions after load 
balancing.

1.6 CLOSEOUT SUBMITTALS

A. Operation and Maintenance Data: For panelboards and components to include in emergency, 
operation, and maintenance manuals. In addition to items specified in Section 017823 
"Operation and Maintenance Data," include the following:

1. Manufacturer's written instructions for testing and adjusting overcurrent protective 
devices.

2. Time-current curves, including selectable ranges for each type of overcurrent protective 
device that allows adjustments.

1.7 MAINTENANCE MATERIAL SUBMITTALS

A. Furnish extra materials that match products installed and that are packaged with protective 
covering for storage and identified with labels describing contents.

1. Keys: Two spares for each type of panelboard cabinet lock.
2. Circuit Breakers Including GFCI and GFEP Types: Two spares for each panelboard.
3. Fuses for Fused Switches: Equal to 10 percent of quantity installed for each size and type, 

but no fewer than three of each size and type.

1.8 QUALITY ASSURANCE

A. Manufacturer Qualifications: ISO 9001 or 9002 certified.
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1.9 DELIVERY, STORAGE, AND HANDLING

A. Remove loose packing and flammable materials from inside panelboards; install temporary 
electric heating (250 W per panelboard) to prevent condensation.

B. Handle and prepare panelboards for installation according to NEMA PB 1.

1.10 FIELD CONDITIONS

A. Environmental Limitations:

1. Do not deliver or install panelboards until spaces are enclosed and weathertight, wet work 
in spaces is complete and dry, work above panelboards is complete, and temporary 
HVAC system is operating and maintaining ambient temperature and humidity conditions 
at occupancy levels during the remainder of the construction period.

2. Rate equipment for continuous operation under the following conditions unless otherwise 
indicated:

a. Ambient Temperature: Not exceeding 23 deg F to plus 104 deg F.
b. Altitude: Not exceeding 6600 feet.

B. Service Conditions: NEMA PB 1, usual service conditions, as follows:

1. Ambient temperatures within limits specified.
2. Altitude not exceeding 6600 feet.

C. Interruption of Existing Electric Service: Do not interrupt electric service to facilities occupied 
by Owner or others unless permitted under the following conditions and then only after 
arranging to provide temporary electric service according to requirements indicated:

1. Notify Architect no fewer than 7 days in advance of proposed interruption of electric 
service.

2. Do not proceed with interruption of electric service without Architect's, Construction 
Manager's and Owner's written permission.

3. Comply with NFPA 70E.

1.11 WARRANTY

A. Manufacturer's Warranty: Manufacturer agrees to repair or replace panelboards that fail in 
materials or workmanship within specified warranty period.

1. Panelboard Warranty Period: 18 months from date of Substantial Completion.

B. Special Warranty: Manufacturer's standard form in which manufacturer agrees to repair or 
replace SPD that fails in materials or workmanship within specified warranty period.

1. SPD Warranty Period: Five years from date of Substantial Completion.
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PART 2 - PRODUCTS

2.1 MANUFACTURERS:  

A. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following:

1. Square D Co.
2. Eaton Corporation.
3. Siemens

2.2 PANELBOARDS COMMON REQUIREMENTS

A. Fabricate and test panelboards according to IEEE 344 to withstand seismic forces defined in 
Section 260548.16 "Seismic Controls for Electrical Systems."

B. Product Selection for Restricted Space: Drawings indicate maximum dimensions for 
panelboards including clearances between panelboards and adjacent surfaces and other items. 
Comply with indicated maximum dimensions.

C. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by 
a qualified testing agency, and marked for intended location and application.

D. Comply with NEMA PB 1.

E. Comply with NFPA 70.

F. Enclosures: Flush and Surface-mounted, dead-front cabinets.

1. Rated for environmental conditions at installed location.

a. Indoor Dry and Clean Locations: NEMA 250, Type 1.
b. Outdoor Locations: NEMA 250, Type 3R or 4XSS (as noted on plans).
c. Kitchen Areas: NEMA 250, Type 4X, stainless steel.
d. Other Wet or Damp Indoor Locations: NEMA 250, Type 4.
e. Indoor Locations Subject to Dust, Falling Dirt, and Dripping Noncorrosive 

Liquids: NEMA 250, Type 5 or Type 12 (as noted on plans).

2. Height: 84 inches maximum.
3. Front: Secured to box with concealed trim clamps. For surface-mounted fronts, match 

box dimensions; for flush-mounted fronts, overlap box. Trims shall cover all live parts 
and shall have no exposed hardware.

4. Hinged Front Cover: Entire front trim hinged to box and with standard door within 
hinged trim cover. Trims shall cover all live parts and shall have no exposed hardware.

5. Skirt for Surface-Mounted Panelboards: Same gage and finish as panelboard front with 
flanges for attachment to panelboard, wall, and ceiling or floor.

6. Gutter Extension and Barrier: Same gage and finish as panelboard enclosure; integral 
with enclosure body. Arrange to isolate individual panel sections.

7. Finishes:
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a. Panels and Trim: Steel, factory finished immediately after cleaning and pretreating 
with manufacturer's standard two-coat, baked-on finish consisting of prime coat 
and thermosetting topcoat.

b. Back Boxes: Same finish as panels and trim.

G. Incoming Mains:

1. Location: coordinated on the field by the electrical contractor.
2. Main Breaker: Main lug interiors up to 400 amperes shall be field convertible to main 

breaker.

H. Phase, Neutral, and Ground Buses:

1. Material: Hard-drawn copper, 98 percent conductivity.

a. Plating shall run entire length of bus.
b. Bus shall be fully rated the entire length.

2. Interiors shall be factory assembled into a unit. Replacing switching and protective 
devices shall not disturb adjacent units or require removing the main bus connectors.

3. Equipment Ground Bus: Adequate for feeder and branch-circuit equipment grounding 
conductors; bonded to box.

4. Isolated Ground Bus: Adequate for branch-circuit isolated ground conductors; insulated 
from box.

5. Full-Sized Neutral: Equipped with full-capacity bonding strap for service entrance 
applications. Mount electrically isolated from enclosure. Do not mount neutral bus in 
gutter.

6. Extra-Capacity Neutral Bus: Neutral bus rated 200 percent of phase bus and listed and 
labeled by an NRTL acceptable to authority having jurisdiction, as suitable for nonlinear 
loads in electronic-grade panelboards and others designated on Drawings. Connectors 
shall be sized for double-sized or parallel conductors as indicated on Drawings. Do not 
mount neutral bus in gutter.

7. Split Bus: Vertical buses divided into individual vertical sections.

I. Conductor Connectors: Suitable for use with conductor material and sizes.

1. Material: Hard-drawn copper, 98 percent conductivity.
2. Terminations shall allow use of 75 deg C rated conductors without derating.
3. Size: Lugs suitable for indicated conductor sizes, with additional gutter space, if required, 

for larger conductors.
4. Main and Neutral Lugs: Mechanical type, with a lug on the neutral bar for each pole in 

the panelboard.
5. Ground Lugs and Bus-Configured Terminators: Mechanical type, with a lug on the bar 

for each pole in the panelboard.
6. Feed-Through Lugs: Mechanical type, suitable for use with conductor material. Locate at 

opposite end of bus from incoming lugs or main device.
7. Subfeed (Double) Lugs: Mechanical type suitable for use with conductor material. Locate 

at same end of bus as incoming lugs or main device.
8. Gutter-Tap Lugs: Mechanical type suitable for use with conductor material and with 

matching insulating covers. Locate at same end of bus as incoming lugs or main device.
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9. Extra-Capacity Neutral Lugs: Rated 200 percent of phase lugs mounted on extra-capacity 
neutral bus.

J. NRTL Label: Panelboards or load centers shall be labeled by an NRTL acceptable to authority 
having jurisdiction for use as service equipment with one or more main service disconnecting 
and overcurrent protective devices. Panelboards or load centers shall have meter enclosures, 
wiring, connections, and other provisions for utility metering. Coordinate with utility company 
for exact requirements.

K. Future Devices: Panelboards or load centers shall have mounting brackets, bus connections, 
filler plates, and necessary appurtenances required for future installation of devices.

1. Percentage of Future Space Capacity: Ten percent.

L. Panelboard Short-Circuit Current Rating: Fully rated to interrupt symmetrical short-circuit 
current available at terminals. Assembly listed by an NRTL for 100 percent interrupting 
capacity.

1. Panelboards and overcurrent protective devices rated 240 V or less shall have short-
circuit ratings as shown on Drawings, but not less than 10,000 A rms symmetrical.

2. Panelboards and overcurrent protective devices rated above 240 V and less than 600 V 
shall have short-circuit ratings as shown on Drawings, but not less than 14,000 A rms 
symmetrical.

2.3 PERFORMANCE REQUIREMENTS

A. Surge Suppression: Factory installed as an integral part of indicated panelboards, complying 
with UL 1449 SPD Type 1 or Type 2 (as noted on plans).

2.4 POWER PANELBOARDS

A. Panelboards: NEMA PB 1, distribution type.

B. Doors: Secured with vault-type latch with tumbler lock; keyed alike.

1. For doors more than 36 inches high, provide two latches, keyed alike.

C. Mains: Circuit breaker or Lugs only (as noted on plans).

D. Branch Overcurrent Protective Devices for Circuit-Breaker Frame Sizes 125 A and Smaller: 
Bolt-on circuit breakers.

E. Branch Overcurrent Protective Devices for Circuit-Breaker Frame Sizes Larger Than 125 A: 
Bolt-on circuit breakers.

2.5 LIGHTING AND APPLIANCE BRANCH-CIRCUIT PANELBOARDS

A. Panelboards: NEMA PB 1, lighting and appliance branch-circuit type.
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B. Mains: Circuit breaker or Lugs only (as noted on plans).

C. Branch Overcurrent Protective Devices: Plug-in circuit breakers, replaceable without disturbing 
adjacent units.

D. Doors: Concealed hinges; secured with flush latch with tumbler lock; keyed alike.

E. Doors: Door-in-door construction with concealed hinges; secured with multipoint latch with 
tumbler lock; keyed alike. Outer door shall permit full access to the panel interior. Inner door 
shall permit access to breaker operating handles and labeling, but current carrying terminals and 
bus shall remain concealed.

2.6 DISCONNECTING AND OVERCURRENT PROTECTIVE DEVICES

A. MCCB: Comply with UL 489, with interrupting capacity to meet available fault currents.

1. Thermal-Magnetic Circuit Breakers:

a. Inverse time-current element for low-level overloads.
b. Instantaneous magnetic trip element for short circuits.
c. Adjustable magnetic trip setting for circuit-breaker frame sizes 250 A and larger.

2. Adjustable Instantaneous-Trip Circuit Breakers: Magnetic trip element with front-
mounted, field-adjustable trip setting.

3. Electronic Trip Circuit Breakers:

a. RMS sensing.
b. Field-replaceable rating plug or electronic trip.
c. Digital display of settings, trip targets, and indicated metering displays.
d. Multi-button keypad to access programmable functions and monitored data.
e. Ten-event, trip-history log. Each trip event shall be recorded with type, phase, and 

magnitude of fault that caused the trip.
f. Integral test jack for connection to portable test set or laptop computer.
g. Field-Adjustable Settings:

1) Instantaneous trip.
2) Long- and short-time pickup levels.
3) Long and short time adjustments.
4) Ground-fault pickup level, time delay, and I squared T response.

4. GFCI Circuit Breakers: Single- and double-pole configurations with Class A ground-fault 
protection (6-mA trip).

5. GFEP Circuit Breakers: Class B ground-fault protection (30-mA trip).
6. Arc-Fault Circuit Interrupter Circuit Breakers: Comply with UL 1699; 120/240-V, single-

pole configuration.
7. Subfeed Circuit Breakers: Vertically mounted.
8. MCCB Features and Accessories:

a. Standard frame sizes, trip ratings, and number of poles.
b. Breaker handle indicates tripped status.
c. UL listed for reverse connection without restrictive line or load ratings.
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d. Lugs: Mechanical style, suitable for number, size, trip ratings, and conductor 
materials.

e. Application Listing: Appropriate for application; Type SWD for switching 
fluorescent lighting loads; Type HID for feeding fluorescent and HID lighting 
circuits.

f. Ground-Fault Protection: Integrally mounted relay and trip unit with adjustable 
pickup and time-delay settings, push-to-test feature, and ground-fault indicator.

g. Shunt Trip: 120-V trip coil energized from separate circuit, set to trip at 75 percent 
of rated voltage.

h. Undervoltage Trip: Set to operate at 35 to 75 percent of rated voltage without 
intentional with field-adjustable 0.1- to 0.6-second] time delay.

i. Rating Plugs: Three-pole breakers with ampere ratings greater than 150 amperes 
shall have interchangeable rating plugs or electronic adjustable trip units.

j. Auxiliary Contacts: Two, SPDT switches with "a" and "b" contacts; "a" contacts 
mimic circuit-breaker contacts and "b" contacts operate in reverse of circuit-
breaker contacts.

k. Alarm Switch: Single-pole, normally open contact that actuates only when circuit 
breaker trips.

l. Key Interlock Kit: Externally mounted to prohibit circuit-breaker operation; key 
shall be removable only when circuit breaker is in off position.

m. Zone-Selective Interlocking: Integral with electronic trip unit; for interlocking 
ground-fault protection function with other upstream or downstream devices.

n. Multipole units enclosed in a factory assembled to operate as a single unit.
o. Handle Padlocking Device: Fixed attachment, for locking circuit-breaker handle in 

on or off position.
p. Handle Clamp: Loose attachment, for holding circuit-breaker handle in on 

position.

2.7 IDENTIFICATION

A. Panelboard Label: Manufacturer's name and trademark, voltage, amperage, number of phases, 
and number of poles shall be located on the interior of the panelboard door.

B. Breaker Labels: Faceplate shall list current rating, UL and IEC certification standards, and AIC 
rating.

C. Circuit Directory: Directory card inside panelboard door, mounted in metal frame with 
transparent protective cover.

1. Circuit directory shall identify specific purpose with detail sufficient to distinguish it 
from all other circuits.

D. Circuit Directory: Computer-generated circuit directory mounted inside panelboard door with 
transparent plastic protective cover.

1. Circuit directory shall identify specific purpose with detail sufficient to distinguish it 
from all other circuits.
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2.8 ACCESSORY COMPONENTS AND FEATURES

A. Accessory Set: Include tools and miscellaneous items required for overcurrent protective device 
test, inspection, maintenance, and operation.

B. Portable Test Set: For testing functions of solid-state trip devices without removing from 
panelboard. Include relay and meter test plugs suitable for testing panelboard meters and 
switchboard class relays.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Verify actual conditions with field measurements prior to ordering panelboards to verify that 
equipment fits in allocated space in, and comply with, minimum required clearances specified 
in NFPA 70.

B. Receive, inspect, handle, and store panelboards according to NECA 407 and NEMA PB 1.1.

C. Examine panelboards before installation. Reject panelboards that are damaged, rusted, or have 
been subjected to water saturation.

D. Examine elements and surfaces to receive panelboards for compliance with installation 
tolerances and other conditions affecting performance of the Work.

E. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 INSTALLATION

A. Coordinate layout and installation of panelboards and components with other construction that 
penetrates walls or is supported by them, including electrical and other types of equipment, 
raceways, piping, encumbrances to workspace clearance requirements, and adjacent surfaces. 
Maintain required workspace clearances and required clearances for equipment access doors 
and panels.

B. Comply with NECA 1.

C. Install panelboards and accessories according to NECA 407 and NEMA PB 1.1.

D. Equipment Mounting:

1. Install panelboards on cast-in-place concrete equipment base(s). Comply with 
requirements for equipment bases and foundations specified in Section 033000 "Cast-in-
Place Concrete." and or Section 033053 "Miscellaneous Cast-in-Place Concrete."

2. Attach panelboard to the vertical finished or structural surface behind the panelboard.

E. Temporary Lifting Provisions: Remove temporary lifting eyes, channels, and brackets and 
temporary blocking of moving parts from panelboards.



SECTION 262416 - PANELBOARDS

Ethos Engineering 262416 - 10

F. Mount top of trim 90 inches above finished floor unless otherwise indicated.

G. Mount panelboard cabinet plumb and rigid without distortion of box.

H. Mount recessed panelboards with fronts uniformly flush with wall finish and mating with back 
box.

I. Mounting panelboards with space behind is recommended for damp, wet, or dirty locations. The 
steel slotted supports in the following paragraph provide an even mounting surface and the 
recommended space behind to prevent moisture or dirt collection.

J. Mount surface-mounted panelboards to steel slotted supports 5/8 inch in depth. Orient steel 
slotted supports vertically.

K. Install overcurrent protective devices and controllers not already factory installed.

1. Set field-adjustable, circuit-breaker trip ranges.
2. Tighten bolted connections and circuit breaker connections using calibrated torque 

wrench or torque screwdriver per manufacturer's written instructions.

L. Make grounding connections and bond neutral for services and separately derived systems to 
ground. Make connections to grounding electrodes, separate grounds for isolated ground bars, 
and connections to separate ground bars.

M. Install filler plates in unused spaces.

N. Stub four 1-inch empty conduits from panelboard into accessible ceiling space or space 
designated to be ceiling space in the future. Stub four 1-inch empty conduits into raised floor 
space or below slab not on grade.

O. Arrange conductors in gutters into groups and bundle and wrap with wire ties after completing 
load balancing.

3.3 IDENTIFICATION

A. Identify field-installed conductors, interconnecting wiring, and components; install warning 
signs complying with requirements in Section 260553 "Identification for Electrical Systems."

B. Create a directory to indicate installed circuit loads after balancing panelboard loads;
incorporate Owner's final room designations. Obtain approval before installing. Handwritten 
directories are not acceptable. Install directory inside panelboard door.

C. Panelboard Nameplates: Label each panelboard with a nameplate complying with requirements 
for identification specified in Section 260553 "Identification for Electrical Systems."

D. Device Nameplates: Label each branch circuit device in power panelboards with a nameplate 
complying with requirements for identification specified in Section 260553 "Identification for 
Electrical Systems."
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E. Install warning signs complying with requirements in Section 260553 "Identification for 
Electrical Systems" identifying source of remote circuit.

3.4 FIELD QUALITY CONTROL

A. Manufacturer's Field Service: Engage a factory-authorized service representative to inspect, test, 
and adjust components, assemblies, and equipment installations, including connections.

B. Perform tests and inspections.

1. Manufacturer's Field Service: Engage a factory-authorized service representative to 
inspect components, assemblies, and equipment installations, including connections, and 
to assist in testing.

C. Acceptance Testing Preparation:

1. Test insulation resistance for each panelboard bus, component, connecting supply, feeder, 
and control circuit.

2. Test continuity of each circuit.

D. Tests and Inspections:

1. Perform each visual and mechanical inspection and electrical test for low-voltage air 
circuit breakers and low-voltage surge arrestors stated in NETA ATS, Paragraph 7.6 
Circuit Breakers and Paragraph 7.19.1 Surge Arrestors, Low-Voltage. Certify compliance 
with test parameters.

2. Correct malfunctioning units on-site, where possible, and retest to demonstrate 
compliance; otherwise, replace with new units and retest.

3. Perform the following infrared scan tests and inspections and prepare reports:

a. Initial Infrared Scanning: After Substantial Completion, but not more than 60 days 
after Final Acceptance, perform an infrared scan of each panelboard. Remove front 
panels so joints and connections are accessible to portable scanner.

b. Follow-up Infrared Scanning: Perform an additional follow-up infrared scan of 
each panelboard 11 months after date of Substantial Completion.

c. Instruments and Equipment:

1) Use an infrared scanning device designed to measure temperature or to 
detect significant deviations from normal values. Provide calibration record 
for device.

E. Panelboards will be considered defective if they do not pass tests and inspections.

F. Prepare test and inspection reports, including a certified report that identifies panelboards 
included and that describes scanning results, with comparisons of the two scans. Include 
notation of deficiencies detected, remedial action taken, and observations after remedial action.



SECTION 262416 - PANELBOARDS

Ethos Engineering 262416 - 12

3.5 ADJUSTING

A. Adjust moving parts and operable components to function smoothly, and lubricate as 
recommended by manufacturer.

B. Set field-adjustable circuit-breaker trip ranges as specified in Section 260573 "Overcurrent 
Protective Device Coordination Study."

C. Load Balancing: After Substantial Completion, but not more than 60 days after Final 
Acceptance, measure load balancing and make circuit changes. Prior to making circuit changes 
to achieve load balancing, inform Architect of effect on phase color coding.

1. Measure loads during period of normal facility operations.
2. Perform circuit changes to achieve load balancing outside normal facility operation 

schedule or at times directed by the Architect. Avoid disrupting services such as fax 
machines and on-line data processing, computing, transmitting, and receiving equipment.

3. After changing circuits to achieve load balancing, recheck loads during normal facility 
operations. Record load readings before and after changing circuits to achieve load 
balancing.

4. Tolerance: Maximum difference between phase loads, within a panelboard, shall not 
exceed 20 percent.

3.6 PROTECTION

A. Temporary Heating: Prior to energizing panelboards, apply temporary heat to maintain 
temperature according to manufacturer's written instructions.

END OF SECTION 262416
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PART 1 - GENERAL

1.1 RELATED DOCUMENTS

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

1.2 SUMMARY

A. Section Includes:

1. Receptacles, receptacles with integral GFCI, and associated device plates.
2. Twist-locking receptacles.
3. Receptacles with integral surge-suppression units.
4. Isolated-ground receptacles.
5. USB charger electrical outlet
6. Tamper-resistant receptacles.
7. Weather-resistant receptacles.
8. Snap switches and wall-box dimmers.
9. Wall-switch and exterior occupancy sensors.
10. Pendant cord-connector devices.
11. Cord and plug sets.
12. Floor service outlets, poke-through assemblies, service poles, and multioutlet assemblies.

1.3 DEFINITIONS

A. EMI: Electromagnetic interference.

B. GFCI: Ground-fault circuit interrupter.

C. Pigtail: Short lead used to connect a device to a branch-circuit conductor.

D. RFI: Radio-frequency interference.

E. TVSS: Transient voltage surge suppressor.

F. UTP: Unshielded twisted pair.

1.4 ADMINISTRATIVE REQUIREMENTS

A. Coordination:

1. Receptacles for Owner-Furnished Equipment: Match plug configurations.
2. Cord and Plug Sets: Match equipment requirements.
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1.5 ACTION SUBMITTALS

A. Product Data: For each type of product.

B. Shop Drawings: List of legends and description of materials and process used for premarking 
wall plates.

C. Samples: One for each type of device and wall plate specified, in each color specified.

1.6 INFORMATIONAL SUBMITTALS

A. Field quality-control reports.

1.7 CLOSEOUT SUBMITTALS

A. Operation and Maintenance Data: For wiring devices to include in all manufacturers' packing-
label warnings and instruction manuals that include labeling conditions.

1.8 MAINTENANCE MATERIAL SUBMITTALS

A. Furnish extra materials that match products installed and that are packaged with protective 
covering for storage and identified with labels describing contents.

1. Service/Power Poles: One for every 10, but no fewer than one.
2. Floor Service-Outlet Assemblies: One for every 10 but no fewer than one.
3. Poke-Through, Fire-Rated Closure Plugs: One for every five floor service outlets 

installed, but no fewer than two.

PART 2 - PRODUCTS

2.1 MANUFACTURERS

A. Manufacturers' Names:  Shortened versions (shown in parentheses) of the following 
manufacturers' names are used in other Part 2 articles:
1. Cooper Wiring Devices; a division of Cooper Industries, Inc. (Cooper).
2. Hubbell Incorporated; Wiring Device-Kellems (Hubbell).
3. Leviton Mfg. Company Inc. (Leviton).
4. Pass & Seymour/Legrand; Wiring Devices & Accessories (Pass & Seymour).

2.2 GENERAL WIRING-DEVICE REQUIREMENTS

A. Wiring Devices, Components, and Accessories: Listed and labeled as defined in NFPA 70, by a 
qualified testing agency, and marked for intended location and application.

B. Comply with NFPA 70.
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C. Devices that are manufactured for use with modular plug-in connectors may be substituted 
under the following conditions:

1. Connectors shall comply with UL 2459 and shall be made with stranding building wire.
2. Devices shall comply with the requirements in this Section.

2.3 STRAIGHT-BLADE RECEPTACLES

A. Convenience Receptacles, 125 V, 20 A: Comply with NEMA WD 1, NEMA WD 6 
Configuration 5-20R, UL 498, and FS W-C-596.

B. Hospital-Grade, Duplex Convenience Receptacles, 125 V, 20 A: Comply with NEMA WD 1, 
NEMA WD 6 Configuration 5-20R, UL 498 Supplement sd, and FS W-C-596.

1. Description: Single-piece, rivetless, nickel-plated, all-brass grounding system. Nickel-
plated, brass mounting strap.

C. Isolated-Ground, Duplex Convenience Receptacles, 125 V, 20 A: Comply with NEMA WD 1, 
NEMA WD 6 Configuration 5-20R, UL 498, and FS W-C-596.

1. Description: Straight blade; equipment grounding contacts shall be connected only to the 
green grounding screw terminal of the device and with inherent electrical isolation from 
mounting strap. Isolation shall be integral to receptacle construction and not dependent 
on removable parts.

D. Tamper-Resistant Convenience Receptacles, 125 V, 20 A: Comply with NEMA WD 1, 
NEMA WD 6 Configuration 5-20R, UL 498 Supplement sd, and FS W-C-596.

1. Description: Labeled shall comply with NFPA 70, "Health Care Facilities" Article, 
"Pediatric Locations" Section.

2.4 GFCI RECEPTACLES

A. General Description:

1. Straight blade, feed-through type.
2. Comply with NEMA WD 1, NEMA WD 6, UL 498, UL 943 Class A, and FS W-C-596.
3. Include indicator light that shows when the GFCI has malfunctioned and no longer 

provides proper GFCI protection.

B. Duplex GFCI Convenience Receptacles, 125 V, 20 A:

C. Tamper-Resistant GFCI Convenience Receptacles, 125 V, 20 A:

D. Hospital-Grade, Duplex GFCI Convenience Receptacles, 125 V, 20 A: Comply with 
NEMA WD 1, NEMA WD 6 Configuration 5-20R, UL 498 Supplement sd, and FS W-C-596.
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2.5 TVSS RECEPTACLES

A. General Description: Comply with NEMA WD 1, NEMA WD 6, UL 498, UL 1449, and FS W-
C-596, with integral TVSS in line to ground, line to neutral, and neutral to ground.

1. TVSS Components: Multiple metal-oxide varistors; with a nominal clamp-level rating of 
400 V and minimum single transient pulse energy dissipation of 240 J, according to 
IEEE C62.41.2 and IEEE C62.45.

2. Active TVSS Indication: Visual and audible, with light visible in face of device to 
indicate device is "active" or "no longer in service."

B. Duplex TVSS Convenience Receptacles:

1. Description: Straight blade, 125 V, 20 A; NEMA WD 6 Configuration 5-20R.

C. Isolated-Ground, Duplex Convenience Receptacles:

1. Description:

a. Straight blade, 125 V, 20 A; NEMA WD 6 Configuration 5-20R.
b. Equipment grounding contacts shall be connected only to the green grounding 

screw terminal of the device and with inherent electrical isolation from mounting 
strap. Isolation shall be integral to receptacle construction and not dependent on 
removable parts.

2.6 USB CHARGER RECEPTACLES

A. General Description:  Comply with NEMA WD 1, NEMA WD 6. Comparable with iPad, 
iPhone, Tablets, Mobile Phone, Smartphones, Digital Cameras.

1. Components:  20A tamper resistant receptacle, two 5 volt DC, 2100 mA USB ports (2.0 
and 3.0), 10.5 watts.

2. 2.1-amp USB type A receptacles, back and side wire terminals
3. Legrand TMBUSWCC6

B. Hospital-Grade, Duplex Convenience Receptacles: Comply with UL 498 Supplement sd.

1. Description: Straight blade, 125 V, 20 A; NEMA WD 6 Configuration 5-20R.
2. Electrical Components, Devices, and Accessories: Listed and labeled as defined in 

NFPA 70, by a qualified testing agency, and marked for intended location and
application.

3. Comply with NFPA 70.

C. Isolated-Ground, Hospital-Grade, Duplex Convenience Receptacles:

1. Description:

a. Straight blade, 125 V, 20 A; NEMA WD 6 Configuration 5-20R.
b. Comply with UL 498 Supplement sd.
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c. Equipment grounding contacts shall be connected only to the green grounding 
screw terminal of the device and with inherent electrical isolation from mounting 
strap. Isolation shall be integral to receptacle construction and not dependent on 
removable parts.

2.7 HAZARDOUS (CLASSIFIED) LOCATION RECEPTACLES

A. Wiring Devices for Hazardous (Classified) Locations: Comply with NEMA FB 11 and 
UL 1010.

2.8 TWIST-LOCKING RECEPTACLES

A. Single Convenience Receptacles, 125 V, 20 A: Comply with NEMA WD 1, NEMA WD 6 
Configuration L5-20R, and UL 498.

B. Isolated-Ground, Single Convenience Receptacles, 125 V, 20 A:

1. Description:

a. Comply with NEMA WD 1, NEMA WD 6 Configuration L5-20R, and UL 498.
b. Equipment grounding contacts shall be connected only to the green grounding 

screw terminal of the device and with inherent electrical isolation from mounting 
strap. Isolation shall be integral to receptacle construction and not dependent on 
removable parts.

2.9 PENDANT CORD-CONNECTOR DEVICES

A. Description:

1. Matching, locking-type plug and receptacle body connector.
2. NEMA WD 6 Configurations L5-20P and L5-20R, heavy-duty grade, and FS W-C-596.
3. Body: Nylon, with screw-open, cable-gripping jaws and provision for attaching external 

cable grip.
4. External Cable Grip: Woven wire-mesh type made of high-strength, galvanized-steel 

wire strand, matched to cable diameter, and with attachment provision designed for 
corresponding connector.

2.10 CORD AND PLUG SETS

A. Description:

1. Match voltage and current ratings and number of conductors to requirements of 
equipment being connected.

2. Cord: Rubber-insulated, stranded-copper conductors, with Type SOW-A jacket; with 
green-insulated grounding conductor and ampacity of at least 130 percent of the 
equipment rating.
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3. Plug: Nylon body and integral cable-clamping jaws. Match cord and receptacle type for 
connection.

2.11 TOGGLE SWITCHES

A. Comply with NEMA WD 1, UL 20, and FS W-S-896.

B. Switches, 120/277 V, 20 A:

1. Single Pole
2. Two Pole
3. Three Way
4. Four Way

C. Pilot-Light Switches, 20 A:
1. Description: Single pole, with neon-lighted handle, illuminated when switch is "off."

D. Key-Operated Switches, 120/277 V, 20 A:
1. Description: Single pole, Corbin type with factory-supplied key in lieu of switch handle.

E. Single-Pole, Double-Throw, Momentary-Contact, Center-off Switches: 120/277 V, 20 A; for 
use with mechanically held lighting contactors.

F. Key-Operated, Single-Pole, Double-Throw, Momentary-Contact, Center-off Switches: 
120/277 V, 20 A; for use with mechanically held lighting contactors, with factory-supplied key 
in lieu of switch handle.

2.12 WALL-BOX DIMMERS

A. Dimmer Switches: Modular, full-wave, solid-state units with integral, quiet on-off switches, 
with audible frequency and EMI/RFI suppression filters.

B. Control: Continuously adjustable slider; with single-pole or three-way switching. Comply with 
UL 1472.

C. Incandescent Lamp Dimmers: 120 V; control shall follow square-law dimming curve. On-off 
switch positions shall bypass dimmer module.

1. 600 W; dimmers shall require no derating when ganged with other devices. Illuminated 
when "off."

D. Fluorescent Lamp Dimmer Switches: Modular; compatible with dimmer ballasts; trim 
potentiometer to adjust low-end dimming; dimmer-ballast combination capable of consistent 
dimming with low end not greater than 20 percent of full brightness.

2.13 WALL PLATES

A. Single and combination types shall match corresponding wiring devices.
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1. Plate-Securing Screws: Tamper proof metal with head color to match plate finish.
2. Material for Finished Spaces: Type 302 stainless steel, 0.04-inch thick.
3. Material for Damp Locations: Cast aluminum with spring-loaded lift cover, and listed 

and labeled for use in wet and damp locations.

B. Wet-Location, Weatherproof Cover Plates: NEMA 250, complying with Type 3R, weather-
resistant, die-cast aluminum with lockable cover.

2.14 FLOOR SERVICE FITTINGS

A. Type: Modular, flap-type, dual-service units suitable for wiring method used.

B. Compartments: Barrier separates power from voice and data communication cabling.

C. Service Plates, Rectangular, solid brass with satin finish. Select accordingly to be fully flush 
with the finished surface:  
1. Suitable for Wood floor
2. Suitable for Carpet floor.
3. Suitable for Tile floor.

D. Power Receptacle: NEMA WD 6 Configuration 5-20R, gray finish, unless otherwise indicated.

E. Voice and Data Communication Outlet: Blank cover with bushed cable opening.

2.15 POKE-THROUGH ASSEMBLIES

A. Description:

1. Factory-fabricated and -wired assembly of below-floor junction box with multichanneled, 
through-floor raceway/firestop unit and detachable matching floor service-outlet 
assembly.

2. Comply with UL 514 scrub water exclusion requirements.
3. Service-Outlet Assembly: Flush type with four simplex receptacles and space for four RJ-

45 jacks complying with requirements in Section 271500 "Communications Horizontal 
Cabling."

4. Size: Selected to fit nominal 4-inch cored holes in floor and matched to floor thickness.
5. Fire Rating: Unit is listed and labeled for fire rating of floor-ceiling assembly.
6. Closure Plug: Arranged to close unused 4-inch cored openings and reestablish fire rating 

of floor.
7. Wiring Raceways and Compartments: For a minimum of four No. 12 AWG conductors 

and a minimum of four, four-pair cables that comply with requirements in 
Section 271500 "Communications Horizontal Cabling."

2.16 PREFABRICATED MULTIOUTLET ASSEMBLIES

A. Description:

1. Two-piece surface metal raceway, with factory-wired multioutlet harness.
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2. Components shall be products from single manufacturer designed for use as a complete, 
matching assembly of raceways and receptacles.

B. Raceway Material: Metal, with manufacturer's standard finish.

C. Multioutlet Harness:

1. Receptacles: 15-A, 125-V, NEMA WD 6 Configuration 5-15R receptacles complying 
with NEMA WD 1, UL 498, and FS W-C-596.

2. Receptacle Spacing: 12 inches or as noted on plans.
3. Wiring: No. 12 AWG solid, Type THHN copper, single circuit or two circuit (as noted on 

plans), connecting alternating receptacles.

2.17 SERVICE POLES

A. Description:

1. Factory-assembled and -wired units to extend power and voice and data communication 
from distribution wiring concealed in ceiling to devices or outlets in pole near floor.

2. Poles: Nominal 2.5-inch-square cross section, with height adequate to extend from floor 
to at least 6 inches above ceiling, and with separate channels for power wiring and voice 
and data communication cabling.

3. Mounting: Ceiling trim flange with concealed bracing arranged for positive connection to 
ceiling supports; with pole foot and carpet pad attachment.

4. Finishes: Satin-anodized aluminum.
5. Wiring: Sized for minimum of five No. 12 AWG power and ground conductors and a 

minimum of four, four-pair, Category 3 or Category 5 voice and data communication 
cables.

6. Power Receptacles: Two duplex, 20-A, straight-blade receptacles complying with 
requirements in this Section.

7. Voice and Data Communication Outlets: Blank insert with bushed cable opening (Four 
RJ-45 jacks)

2.18 FINISHES

A. Device Color:

1. Wiring Devices Connected to Normal Power System: Ivory or as selected by Architect
unless otherwise indicated or required by NFPA 70 or device listing.

2. Wiring Devices Connected to Emergency Power System: Red.
3. TVSS Devices: Blue.
4. Isolated-Ground Receptacles: Orange.

B. Wall Plate Color: For plastic covers, match device color.
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PART 3 - EXECUTION

3.1 INSTALLATION

A. Comply with NECA 1, including mounting heights listed in that standard, unless otherwise 
indicated.

B. Coordination with Other Trades:

1. Protect installed devices and their boxes. Do not place wall finish materials over device 
boxes and do not cut holes for boxes with routers that are guided by riding against outside 
of boxes.

2. Keep outlet boxes free of plaster, drywall joint compound, mortar, cement, concrete, dust, 
paint, and other material that may contaminate the raceway system, conductors, and 
cables.

3. Install device boxes in brick or block walls so that the cover plate does not cross a joint 
unless the joint is troweled flush with the face of the wall.

4. Install wiring devices after all wall preparation, including painting, is complete.

C. Conductors:

1. Do not strip insulation from conductors until right before they are spliced or terminated 
on devices.

2. Strip insulation evenly around the conductor using tools designed for the purpose. Avoid 
scoring or nicking of solid wire or cutting strands from stranded wire.

3. The length of free conductors at outlets for devices shall meet provisions of NFPA 70, 
Article 300, without pigtails.

4. Existing Conductors:

a. Cut back and pigtail, or replace all damaged conductors.
b. Straighten conductors that remain and remove corrosion and foreign matter.
c. Pigtailing existing conductors is permitted, provided the outlet box is large enough.

D. Device Installation:

1. Replace devices that have been in temporary use during construction and that were 
installed before building finishing operations were complete.

2. Keep each wiring device in its package or otherwise protected until it is time to connect 
conductors.

3. Do not remove surface protection, such as plastic film and smudge covers, until the last 
possible moment.

4. Connect devices to branch circuits using pigtails that are not less than 6 inches in length.
5. When there is a choice, use side wiring with binding-head screw terminals. Wrap solid 

conductor tightly clockwise, two-thirds to three-fourths of the way around terminal 
screw.

6. Use a torque screwdriver when a torque is recommended or required by manufacturer.
7. When conductors larger than No. 12 AWG are installed on 15- or 20-A circuits, splice 

No. 12 AWG pigtails for device connections.
8. Tighten unused terminal screws on the device.
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9. When mounting into metal boxes, remove the fiber or plastic washers used to hold 
device-mounting screws in yokes, allowing metal-to-metal contact.

E. Receptacle Orientation:

1. Install ground pin of vertically mounted receptacles up, and on horizontally mounted 
receptacles to the right.

2. Install hospital-grade receptacles in patient-care areas with the ground pin or neutral 
blade at the top.

F. Device Plates: Do not use oversized or extra-deep plates. Repair wall finishes and remount 
outlet boxes when standard device plates do not fit flush or do not cover rough wall opening.

G. Dimmers:

1. Install dimmers within terms of their listing.
2. Verify that dimmers used for fan speed control are listed for that application.
3. Install unshared neutral conductors on line and load side of dimmers according to 

manufacturers' device listing conditions in the written instructions.

H. Arrangement of Devices: Unless otherwise indicated, mount flush, with long dimension vertical 
and with grounding terminal of receptacles on top. Group adjacent switches under single, 
multigang wall plates.

I. Adjust locations of floor service outlets and service poles to suit arrangement of partitions and 
furnishings.

3.2 GFCI RECEPTACLES

A. Install non-feed-through-type GFCI receptacles where protection of downstream receptacles is 
not required.

3.3 IDENTIFICATION

A. Comply with Section 260553 "Identification for Electrical Systems."

B. Identify each receptacle with panelboard identification and circuit number. Use hot, stamped, or 
engraved machine printing with black -filled lettering on face of plate, and durable wire markers 
or tags inside outlet boxes.

3.4 FIELD QUALITY CONTROL

A. Perform the following tests and inspections with the assistance of a factory-authorized service 
representative:

1. In healthcare facilities, prepare reports that comply with recommendations in NFPA 99.
2. Test Instruments: Use instruments that comply with UL 1436.
3. Test Instrument for Convenience Receptacles: Digital wiring analyzer with digital 

readout or illuminated digital-display indicators of measurement.
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B. Tests for Convenience Receptacles:

1. Line Voltage: Acceptable range is 105 to 132 V.
2. Percent Voltage Drop under 15-A Load: A value of 6 percent or higher is unacceptable.
3. Ground Impedance: Values of up to 2 ohms are acceptable.
4. GFCI Trip: Test for tripping values specified in UL 1436 and UL 943.
5. Using the test plug, verify that the device and its outlet box are securely mounted.
6. Tests shall be diagnostic, indicating damaged conductors, high resistance at the circuit 

breaker, poor connections, inadequate fault current path, defective devices, or similar 
problems. Correct circuit conditions, remove malfunctioning units and replace with new 
ones, and retest as specified above.

C. Test straight-blade convenience outlets in patient-care area and hospital-grade convenience 
outlets for the retention force of the grounding blade according to NFPA 99. Retention force 
shall be not less than 4 oz.

D. Wiring device will be considered defective if it does not pass tests and inspections.

E. Prepare test and inspection reports.

END OF SECTION 262726
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PART 1 - GENERAL

1.1 RELATED DOCUMENTS

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

1.2 SUMMARY

A. Section Includes:

1. Fusible switches.
2. Nonfusible switches.
3. Molded-case circuit breakers (MCCBs).
4. Molded-case switches.
5. Enclosures.

1.3 DEFINITIONS

A. NC: Normally closed.

B. NO: Normally open.

C. SPDT: Single pole, double throw.

1.4 ACTION SUBMITTALS

A. Product Data: For each type of enclosed switch, circuit breaker, accessory, and component 
indicated. Include dimensioned elevations, sections, weights, and manufacturers' technical data 
on features, performance, electrical characteristics, ratings, accessories, and finishes.

1. Enclosure types and details for types other than NEMA 250, Type 1.
2. Current and voltage ratings.
3. Short-circuit current ratings (interrupting and withstand, as appropriate).
4. Include evidence of NRTL listing for series rating of installed devices.
5. Detail features, characteristics, ratings, and factory settings of individual overcurrent 

protective devices, accessories, and auxiliary components.
6. Include time-current coordination curves (average melt) for each type and rating of 

overcurrent protective device; include selectable ranges for each type of overcurrent 
protective device.

B. Shop Drawings: For enclosed switches and circuit breakers. Include plans, elevations, sections, 
details, and attachments to other work.
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1. Wiring Diagrams: For power, signal, and control wiring.

1.5 INFORMATIONAL SUBMITTALS

A. Qualification Data: For qualified testing agency.

B. Seismic Qualification Certificates: For enclosed switches and circuit breakers, accessories, and 
components, from manufacturer.

1. Basis for Certification: Indicate whether withstand certification is based on actual test of 
assembled components or on calculation.

2. Dimensioned Outline Drawings of Equipment Unit: Identify center of gravity and locate 
and describe mounting and anchorage provisions.

3. Detailed description of equipment anchorage devices on which the certification is based 
and their installation requirements.

C. Field quality-control reports.

1. Test procedures used.
2. Test results that comply with requirements.
3. Results of failed tests and corrective action taken to achieve test results that comply with 

requirements.

D. Manufacturer's field service report.

1.6 CLOSEOUT SUBMITTALS

A. Operation and Maintenance Data: For enclosed switches and circuit breakers to include in 
emergency, operation, and maintenance manuals. In addition to items specified in 
Section 017823 "Operation and Maintenance Data," include the following:

1. Manufacturer's written instructions for testing and adjusting enclosed switches and circuit 
breakers.

2. Time-current coordination curves (average melt) for each type and rating of overcurrent 
protective device; include selectable ranges for each type of overcurrent protective 
device. Submit on translucent log-log graph paper.

1.7 MAINTENANCE MATERIAL SUBMITTALS

A. Furnish extra materials that match products installed and that are packaged with protective 
covering for storage and identified with labels describing contents.

1. Fuses: Equal to 10 percent of quantity installed for each size and type, but no fewer than 
three of each size and type.

2. Fuse Pullers: Two for each size and type.
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1.8 QUALITY ASSURANCE

A. Testing Agency Qualifications: Member Company of NETA or an NRTL.

1. Testing Agency's Field Supervisor: Currently certified by NETA to supervise on-site 
testing.

B. Source Limitations: Obtain enclosed switches and circuit breakers, overcurrent protective 
devices, components, and accessories, within same product category, from single source from 
single manufacturer.

C. Product Selection for Restricted Space: Drawings indicate maximum dimensions for enclosed 
switches and circuit breakers, including clearances between enclosures, and adjacent surfaces 
and other items. Comply with indicated maximum dimensions.

D. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by 
a qualified testing agency, and marked for intended location and application.

E. Comply with NFPA 70.

1.9 PROJECT CONDITIONS

A. Environmental Limitations: Rate equipment for continuous operation under the following 
conditions unless otherwise indicated:

1. Ambient Temperature: Not less than minus 22 deg F and not exceeding 104 deg F.
2. Altitude: Not exceeding 6600 feet.

B. Interruption of Existing Electric Service: Do not interrupt electric service to facilities occupied 
by Owner or others unless permitted under the following conditions and then only after 
arranging to provide temporary electric service according to requirements indicated:

1. Notify Architect and or Construction Manager no fewer than seven days in advance of 
proposed interruption of electric service.

2. Indicate method of providing temporary electric service.
3. Do not proceed with interruption of electric service without Architect's or Construction 

Manager's written permission.
4. Comply with NFPA 70E.

1.10 COORDINATION

A. Coordinate layout and installation of switches, circuit breakers, and components with equipment 
served and adjacent surfaces. Maintain required workspace clearances and required clearances 
for equipment access doors and panels.
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PART 2 - PRODUCTS

2.1 MANUFACTURERS:  

A. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following:

1. Square D Co.
2. Eaton Corporation.
3. Siemens

2.2 FUSIBLE SWITCHES

A. Type HD, Heavy Duty, Single Throw, 240 or 600-V ac (as per connected voltage), 1200 A and 
Smaller: UL 98 and NEMA KS 1, horsepower rated, with clips or bolt pads to accommodate 
indicated fuses, lockable handle with capability to accept three padlocks, and interlocked with 
cover in closed position.

B. Type HD, Heavy Duty, Double Throw, 240 or 600-V ac (as per connected voltage) 1200 A and 
Smaller: UL 98 and NEMA KS 1, horsepower rated, with clips or bolt pads to accommodate 
indicated fuses, lockable handle with capability to accept three padlocks, and interlocked with 
cover in closed position.

C. Accessories:

1. Equipment Ground Kit: Internally mounted and labeled for copper and aluminum ground 
conductors.

2. Neutral Kit: Internally mounted; insulated, capable of being grounded and bonded; 
labeled for copper and aluminum neutral conductors.

3. Isolated Ground Kit: Internally mounted; insulated, capable of being grounded and 
bonded; labeled for copper and aluminum neutral conductors.

4. Class R Fuse Kit: Provides rejection of other fuse types when Class R fuses are specified.
5. Auxiliary Contact Kit: Two NO/NC (Form "C") auxiliary contact(s), arranged to activate 

before switch blades open.
6. Hookstick Handle: Allows use of a hookstick to operate the handle.
7. Lugs: Mechanical type, suitable for number, size, and conductor material.
8. Service-Rated Switches: Labeled for use as service equipment.

2.3 NONFUSIBLE SWITCHES

A. Type HD, Heavy Duty, Single Throw, 240 or 600-V ac (as per connected voltage), 1200 A and 
Smaller: UL 98 and NEMA KS 1, horsepower rated, lockable handle with capability to accept 
three padlocks, and interlocked with cover in closed position.

B. Type HD, Heavy Duty, Double Throw, 240 or 600-V ac (as per connected voltage), 1200 A and 
Smaller: UL 98 and NEMA KS 1, horsepower rated, lockable handle with capability to accept 
three padlocks, and interlocked with cover in closed position.
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C. Accessories:

1. Equipment Ground Kit: Internally mounted and labeled for copper and aluminum ground 
conductors.

2. Neutral Kit: Internally mounted; insulated, capable of being grounded and bonded; 
labeled for copper and aluminum neutral conductors.

3. Isolated Ground Kit: Internally mounted; insulated, capable of being grounded and 
bonded; labeled for copper and aluminum neutral conductors.

4. Auxiliary Contact Kit: Two NO/NC (Form "C") auxiliary contact(s), arranged to activate 
before switch blades open.

5. Hookstick Handle: Allows use of a hookstick to operate the handle.
6. Lugs: Mechanical type, suitable for number, size, and conductor material.

2.4 SHUNT TRIP SWITCHES

A. General Requirements: Comply with ASME A17.1, UL 50, and UL 98, with 200-kA 
interrupting and short-circuit current rating when fitted with Class J fuses.

B. Switches: Three-pole, horsepower rated, with integral shunt trip mechanism and Class J fuse 
block; lockable handle with capability to accept three padlocks; interlocked with cover in closed 
position.

C. Control Circuit: 120-V ac; obtained from integral control power transformer, with primary and 
secondary fuses, with a control power transformer/source of enough capacity to operate shunt 
trip, connected pilot, and indicating and control devices.

D. Accessories:

1. Oiltight key switch for key-to-test function.
2. Isolated neutral lug; 100 percent rating.
3. Mechanically interlocked auxiliary contacts that change state when switch is opened and 

closed.
4. Form C alarm contacts that change state when switch is tripped.
5. Three-pole, double-throw, fire-safety and alarm relay; 120-V ac coil voltage.
6. Three-pole, double-throw, fire-alarm voltage monitoring relay complying with NFPA 72.

2.5 MOLDED-CASE CIRCUIT BREAKERS

A. General Requirements: Comply with UL 489, NEMA AB 1, and NEMA AB 3, with 
interrupting capacity to comply with available fault currents.

B. Thermal-Magnetic Circuit Breakers: Inverse time-current element for low-level overloads and 
instantaneous magnetic trip element for short circuits. Adjustable magnetic trip setting for 
circuit-breaker frame sizes 250 A and larger.

C. Adjustable, Instantaneous-Trip Circuit Breakers: Magnetic trip element with front-mounted, 
field-adjustable trip setting.
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D. Electronic Trip Circuit Breakers: Field-replaceable rating plug, rms sensing, with the following 
field-adjustable settings:

1. Instantaneous trip.
2. Long- and short-time pickup levels.
3. Long- and short-time time adjustments.
4. Ground-fault pickup level, time delay, and I2t response.

E. Integrally Fused Circuit Breakers: Thermal-magnetic trip element with integral limiter-style 
fuse listed for use with circuit breaker and trip activation on fuse opening or on opening of fuse 
compartment door.

F. Ground-Fault, Circuit-Interrupter (GFCI) Circuit Breakers: Single- and two-pole configurations 
with Class A ground-fault protection (6-mA trip).

G. Ground-Fault, Equipment-Protection (GFEP) Circuit Breakers: With Class B ground-fault 
protection (30-mA trip).

H. Features and Accessories:

1. Standard frame sizes, trip ratings, and number of poles.
2. Lugs: Mechanical type, suitable for number, size, trip ratings, and conductor material.
3. Application Listing: Appropriate for application; Type SWD for switching fluorescent 

lighting loads; Type HID for feeding fluorescent and high-intensity discharge lighting 
circuits.

4. Ground-Fault Protection: Comply with UL 1053; integrally mounted, self-powered type 
with mechanical ground-fault indicator; relay with adjustable pickup and time-delay 
settings, push-to-test feature, internal memory, and shunt trip unit; and three-phase, zero-
sequence current transformer/sensor.

5. Shunt Trip: Trip coil energized from separate circuit, with coil-clearing contact.
6. Undervoltage Trip: Set to operate at 35 to 75 percent of rated voltage without intentional 

time delay.
7. Auxiliary Contacts: Two SPDT switches with "a" and "b" contacts; "a" contacts mimic 

circuit-breaker contacts, "b" contacts operate in reverse of circuit-breaker contacts.
8. Alarm Switch: One NC contact that operates only when circuit breaker has tripped.
9. Key Interlock Kit: Externally mounted to prohibit circuit-breaker operation; key shall be 

removable only when circuit breaker is in off position.
10. Zone-Selective Interlocking: Integral with electronic trip unit; for interlocking ground-

fault protection function.
11. Electrical Operator: Provide remote control for on, off, and reset operations.

2.6 MOLDED-CASE SWITCHES

A. General Requirements: MCCB with fixed, high-set instantaneous trip only, and short-circuit 
withstand rating equal to equivalent breaker frame size interrupting rating.

B. Features and Accessories:

1. Standard frame sizes and number of poles.
2. Lugs: Mechanical type, suitable for number, size, trip ratings, and conductor material.
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3. Ground-Fault Protection: Comply with UL 1053; remote-mounted and powered type with 
mechanical ground-fault indicator; relay with adjustable pickup and time-delay settings, 
push-to-test feature, internal memory, and shunt trip unit; and three-phase, zero-sequence 
current transformer/sensor.

4. Shunt Trip: Trip coil energized from separate circuit, with coil-clearing contact.
5. Undervoltage Trip: Set to operate at 35 to 75 percent of rated voltage without intentional 

time delay.
6. Auxiliary Contacts: Two SPDT switches with "a" and "b" contacts; "a" contacts mimic 

switch contacts, "b" contacts operate in reverse of switch contacts.
7. Alarm Switch: One NC contact that operates only when switch has tripped.
8. Key Interlock Kit: Externally mounted to prohibit switch operation; key shall be 

removable only when switch is in off position.
9. Zone-Selective Interlocking: Integral with ground-fault shunt trip unit; for interlocking 

ground-fault protection function.
10. Electrical Operator: Provide remote control for on, off, and reset operations.

2.7 ENCLOSURES

A. Enclosed Switches and Circuit Breakers: NEMA AB 1, NEMA KS 1, NEMA 250, and UL 50, 
to comply with environmental conditions at installed location.

1. Indoor, Dry and Clean Locations: NEMA 250, Type 1.
2. Outdoor Locations: NEMA 250, Type 3R OR 4XSS (as noted on drawings).
3. Kitchen Areas: NEMA 250, Type 4X, stainless steel.
4. Other Wet or Damp, Indoor Locations: NEMA 250, Type 4.
5. Indoor Locations Subject to Dust, Falling Dirt, and Dripping Noncorrosive Liquids:

NEMA 250, Type 12.
6. Hazardous Areas Indicated on Drawings: NEMA 250, Type 7 or Type 9 (as noted on 

drawings).

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine elements and surfaces to receive enclosed switches and circuit breakers for compliance 
with installation tolerances and other conditions affecting performance of the Work.

B. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 INSTALLATION

A. Install individual wall-mounted switches and circuit breakers with tops at uniform height unless 
otherwise indicated.

B. Comply with mounting and anchoring requirements specified in Section 260548.16 "Seismic 
Controls for Electrical Systems."
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C. Temporary Lifting Provisions: Remove temporary lifting eyes, channels, and brackets and 
temporary blocking of moving parts from enclosures and components.

D. Install fuses in fusible devices.

E. Comply with NECA 1.

3.3 IDENTIFICATION

A. Comply with requirements in Section 260553 "Identification for Electrical Systems."

1. Identify field-installed conductors, interconnecting wiring, and components; provide 
warning signs.

2. Label each enclosure with engraved metal or laminated-plastic nameplate.

3.4 FIELD QUALITY CONTROL

A. Perform tests and inspections.

1. Manufacturer's Field Service: Engage a factory-authorized service representative to 
inspect components, assemblies, and equipment installations, including connections, and 
to assist in testing.

B. Acceptance Testing Preparation:

1. Test insulation resistance for each enclosed switch and circuit breaker, component, 
connecting supply, feeder, and control circuit.

2. Test continuity of each circuit.

C. Tests and Inspections:

1. Perform each visual and mechanical inspection and electrical test stated in NETA 
Acceptance Testing Specification. Certify compliance with test parameters.

2. Correct malfunctioning units on-site, where possible, and retest to demonstrate 
compliance; otherwise, replace with new units and retest.

3. Perform the following infrared scan tests and inspections and prepare reports:

a. Initial Infrared Scanning: After Substantial Completion, but not more than 60 days 
after Final Acceptance, perform an infrared scan of each enclosed switch and 
circuit breaker. Remove front panels so joints and connections are accessible to 
portable scanner.

b. Follow-up Infrared Scanning: Perform an additional follow-up infrared scan of 
each enclosed switch and circuit breaker 11 months after date of Substantial 
Completion.

c. Instruments and Equipment: Use an infrared scanning device designed to measure 
temperature or to detect significant deviations from normal values. Provide 
calibration record for device.

4. Test and adjust controls, remote monitoring, and safeties. Replace damaged and 
malfunctioning controls and equipment.
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D. Enclosed switches and circuit breakers will be considered defective if they do not pass tests and 
inspections.

E. Prepare test and inspection reports, including a certified report that identifies enclosed switches 
and circuit breakers and that describes scanning results. Include notation of deficiencies 
detected, remedial action taken, and observations after remedial action.

3.5 ADJUSTING

A. Adjust moving parts and operable components to function smoothly, and lubricate as 
recommended by manufacturer.

B. Set field-adjustable circuit-breaker trip ranges as specified in Section 260573 "Overcurrent 
Protective Device Coordination Study."

END OF SECTION 262816
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PART 1 - GENERAL

1.1 SECTION INCLUDES

A. Arrangement with Utility Company for permanent electric service, including payment of Utility 
Company charges for service construction.

B. Underground service entrance.

C. Metering equipment.

1.2 RELATED SECTIONS

A. Excavation, Grading and Fill.

C. Section 260533 - Raceways.

E. Section 260526 – Grounding and bonding.

1.3 REFERENCES

A. ANSI/NFPA 70 - National Electrical Code.

1.4 SYSTEM DESCRIPTION

A. Utility Company: 

1. AEP.

B. System Characteristics: 

1. 120/240V, single phase, three wire, 60 Hertz

C. Service Entrance: Underground.

1.5 SUBMITTALS

A. Submit under provisions of Section 01340.

1.6 QUALITY ASSURANCE

A. Perform Work in accordance with Utilities Company written requirements.

B. Maintain one copy of each document on site.

1.7 REGULATORY REQUIREMENTS

A. Conform to requirements of ANSI/NFPA 70.

B. Furnish products listed and classified by Underwriters Laboratories, Inc. as suitable for purpose 
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specified and shown.

1.8 FIELD MEASUREMENTS

A. Verify that field measurements are as indicated on Utility Company drawings.

PART 2 - PRODUCTS

2.1 UTILITY METERS

A. Provide meter can as to comply with Utility Company requirements.

2.2 METERING TRANSFORMER CABINET

A. Size and type:   As required by Utility Company.

B. Include provisions for padlocking and sealing.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Verify that service equipment is ready to be connected and energized.

3.2 PREPARATION

A. Make arrangements with Utilities Company to obtain permanent electric service to the Project.

B. Coordinate location of Utilities Company’s facilities to ensure proper access is available.

C. Coordinate with utility metering department for meter and type of meter installation.

3.3 INSTALLATION

A. Install service entrance conduits and to service entrance equipment.

END OF SECTION 264210
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PART 1 - GENERAL

1.1 RELATED DOCUMENTS

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

1.2 SUMMARY

A. Section Includes:

1. Interior LED’s luminaires.
2. Luminaire supports.

B. Related Requirements:

1. Section 260923 "Lighting Control Devices" for automatic control of lighting, including 
time switches, photoelectric relays, occupancy sensors, and multipole lighting relays and 
contactors.

1.3 DEFINITIONS

A. BIM: Building information model.

B. CAD: Computer-aided design.

C. CCT: Correlated color temperature.

D. CRI: Color Rendering Index.

E. LED: Light-emitting diode.

F. Fixture: See "Luminaire."

G. IP: International Protection or Ingress Protection Rating

H. Lumen: Measured output of lamp and luminaire, or both.

I. Luminaire: Complete lighting unit, including lamp, reflector, and housing.

1.4 ACTION SUBMITTALS

A. Product Data: For each type of product.

1. Arrange in order of luminaire designation.
2. Include data on features, accessories, and finishes.
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3. Include physical description and dimensions of luminaires.
4. Ballast, including BF.
5. Include life, output (lumens, CCT, and CRI), and energy efficiency data.
6. Include photometric data and adjustment factors based on laboratory tests, complying 

with IESNA Lighting Measurements Testing and Calculation Guides, of each luminaire 
type. The adjustment factors shall be for lamps, ballasts, and accessories identical to 
those indicated for the luminaire as applied in this Project. For LED light fixtures the 
adjustment factors shall be for lamps and accessories identical to those indicated for the 
lighting fixture as applied in this Project IES LM-79 and IES LM-80

a. Retain or "Manufacturers' Certified Data" or "Testing Agency Certified Data" 
Subparagraph below. Retain first subparagraph if photometric data, based on 
testing by accredited manufacturers' laboratories, is considered adequate for 
luminaires in this Project. Retain second subparagraph if photometric data for one 
or more luminaires are based on independent laboratory tests; coordinate with the 
Interior Lighting Fixture Schedule on Drawings to indicate which units shall meet 
this requirement. See the Evaluations. Manufacturers' Certified Data: Photometric 
data certified by manufacturer's laboratory with a current accreditation under the 
National Voluntary Laboratory Accreditation Program (NVLAP) for Energy 
Efficient Lighting Products.

b. Testing Agency Certified Data: For indicated luminaires, photometric data 
certified by a qualified independent testing agency. Photometric data for remaining
luminaires shall be certified by manufacturer.

B. Shop Drawings: For nonstandard or custom luminaires.

1. Include plans, elevations, sections, and mounting and attachment details.
2. Include details of luminaire assemblies. Indicate dimensions, weights, loads, and required

clearances, method of field assembly, components, and location and size of each field 
connection.

3. Include diagrams for power, signal, and control wiring.

C. Product Schedule: For luminaires and lamps. Use same designations indicated on Drawings.

D. Qualification Data: For testing laboratory providing photometric data for luminaires.

E. Product Certificates: For each type of ballast for bi-level and dimmer-controlled luminaires, 
from manufacturer.

F. Product Test Reports: For each luminaire, for tests performed by manufacturer and witnessed by 
a qualified testing agency.

G. Sample warranty.

1.5 PRIOR APPROVAL SUBMITTAL REQUESTS 

A. Full submittal data , by type, clearly highlighted and arrowed to identify the specific proposed 
manufacturer’s nomenclature

B. Full submittal data of lamp and proposed manufacturer.
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C. Full submittal data of ballast/driver (LED) data of proposed manufacturer

D. LED lumen data will include
1. Lumen output
2. L70 and L90 testing 
3. Confirmation of independent test lab data ITL
4. Color temperature and CRI with quantity of McAdam Ellipse steps 

a. Data shall include sphere and goniometer results for total lumen, total power, 
luminaire efficacy, CRI and junction temperature for the specified color 
temperature 

5. Make and brand of LED diode should be clearly identified on submittal data

E. LED dimming shall be equal in range and quality to the specified drivers, Quality of dimming 
to be defined by dimming range, freedom from perceived flicker or visible stroboscopic flicker, 
smooth and continuous change in level (no visible steps in transitions), natural square law 
response to control input, and stable when input voltage conditions fluctuate over what is 
typically experience in a commercial environment.

F. All substitutions must meet specified fixtures certifications (UL,ETL,CE,CSA, RoHS, DLC, 
Energy Star)

G. Provide lighting calculations with the prior approval request based on reflectance values and 
light loss factors provided by the engineer and displayed on lighting calculation drawings (may 
be unique by area). Calculations shall be shown on one sheet with dimensions as shown on 
construction set. Data will be submitted electronically in dxf format on a flash drive and with 
printed calculations on Architectural E size sheets to scale with construction set sheets.

1. Discrepancies between prior approval data calculations and the original design 
calculations will result in immediate disqualification of review due to time based 
constraints on the bid process

H. Prior approval request may require a sample of both the proposed and specified fixtures 
provided by the alternate manufacturer at NO additional cost to the project. Samples of both 
specified and proposed must be provided within 10 working days of request.

I. All data will be submitted electronically and in a bound format

J. Bound data will be secured in hard binder with 3” rings for ease of review or PDF file.

1. Types will be marked with a tab by type and indexed for ease of reference 

K. LED warranty information MUST be included by type and marked in RED to clearly identify 
the manufacturer’s warranty terms. Warranty data MUST meet or exceed the specified 
manufacturers terms

L. Prior approvals MUST be received and acknowledged to the specifier’s office no less than 10 
days prior to bid.

M. ALL prior approval data must be submitted in one package with complete information.
Information that is incomplete will be rejected without review.
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N. The prior approval will be returned marked approved or rejected by type with no explanation.
If any specification is deemed not equal the review will be stopped, the type rejected with no 
explanation.

O. Lumen output for the proposed fixture must be highlighted in yellow for clear identification.

P. All inverter systems supply power to LED fixtures must have pure PWM sine wave function 
and work with any type of lighting load. 

Q. LED warranty information must be included by type and marked in red to clearly identify the 
manufacturer’s warranty terms. Warranty data must meet or exceed the specified 
manufacturer’s terms.

1.6 CLOSEOUT SUBMITTALS

A. Operation and Maintenance Data: For luminaires and lighting systems to include in 
maintenance manuals.

1. Provide a list of all lamp types used on Project; use ANSI and manufacturers' codes.

1.7 MAINTENANCE MATERIAL SUBMITTALS

A. Furnish extra materials that match products installed and that are packaged with protective 
covering for storage and identified with labels describing contents.

1. Lamps: Ten for every 100 of each type and rating installed. Furnish at least one of each 
type.

2. Diffusers and Lenses: One for every 100 of each type and rating installed. Furnish at least 
one of each type.

3. Fluorescent-luminaire-mounted emergency battery pack: One for every 40 emergency 
lighting unit.

4. Globes and Guards: One for every 20 of each type and rating installed. Furnish at least 
one of each type.

1.8 QUALITY ASSURANCE

A. Luminaire Photometric Data Testing Laboratory Qualifications: Luminaire manufacturer's 
laboratory is accredited under the NVLAP for Energy Efficient Lighting Products.

B. Luminaire Photometric Data Testing Laboratory Qualifications: Provided by an independent 
agency, with the experience and capability to conduct the testing indicated, that is an NRTL as 
defined by OSHA in 29 CFR 1910.7, accredited under the NVLAP for Energy Efficient 
Lighting Products, and complying with the applicable IES testing standards.

A. LED luminaires  
1. Provide from a single manufacturer for each luminaire type.
2. Each luminaire type shall be binned within a three-step MacAdam Ellipse to ensure color 

consistency among luminaires
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1.9 DELIVERY, STORAGE, AND HANDLING

A. Protect finishes of exposed surfaces by applying a strippable, temporary protective covering 
before shipping.

1.10 WARRANTY

A. Warranty: Manufacturer and Installer agree to repair or replace (materials and labor) 
components of luminaires that fail in materials or workmanship within specified warranty 
period.

1. Warranty Period: Two year(s) from date of Substantial Completion.

2. LED luminaires –warranty Period: Five year(s) from date of Substantial Completion.

PART 2 - PRODUCTS

2.1 LUMINAIRE REQUIREMENTS

A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by 
a qualified testing agency, and marked for intended location and application.

B. NRTL Compliance: Luminaires for hazardous locations shall be listed and labeled for indicated 
class and division of hazard by an NRTL.

C. FM Global Compliance: Luminaires for hazardous locations shall be listed and labeled for 
indicated class and division of hazard by FM Global.

D. UL Compliance: Comply with UL 1598.

E. Lamp base complying with ANSI C81.61 or IEC 60061-1.

F. Recessed Luminaires: Comply with NEMA LE 4.

G. EMI Filters: Factory installed to suppress conducted EMI according to MIL-STD-461E. 
Fabricate luminaires with one filter on each ballast indicated to require a filter.

2.2 EMERGENCY POWER UNIT

A. Internal Type: Self-contained, modular, battery-inverter unit, factory mounted within luminaire 
body and compatible with ballast. Comply with UL 924.

1. Emergency Connection: Operate LED’s continuously at an output of 1100 lumens each. 
Connect unswitched circuit to battery-inverter unit and switched circuit to luminaire 
ballast.

2. Test Push Button and Indicator Light: Visible and accessible without opening luminaire 
or entering ceiling space.
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a. Push Button: Push-to-test type, in unit housing, simulates loss of normal power 
and demonstrates unit operability.

b. Indicator Light: LED indicates normal power on. Normal glow indicates trickle 
charge; bright glow indicates charging at end of discharge cycle.

3. Battery: Sealed, maintenance-free, nickel-cadmium type.
4. Charger: Fully automatic, solid-state, constant-current type with sealed power transfer 

relay.
5. Remote Test: Switch in hand-held remote device aimed in direction of tested unit initiates 

coded infrared signal. Signal reception by factory-installed infrared receiver in tested unit 
triggers simulation of loss of its normal power supply, providing visual confirmation of 
either proper or failed emergency response.

6. Integral Self-Test: Factory-installed electronic device automatically initiates code-
required test of unit emergency operation at required intervals. Test failure is annunciated 
by an integral audible alarm and a flashing red LED.

B. External Type: Self-contained, modular, battery-inverter unit, suitable for powering one or more 
fluorescent lamps, remote mounted from luminaire. Comply with UL 924.

1. Emergency Connection: Operate one fluorescent lamp continuously. Connect unswitched 
circuit to battery-inverter unit and switched circuit to luminaire ballast.

2. Nightlight Connection: Operate led in a remote luminaire continuously.
3. Battery: Sealed, maintenance-free, nickel-cadmium type.
4. Charger: Fully automatic, solid-state, constant-current type.
5. Housing: NEMA 250, Type 1 enclosure.
6. Test Push Button: Push-to-test type, in unit housing, simulates loss of normal power and 

demonstrates unit operability.
7. LED Indicator Light: Indicates normal power on. Normal glow indicates trickle charge; 

bright glow indicates charging at end of discharge cycle.
8. Remote Test: Switch in hand-held remote device aimed in direction of tested unit initiates 

coded infrared signal. Signal reception by factory-installed infrared receiver in tested unit 
triggers simulation of loss of its normal power supply, providing visual confirmation of 
either proper or failed emergency response.

9. Integral Self-Test: Factory-installed electronic device automatically initiates code-
required test of unit emergency operation at required intervals. Test failure is annunciated 
by an integral audible alarm and a flashing red LED.

2.3 LED LIGHTING FIXTURES AND LED LAMPS 

A. All LED products must be UL, ETL and/or CSA listed

B. All LED products must have LM-79 and LM-80 testing noted on specification sheet by an 
independent test lab

C. All LED products should be identified as L70 and/or L90 ratings based on independent test lab 
data

D. All outdoor and wet location listed products must clearly state the IP rating carried on the 
fixture based on independent test lab data
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E. Bulb shape complying with ANSI C79.1.

F. CRI of Minimum 80. CCT of 4100 K.

G. Rated lamp life of 50,000 hours.

H. Lamps dimmable from 100 percent to 0 percent of maximum light output.

I. Nominal Operating Voltage: as noted on light fixture schedule.

J. All LED products must be serviceable for accessible for field repair needs

K. All indoor lighting color rendering should be within a 3 step McAdams ellipse. All indoor 
lighting should be 4000-4100 kelvin unless specifically noted

L. All control systems that interface with an LED product will be supported by a project 
“integrator” until project completion. This includes contact with the installer prior to 
installation, availability during installation, and final checkout and startup after installation.
The quantity of days required for startup will be based on the manufacturer/agents discretion 
and need.

1. The project integrator must be capable of performing low voltage and dmx terminations.
High voltage terminations are performed solely by the electrical subcontractor.

2. Reporting of final startup completion of the controls system back to the engineer is 
mandatory. 

3. Invitation to attend the training with the owner’s representative should be made to the 
engineer no less than 5 days prior to training

4. Signature confirmation of training and startup is required within 5 business days after 
completion back to the engineer’s office.

M. All LED drivers should be capable of 0-10 volt controls and DMX control and shall dim to 1% 
of total lumen output. Where specifically specified the dimming driver may be required to dim 
to .1% of lumen output, otherwise known as “dim to dark”

N. Driver manufacturers must have a 5-year history producing dimmable electronic LED drivers 
for the North American market.

O. Ambient driver temperatures must be within -20 degrees to 50 degrees C (-4 degrees to 122 
degrees F)

P. Driver (internal) must limit inrush current.

1. Base specification: meet or exceed NEMA 410 driver inrush standard of 430 amp per 10 
amps load with a maximum of 370 amps/2 seconds

2. Preferred specification: Meet or exceed 30ma’s at 277 VAC for up to 50 watts of load 
and 75A at 240us att 277 VAC for 100 watts of load

3. Withstand up to a 1,000-volt surge without impairment of performance as defined by 
ANSI C62.41 Category A

4. No visible change in light output with a variation of plus/minus 10percent line voltage 
input.
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5. Total harmonic distortion less than 20%, and meet ANSI C82.11 maximum allowable 
THD requirements at full output. THD shall at no point in the dimming curve allow 
imbalance current to exceed full output THD

2.4 CYLINDER

A. With integral mounting provisions.

2.5 DOWNLIGHT

A. Universal mounting bracket.

B. Integral junction box with conduit fittings.

2.6 RECESSED LINEAR

A. Integral junction box with conduit fittings.

2.7 STRIP LIGHT

A. Integral junction box with conduit fittings.

2.8 SURFACE MOUNT, LINEAR

A. Universal mounting bracket.

B. Integral junction box with conduit fittings.

2.9 SURFACE MOUNT, NONLINEAR

A. Universal mounting bracket.

B. Integral junction box with conduit fittings.

2.10 SUSPENDED, LINEAR

A. Ceiling mounted with two 5/32-inch diameter aircraft cable supports adjustable to 120 inches in
length.

2.11 SUSPENDED, NONLINEAR

A. Universal mounting bracket.

B. Integral junction box with conduit fittings.
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2.12 MATERIALS

A. Metal Parts:

1. Free of burrs and sharp corners and edges.
2. Sheet metal components shall be steel unless otherwise indicated.
3. Form and support to prevent warping and sagging.

B. Doors, Frames, and Other Internal Access: Smooth operating, free of light leakage under 
operating conditions, and designed to permit relamping without use of tools. Designed to 
prevent doors, frames, lenses, diffusers, and other components from falling accidentally during 
relamping and when secured in operating position.

C. Diffusers and Globes:

1. Tempered Fresnel glass, prismatic glass or prismatic acrylic, refer to light fixture 
schedule.

2. Glass: Annealed crystal glass unless otherwise indicated.
3. Acrylic Diffusers: One hundred percent virgin acrylic plastic, with high resistance to 

yellowing and other changes due to aging, exposure to heat, and UV radiation.
4. Lens Thickness: At least 0.125 inch minimum unless otherwise indicated.

D. Housings:

1. Extruded-aluminum housing and heat sink or as noted on light fixture schedule.
2. Powder-coat finish.

E. Factory-Applied Labels: Comply with UL 1598. Include recommended lamps. Locate labels 
where they will be readily visible to service personnel, but not seen from normal viewing angles 
when lamps are in place.

1. Label shall include the following lamp characteristics:

a. "USE ONLY" and include specific lamp type.
b. Lamp diameter, shape, size, wattage, and coating.
c. CCT and CRI for all luminaires.

2.13 METAL FINISHES

A. Variations in finishes are unacceptable in the same piece. Variations in finishes of adjoining 
components are acceptable if they are within the range of approved Samples and if they can be 
and are assembled or installed to minimize contrast.

2.14 LUMINAIRE SUPPORT COMPONENTS

A. Comply with requirements in Section 260529 "Hangers and Supports for Electrical Systems" 
for channel and angle iron supports and nonmetallic channel and angle supports.
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B. Single-Stem Hangers: 1/2-inch steel tubing with swivel ball fittings and ceiling canopy. Finish 
shall match luminaire.

C. Wires: ASTM A 641/A 641M, Class 3, soft temper, zinc-coated steel, 12 gage.

D. Rod Hangers: 3/16-inch minimum diameter, cadmium-plated, threaded steel rod.

E. Hook Hangers: Integrated assembly matched to luminaire, line voltage, and equipment with 
threaded attachment, cord, and locking-type plug.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine substrates, areas, and conditions, with Installer present, for compliance with 
requirements for installation tolerances and other conditions affecting performance of the Work.

B. Examine roughing-in for luminaire to verify actual locations of luminaire and electrical 
connections before fixture installation.

C. Examine walls, floors, roofs, and ceilings for suitable conditions where luminaires will be 
installed.

D. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 TEMPORARY LIGHTING

A. If approved by the Architect, use selected permanent luminaires for temporary lighting. When 
construction is sufficiently complete, clean luminaires used for temporary lighting and install 
new lamps.

3.3 INSTALLATION

A. Comply with NECA 1.

B. Remote Mounting of Ballasts: Distance between the ballast and luminaire shall not exceed that 
recommended by ballast manufacturer. Verify, with ballast manufacturers, maximum distance 
between ballast and luminaire.

C. Install luminaires level, plumb, and square with ceilings and walls unless otherwise indicated.

D. Install lamps in each luminaire.

E. Coordinate layout and installation of luminaires and suspension system with other construction 
that penetrates ceilings or is supported by them.

F. Supports:
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1. Sized and rated for luminaire weight.
2. Able to maintain luminaire position after cleaning and relamping.
3. Provide support for luminaire without causing deflection of ceiling or wall.
4. Luminaire mounting devices shall be capable of supporting a horizontal force of 100 

percent of luminaire weight and vertical force of 400 percent of luminaire weight.

G. Ceiling-Grid-Mounted Luminaire Supports: Use grid as a support element.

1. Install ceiling support system rods or wires, independent of the ceiling suspension 
devices, for each luminaire. Locate not more than 6 inches from luminaire corners.

2. Support Clips: Fasten to luminaires and to ceiling grid members at or near each luminaire 
corner with clips that are UL listed for the application.

3. Luminaires of Sizes Less Than Ceiling Grid: Install as indicated on reflected ceiling 
plans or center in acoustical panel, and support luminaires independently with at least two 
3/4-inch metal channels spanning and secured to ceiling tees.

4. Install at least one independent support rod or wire from structure to a tab on luminaire. 
Wire or rod shall have breaking strength of the luminaire weight at a safety factor of 3.

H. Flush-Mounted Luminaire Support:

1. Secured to outlet box.
2. Attached to ceiling structural members at four points equally spaced around 

circumference of luminaire.
3. Trim ring flush with finished surface.

I. Wall-Mounted Luminaire Support:

1. Attached to structural members in walls, or a minimum 20 gauge backing plate attached 
to wall structural members, or using through bolts and backing plates on either side of 
wall.

2. Do not attach luminaires directly to gypsum board.

J. Suspended Luminaire Support:

1. Pendants and Rods: Where longer than 48 inches, brace to limit swinging.
2. Stem-Mounted, Single-Unit Luminaires: Suspend with twin-stem hangers. Support with 

approved outlet box and accessories that hold stem and provide damping of luminaire 
oscillations. Support outlet box vertically to building structure using approved devices.

3. Continuous Rows of Luminaires: Use tubing or stem for wiring at one point and [tubing 
or rod for suspension for each unit length of luminaire chassis, including one at each end.

4. Do not use ceiling grid as support for pendant luminaires. Connect support wires or rods 
to building structure.

K. Comply with requirements in Section 260519 "Low-Voltage Electrical Power Conductors and 
Cables" and Section 260533 "Raceways and Boxes for Electrical Systems" for wiring 
connections and wiring methods.
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3.4 IDENTIFICATION

A. Identify system components, wiring, cabling, and terminals. Comply with requirements for 
identification specified in Section 260553 "Identification for Electrical Systems."

3.5 FIELD QUALITY CONTROL

A. Perform the following tests and inspections:

B. Operational Test: After installing luminaires, switches, and accessories, and after electrical 
circuitry has been energized, test units to confirm proper operation.

1. Test for Emergency Lighting: Interrupt power supply to demonstrate proper operation. 
Verify transfer from normal power to battery power and retransfer to normal.

C. Luminaire will be considered defective if it does not pass operation tests and inspections.

D. Prepare test and inspection reports.

3.6 STARTUP SERVICE

A. Burn-in all HID lamps that require specific aging period to operate properly, prior to occupancy 
by Owner.

3.7 ADJUSTING

A. Occupancy Adjustments: When requested within 12 months of date of Substantial Completion, 
provide on-site assistance in adjusting the direction of aim of luminaires to suit occupied 
conditions. Make up to two visits to Project during other-than-normal hours for this purpose. 
Some of this work may be required during hours of darkness.

1. During adjustment visits, inspect all luminaires. Replace lamps or luminaires that are 
defective.

2. Parts and supplies shall be manufacturer's authorized replacement parts and supplies.
3. Adjust the aim of luminaires in the presence of the Architect.

END OF SECTION 265116
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PART 1 - GENERAL

1.1 RELATED DOCUMENTS

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

1.2 SUMMARY

A. Section Includes:

1. Exterior solid-state luminaires that are designed for and exclusively use LED lamp 
technology.

2. Luminaire-mounted photoelectric relays.

B. Related Requirements:

1. Section 260923 "Lighting Control Devices" for automatic control of lighting, including 
time switches, photoelectric relays, occupancy sensors, and multipole lighting relays and 
contactors.

2. Section 265613 "Lighting Poles and Standards" for poles and standards used to support 
exterior lighting equipment.

1.3 DEFINITIONS

A. CCT: Correlated color temperature.

B. CRI: Color rendering index.

C. Fixture: See "Luminaire."

D. HID: High-intensity discharge.

E. Lumen: Measured output of lamp and luminaire, or both.

F. Luminaire: Complete lighting unit, including lamp, reflector, and housing.

G. Pole: Luminaire support structure, including tower used for large-area illumination.

H. Standard: See "Pole."

1.4 ACTION SUBMITTALS

A. Product Data: For each type of luminaire.

1. Arrange in order of luminaire designation.
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2. Include data on features, accessories, and finishes.
3. Include physical description and dimensions of the luminaires.
4. Ballast, including BF, UL listing and recognition, ANSI certification, and Energy 

Independence and Security Act of 2007 compliance.
5. Lamps, including life, output (lumens, CCT, and CRI), and energy-efficiency data.
6. Photometric data and adjustment factors based on laboratory tests, complying with IES 

"Lighting Measurements Testing and Calculation Guides," of each luminaire type. The 
adjustment factors shall be for lamps, ballasts, and accessories identical to those indicated 
for the luminaire as applied in this Project.
For LED luminaires the adjustment factors shall be for lamps and accessories identical to 
those indicated for the luminaire as applied in this Project IES LM-79 and IES LM-80.

a. Manufacturers' Certified Data: Photometric data certified by manufacturer's 
laboratory with a current accreditation under the NVLAP for Energy Efficient 
Lighting Products.

b. Testing Agency Certified Data: For indicated luminaires, photometric data 
certified by a qualified independent testing agency. Photometric data for remaining 
luminaires shall be certified by manufacturer.

7. Photoelectric relays.
8. Means of attaching luminaires to supports, and indication that attachment is suitable for 

components involved.

B. Shop Drawings: For nonstandard or custom luminaires.

1. Include plans, elevations, sections, and mounting and attachment details.
2. Include details of luminaire assemblies. Indicate dimensions, weights, loads, and required

clearances, method of field assembly, components, and location and size of each field 
connection.

3. Include diagrams for power, signal, and control wiring.

C. Include diagrams for power, signal, and control wiring.

D. Samples: For products designated for sample submission in the Exterior Lighting Fixture 
Schedule.

E. Samples for Initial Selection: For each type of luminaire with custom, factory-applied finish.

1. Include Samples of luminaires and accessories involving color and finish selection.

F. Samples for Verification: For each type of luminaire.

1. Include Samples of luminaires and accessories to verify finish selection.
2. Lamps and ballasts, installed.
3. Cords and plugs.
4. Support system.

G. Product Schedule: For luminaires and lamps. Use same designations indicated on Drawings.
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1.5 INFORMATIONAL SUBMITTALS

A. Coordination Drawings: Plans, drawn to scale, on which the following items are shown and 
coordinated with each other, using input from installers of the items involved:

1. Luminaires.
2. Structural members to which equipment and luminaires will be attached.
3. Underground utilities and structures.
4. Existing underground utilities and structures.
5. Above-grade utilities and structures.
6. Existing above grade utilities and structures.
7. Building features.
8. Vertical and horizontal information.

B. Qualification Data: For testing laboratory providing photometric data for luminaires.

C. Detailed description of equipment anchorage devices on which the certification is based and 
their installation requirements.

D. Product Test Reports: For each luminaire, for tests performed by manufacturer and witnessed by 
a qualified testing agency.

E. Sample warranty.

1.6 PRIOR APPROVAL SUBMITTAL REQUESTS 

A. Full submittal data , by type, clearly highlighted and arrowed to identify the specific proposed 
manufacturer’s nomenclature

B. Full submittal data of lamp and proposed manufacturer.

C. Full submittal data of ballast/driver (LED) data of proposed manufacturer

D. LED lumen data will include
1. Lumen output
2. L70 and L90 testing 
3. Confirmation of independent test lab data ITL
4. Color temperature and CRI with quantity of McAdam Ellipse steps 

a. Data shall include sphere and goniometer results for total lumen, total power, 
luminaire efficacy, CRI and junction temperature for the specified color 
temperature 

5. Make and brand of LED diode should be clearly identified on submittal data

E. LED dimming shall be equal in range and quality to the specified drivers, Quality of dimming 
to be defined by dimming range, freedom from perceived flicker or visible stroboscopic flicker, 
smooth and continuous change in level (no visible steps in transitions), natural square law 
response to control input, and stable when input voltage conditions fluctuate over what is 
typically experience in a commercial environment.
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F. All substitutions must meet specified fixtures certifications (UL,ETL,CE,CSA, RoHS, DLC, 
Energy Star)

G. Provide lighting calculations with the prior approval request based on reflectance values and 
light loss factors provided by the engineer and displayed on lighting calculation drawings. (may 
be unique by area) Calculations shall be shown on one sheet with dimensions as shown on 
construction set. Data will be submitted electronically in dxf format on a flash drive and with 
printed calculations on Architectural E size sheets to scale with construction set sheets.

1. Discrepancies between prior approval data calculations and the original design 
calculations will result in immediate disqualification of review due to time based 
constraints on the bid process

H. Prior approval request may require a sample of both the proposed and specified fixtures 
provided by the alternate manufacturer at NO additional cost to the project. Samples of both 
specified and proposed must be provided within 10 working days of request.

I. All data will be submitted electronically and in a bound format

J. Bound data will be secured in hard binder with 3” rings for ease of review or PDF file.

1. Types will be marked with a tab by type and indexed for ease of reference 

K. LED warranty information MUST be included by type and marked in RED to clearly identify 
the manufacturer’s warranty terms. Warranty data MUST meet or exceed the specified 
manufacturers terms

L. Prior approvals MUST be received and acknowleged to the specifiers office no less than 10 
days prior to bid.

M. ALL prior approval data must be submitted in one package with complete information.
Information that is incomplete will be rejected without review.

N. The prior approval will be returned marked approved or rejected by type with no explanation.
If any specification is deemed not equal the review will be stopped, the type rejected with no 
explanation.

O. Lumen output for the proposed fixture must be highlighted in yellow for clear identification.

P. All inverter systems supply power to LED fixtures must have pure PWM sine wave function 
and work with any type of lighting load. 

Q. LED warranty information must be included by type and marked in red to clearly identify the 
manufacturer’s warranty terms. Warranty data must meet or exceed the specified 
manufacturers terms.

1.7 CLOSEOUT SUBMITTALS

A. Operation and Maintenance Data: For luminaires to include in [operation] and maintenance 
manuals.
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1. Provide a list of all lamp types used on Project; use ANSI and manufacturers' codes.

1.8 MAINTENANCE MATERIAL SUBMITTALS

A. Furnish extra materials that match products installed and that are packaged with protective 
covering for storage and identified with labels describing contents.

1. Lamps: Ten for every 100 of each type and rating installed. Furnish at least one of each 
type.

2. Glass, Acrylic, and Plastic Lenses, Covers and Other Optical Parts: One for every 100 of 
each type and rating installed. Furnish at least one of each type.

3. Diffusers and Lenses: One for every 100 of each type and rating installed. Furnish at least 
one of each type.

4. Globes and Guards: One for every 20 of each type and rating installed. Furnish at least 
one of each type.

5. Ballasts: One for every 100 f each type and rating installed. Furnish at least one of each 
type.

1.9 QUALITY ASSURANCE

A. Luminaire Photometric Data Testing Laboratory Qualifications: Luminaire manufacturers' 
laboratory accredited under the NVLAP for Energy Efficient Lighting Products.

B. Luminaire Photometric Data Testing Laboratory Qualifications: Provided by an independent 
agency, with the experience and capability to conduct the testing indicated, that is an NRTL as 
defined by OSHA in 29 CFR 1910.7, accredited under the NVLAP for Energy Efficient 
Lighting Products and complying with applicable IES testing standards.

1.10 DELIVERY, STORAGE, AND HANDLING

A. Protect finishes of exposed surfaces by applying a strippable, temporary protective covering 
before shipping.

1.11 FIELD CONDITIONS

A. Verify existing and proposed utility structures prior to the start of work associated with 
luminaire installation.

B. Mark locations of exterior luminaires for approval by Architect prior to the start of luminaire 
installation.

1.12 WARRANTY

A. Warranty: Manufacturer and Installer agree to repair or replace (labor and material) components
of luminaires that fail in materials or workmanship within specified warranty period.

1. Failures include, but are not limited to, the following:
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a. Structural failures including luminaire support components.
b. Faulty operation of luminaires, ballasts, and accessories.
c. Deterioration of metals, metal finishes, and other materials beyond normal 

weathering.

B. Warranty Period: Two year(s) from date of Substantial Completion.

A. LED luminaires Warranty Period: Five year(s) from date of Substantial Completion.

PART 2 - PRODUCTS

2.1 LUMINAIRE REQUIREMENTS

A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by 
a qualified testing agency, and marked for intended location and application.

B. NRTL Compliance: Luminaires shall comply with UL 1598 and be listed and labeled for 
indicated class and division of hazard by an NRTL.

C. FM Global Compliance: Luminaires for hazardous locations shall be listed and labeled for 
indicated class and division of hazard by FM Global.

D. Lateral Light Distribution Patterns: Comply with IES RP-8 for parameters of lateral light 
distribution patterns indicated for luminaires.

E. UL Compliance: Listed for wet location (UL 1598).

F. Lamp base complying with ANSI C81.61 or IEC 60061-1.

G. EMI Filters: Factory installed to suppress conducted EMI as required by MIL-STD-461E. 
Fabricate luminaires with one filter on each ballast indicated to require a filter.

H. In-line Fusing: Install on the ballast primary for each luminaire.

I. Lamp Rating: Lamp marked for outdoor use and in enclosed locations.

J. Source Limitations: Obtain luminaires from single source from a single manufacturer.

K. Source Limitations: For luminaires, obtain each color, grade, finish, type, and variety of 
luminaire from single source with resources to provide products of consistent quality in 
appearance and physical properties.

2.2 LED LIGHTING FIXTURES AND LED LAMPS 

A. All LED products must be UL, ETL and/or CSA listed

B. All LED products must have LM-79 and LM-80 testing noted on specification sheet by an 
independent test lab
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C. All LED products should be identified as L70 and/or L90 ratings based on independent test lab 
data

D. All outdoor and wet location listed products must clearly state the IP rating carried on the 
fixture based on independent test lab data

E. Bulb shape complying with ANSI C79.1.

F. CRI of Minimum 80. CCT of 4100 K.

G. Rated lamp life of 50,000 hours.

H. Lamps dimmable from 100 percent to 0 percent of maximum light output.

I. Nominal Operating Voltage: as noted on light fixture schedule.

J. All LED products must be serviceable for accessible for field repair needs.

K. All outdoor pole mounted products must have surge suppression within each fixture.

L. All outdoor lighting color rendering should be within a 7 step McAdams Ellipse. All outdoor 
lighting should be 4000 kelvin unless specifically noted 

M. All control systems that interface with an LED product will be supported by a project 
“integrator” until project completion. This includes contact with the installer prior to 
installation, availability during installation, and final checkout and startup after installation.
The quantity of days required for startup will be based on the manufacturer/agents discretion 
and need.

1. The project integrator must be capable of performing low voltage and dmx terminations.
High voltage terminations are performed solely by the electrical subcontractor.

2. Reporting of final startup completion of the controls system back to the engineer is 
mandatory. 

3. Invitation to attend the training with the owners representative should be made to the 
engineer no less than 5 days prior to training

4. Signature confirmation of training and startup is required within 5 business days after 
completion back to the engineer’s office.

N. All LED drivers should be capable of 0-10 volt controls and DMX control and shall dim to 1% 
of total lumen output. Where specifically specified the dimming driver may be required to dim 
to .1% of lumen output , otherwise known as “dim to dark”

O. Driver manufacturers must have a 5 year history producing dimmable electronic LED drivers 
for the North American market.

P. Ambient driver temperatures must be within -20 degrees to 50 degrees C (-4 degrees to 122 
degrees F)

Q. Driver (internal) must limit inrush current.
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1. Base specification: meet or exceed NEMA 410 driver inrush standard of 430 amp per 10 
amps load with a maximum of 370 amps/2 seconds

2. Preferred specification : Meet or exceed 30ma’s at 277 VAC for up to 50 watts of load 
and 75A at 240us att 277 VAC for 100 watts of load

3. Withstand up to a 1,000 volt surge without impairment of performance as defined by 
ANSI C62.41 Category A

4. No visible change in light output with a variation of plus/minus 10percent line voltage 
input.

5. Total harmonic distortion less than 20%, and meet ANSI C82.11 maximum allowable 
THD requirements at full output. THD shall at no point in the dimming curve allow 
imbalance current to exceed full output THD

2.3 LUMINAIRE-MOUNTED PHOTOELECTRIC RELAYS

A. Comply with UL 773 or UL 773A.

B. Contact Relays: Factory mounted, single throw, designed to fail in the on position, and factory 
set to turn light unit on at 1.5 to 3 fc and off at 4.5 to 10 fc with 15-second minimum time 
delay. Relay shall have directional lens in front of photocell to prevent artificial light sources 
from causing false turnoff.

1. Relay with locking-type receptacle shall comply with ANSI C136.10.
2. Adjustable window slide for adjusting on-off set points.

2.4 LUMINAIRE TYPES - see light fixture schedule on plans

2.5 MATERIALS

A. Metal Parts: Free of burrs and sharp corners and edges.

B. Sheet Metal Components: Corrosion-resistant aluminum or Stainless steel unless otherwise 
indicated. Form and support to prevent warping and sagging.

C. Plastic Parts: High resistance to yellowing and other changes due to aging, exposure to heat, and 
UV radiation.

D. Doors, Frames, and Other Internal Access: Smooth operating, free of light leakage under 
operating conditions, and designed to permit relamping without use of tools. Designed to 
prevent doors, frames, lenses, diffusers, and other components from falling accidentally during 
relamping and when secured in operating position. Doors shall be removable for cleaning or 
replacing lenses. Ballast shall automatically disconnect ballast when door opens.

E. Exposed Hardware Material: Stainless steel.

F. Diffusers and Globes:

1. Acrylic Diffusers: 100 percent virgin acrylic plastic, with high resistance to yellowing 
and other changes due to aging, exposure to heat, and UV radiation.
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2. Glass: Annealed crystal glass unless otherwise indicated.
3. Lens Thickness: At least 0.125-inch minimum unless otherwise indicated.

G. Lens and Refractor Gaskets: Use heat- and aging-resistant resilient gaskets to seal and cushion 
lenses and refractors in luminaire doors.

H. Reflecting surfaces shall have minimum reflectance as follows unless otherwise indicated:

1. White Surfaces: 85 percent.
2. Specular Surfaces: 83 percent.
3. Diffusing Specular Surfaces: 75 percent.

I. Housings:

1. Rigidly formed, weather- and light-tight enclosure that will not warp, sag, or deform in 
use.

2. Provide filter/breather for enclosed luminaires.

J. Factory-Applied Labels: Comply with UL 1598. Include recommended lamps. Labels shall be 
located where they will be readily visible to service personnel, but not seen from normal 
viewing angles when lamps are in place.

1. Label shall include the following lamp characteristics:

a. "USE ONLY," including specific lamp type.
b. Lamp type, wattage, bulb type, and coating (clear or coated) for HID luminaires.
c. ANSI ballast type (M98, M57, etc.) for HID luminaires.
d. CCT and CRI for all luminaires.

2.6 METAL FINISHES

A. Variations in Finishes: Noticeable variations in same piece are unacceptable. Variations in 
appearance of adjoining components are acceptable if they are within the range of approved 
Samples and are assembled or installed to minimize contrast.

B. Luminaire Finish: Manufacturer's standard paint applied to factory-assembled and -tested 
luminaire before shipping. Where indicated, match finish process and color of pole or support 
materials.

C. Factory-Applied Finish for Aluminum Luminaires: Comply with NAAMM's "Metal Finishes 
Manual for Architectural and Metal Products" for recommendations for applying and 
designating finishes.

1. Finish designations prefixed by AA comply with the system established by the 
Aluminum Association for designating aluminum finishes.

2. Natural Satin Finish: Provide fine, directional, medium satin polish (AA-M32); buff 
complying with AA-M20 requirements; and seal aluminum surfaces with clear, hard-coat 
wax.
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3. Class I, Clear-Anodic Finish: AA-M32C22A41 (Mechanical Finish: Medium satin; 
Chemical Finish: Etched, medium matte; Anodic Coating: Architectural Class I, clear 
coating 0.018 mm or thicker), complying with AAMA 611.

4. Class I, Color-Anodic Finish: AA-M32C22A42/A44 (Mechanical Finish: Medium satin; 
Chemical Finish: Etched, medium matte; Anodic Coating: Architectural Class I, 
integrally colored or electrolytically deposited color coating 0.018 mm or thicker), 
complying with AAMA 611.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine substrates, areas, and conditions, with Installer present, for compliance with 
requirements for installation tolerances and other conditions affecting performance of the Work.

B. Examine roughing-in for luminaire electrical conduit to verify actual locations of conduit 
connections before luminaire installation.

C. Examine walls, roofs, and canopy ceilings and overhang ceilings for suitable conditions where 
luminaires will be installed.

D. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 TEMPORARY LIGHTING

A. If approved by the Architect, use selected permanent luminaires for temporary lighting. When 
construction is sufficiently complete, clean luminaires used for temporary lighting and install 
new lamps.

3.3 GENERAL INSTALLATION REQUIREMENTS

A. Comply with NECA 1.

B. Use fastening methods and materials selected to resist seismic forces defined for the application 
and approved by manufacturer.

C. Install lamps in each luminaire.

D. Remote Mounting of Ballasts: Distance between the ballast and luminaire shall not exceed that 
recommended by ballast manufacturer. Verify the following with ballast manufacturer:

1. Maximum distance between ballast and luminaire.
2. Wire size between ballast and luminaire.

E. Wiring Method: Install cables in raceways. Conceal raceway and cables.

F. Fasten luminaire to indicated structural supports.
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G. Supports:

1. Sized and rated for luminaire weight.
2. Able to maintain luminaire position after cleaning and relamping.
3. Support luminaires without causing deflection of finished surface.
4. Luminaire-mounting devices shall be capable of supporting a horizontal force of 100 

percent of luminaire weight and a vertical force of 400 percent of luminaire weight.

H. Wall-Mounted Luminaire Support:

1. Attached to structural members in walls, or a minimum 1/8-inch backing plate attached to 
wall structural members or using through bolts and backing plates on either side of wall.

I. Install luminaires level, plumb, and square with finished grade unless otherwise indicated.
Install luminaires at height indicated on Drawings.

J. Coordinate layout and installation of luminaires with other construction. Refer to architectural 
elevations prior to rough-ins.

K. Adjust luminaires that require field adjustment or aiming. Include adjustment of photoelectric 
device to prevent false operation of relay by artificial light sources, favoring a north orientation.

L. Comply with requirements in Section 260519 "Low-Voltage Electrical Power Conductors and 
Cables" and Section 260533 "Raceways and Boxes for Electrical Systems;" for wiring 
connections and wiring methods.

3.4 CORROSION PREVENTION

A. Aluminum: Do not use in contact with earth or concrete. When in direct contact with a 
dissimilar metal, protect aluminum by insulating fittings or treatment.

B. Steel Conduits: Comply with Section 260533 "Raceways and Boxes for Electrical Systems." In 
concrete foundations, wrap conduit with 0.010-inch- thick, pipe-wrapping plastic tape applied 
with a 50 percent overlap.

3.5 IDENTIFICATION

A. Identify system components, wiring, cabling, and terminals. Comply with requirements for 
identification specified in Section 260553 "Identification for Electrical Systems."

3.6 FIELD QUALITY CONTROL

A. Inspect each installed luminaire for damage. Replace damaged luminaires and components.

B. Perform the following tests and inspections with the assistance of a factory-authorized service 
representative:

1. Operational Test: After installing luminaires, switches, and accessories, and after 
electrical circuitry has been energized, test units to confirm proper operation.
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2. Photoelectric Control Operation: Verify operation of photoelectric controls.

C. Illumination Tests:

1. Measure light intensities at night. Use photometers with calibration referenced to NIST 
standards. Comply with the following IES testing guide(s):

a. IES LM-5.
b. IES LM-50.
c. IES LM-52.
d. IES LM-64.
e. IES LM-72.

D. Prepare a written report of tests, inspections, observations, and verifications indicating and 
interpreting results. If adjustments are made to lighting system, retest to demonstrate 
compliance with standards.

3.7 DEMONSTRATION

A. Engage a factory-authorized service representative to train Owner's maintenance personnel to 
adjust, operate, and maintain luminaires and photocell relays.

3.8 STARTUP SERVICE

A. Burn-in all lamps that require specific aging period to operate properly, prior to occupancy by 
Owner.

3.9 ADJUSTING

A. Occupancy Adjustments: When requested within 12 months of date of Substantial Completion, 
provide on-site assistance in adjusting the direction of aim of luminaires to suit occupied 
conditions. Make up to two visits to Project during other-than-normal hours for this purpose. 
Some of this work may be required during hours of darkness.

1. During adjustment visits, inspect all luminaires. Replace lamps or luminaires that are 
defective.

2. Parts and supplies shall be manufacturer's authorized replacement parts and supplies.
3. Adjust the aim of luminaires in the presence of the Architect.

END OF SECTION 265621
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PART 1 - GENERAL

1.1 RELATED DOCUMENTS

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

1.2 SUMMARY

A. This Section includes the following:

1. This document is intended to specify the requirements for the provision of all equipment, 
materials, labor, documentation and services necessary to furnish and install a complete 
and operational integrated security access control and alarm monitoring (ACAM) system.  
The system shall consist of a fully automated and integrated computer-based security 
system, including, but not limited to the following functions and capabilities:
a. Security alarm monitoring and reporting of alarm and trouble conditions detected 

by sensors and/or devices in local and remote locations
b. Control panel shall be expandable or networked to connect the future buildings.

1.3 DEFINITIONS

A. LCD:  Liquid-crystal display.

B. LED:  Light-emitting diode.

C. PIR:  Passive infrared.

D. RFI:  Radio-frequency interference.

E. UPS:  Uninterruptible power supply.

F. Protected or Protection Zone:  A space or area for which an intrusion must be detected and 
uniquely identified, the sensor or group of sensors assigned to perform the detection, and any 
interface equipment between sensors and communication link to central-station control unit.

1.4 SUBMITTALS

A. Product Data:  Components for sensing, detecting, and control, including dimensions and data 
on features, performance, electrical characteristics, ratings, and finishes.

B. Shop Drawings:  Detail assemblies of standard components that are custom assembled for 
specific application on this Project.
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1. Functional Block Diagram:  Show single-line interconnections between components 
including interconnections between components specified in this Section and those 
furnished under other Sections.  Indicate control, signal, and data communication paths. \

2. Raceway Riser Diagrams:  Detail raceway runs required for intrusion detection and for 
systems integration.  Include designation of devices connected by raceway, raceway type, 
and size, and type and size of wire and cable fill for each raceway run.

3. Device Address List:  Coordinate with final system programming.
4. System Wiring Diagrams:  Include system diagrams unique to Project.  Show 

connections for all devices, components, and auxiliary equipment. Include diagrams for 
equipment and for system with all terminals and interconnections identified.

5. Details of surge-protection devices and their installation.
6. Sensor detection patterns and adjustment ranges.

C. Field quality-control test reports.

D. Operation and Maintenance Data:  For intrusion detection system to include in emergency, 
operation, and maintenance manuals.  In addition to items specified in Division 1 Section 
"Operation and Maintenance Data," include the following:

1. Data for each type of product, including features and operating sequences, both automatic 
and manual.

E. Warranty:  Special warranty specified in this Section.

F. Other Information Submittals:

1. Test Plan and Schedule:  Test plan defining all tests required to ensure that system meets 
technical, operational, and performance specifications.

1.5 QUALITY ASSURANCE

A. Installer Qualifications:
1. Manufacturer's authorized representative who is trained and approved for installation of 

units required for this Project.

B. Intrusion Detection Systems Integrator Qualifications:  An experienced intrusion detection 
equipment supplier who has completed systems integration work for installations similar in 
material, design, and extent to that indicated for this Project, whose work has resulted in 
construction with a record of successful in-service performance.

C. FMG Compliance:  FMG-approved and -labeled intrusion detection devices and equipment.

D. Comply with NFPA 70.

1.6 WARRANTY

A. Special Warranty:  Manufacturer's standard form in which manufacturer and Installer agree to 
repair or replace (labor and materials) components of intrusion detection devices and equipment 
that fails in materials or workmanship within specified warranty period.
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1. Warranty Period:  Two years from date of Substantial Completion.

1.7 EXTRA MATERIALS

A. Furnish extra materials described below that match products installed and that are packaged 
with protective covering for storage and identified with labels describing contents.

1. Intrusion Detection Devices:  Furnish quantity equal to two percent of the number of 
units of each type installed, but no less than one of each type.

PART 2 - PRODUCTS

2.1 MANUFACTURERS

1. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
manufacturers specified.

2.2 FUNCTIONAL DESCRIPTION OF SYSTEM

A. Supervision:  System components shall be continuously monitored for normal, alarm, 
supervisory, and trouble conditions.  Indicate deviations from normal conditions at any location 
in system.  Indication includes identification of device or circuit in which deviation has 
occurred and whether deviation is an alarm or malfunction.

1. Alarm Signal:  Display at central-station control unit and actuate audible and visual alarm 
devices.

2. Trouble Condition Signal:  Distinct from other signals, indicating that system is not fully 
functional.  Trouble signal shall indicate system problems such as battery failure, open or 
shorted transmission line conductors, or controller failure.

3. Supervisory Condition Signal:  Distinct from other signals, indicating an abnormal 
condition as specified for the particular device or controller.

B. System Control:  Central-station control unit shall directly monitor intrusion detection units and 
connecting wiring.

C. System shall automatically reboot program without error or loss of status or alarm data after any 
system disturbance.

D. Operator Commands:
1. Acknowledge Alarm:  To indicate that alarm message has been observed by operator.
2. Place Protected Zone in Access:  Disable all intrusion-alarm circuits of a specific 

protected zone.  Tamper circuits may not be disabled by operator.
3. Place Protected Zone in Secure:  Activate all intrusion-alarm circuits of a protected zone.
4. Protected Zone Test:  Initiate operational test of a specific protected zone.
5. System Test:  Initiate system-wide operational test.

E. Circuit Supervision:  Supervise all signal and data transmission lines, links with other systems, 
and sensors from central-station control unit.  Indicate circuit and detection device faults with 
both protected zone and trouble signals, sound a distinctive audible tone, and illuminate an 
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LED.  Maximum permissible elapsed time between occurrence of a trouble condition and 
indication at central-station control unit is 20 seconds.  Initiate an alarm in response to opening, 
closing, shorting, or grounding of a signal or data transmission line.

F. Programmed Secure-Access Control:  System shall be programmable to automatically change 
status of various combinations of protected zones between secure and access conditions at 
scheduled times.  Status changes may be preset for repetitive, daily, and weekly; specially 
scheduled operations may be preset up to a year in advance.  Manual secure-access control 
stations shall override programmed settings.

2.3 SYSTEM COMPONENT REQUIREMENTS

A. Surge Protection:  Protect components from voltage surges originating external to equipment 
housing and entering through power, communication, signal, control, or sensing leads.  Include 
surge protection for external wiring of each conductor entry connection to components.

1. Minimum Protection for Power Lines 120 V and More:  Auxiliary panel suppressors 
complying with requirements in Division 16 Section "Transient Voltage Suppression."

2. Minimum Protection for Communication, Signal, Control, and Low-Voltage Power 
Lines:  Comply with requirements in Division 16 Section "Transient Voltage 
Suppression" as recommended by manufacturer for type of line being protected.

B. Interference Protection:  Components shall be unaffected by radiated RFI and electrical 
induction of 15 V/m over a frequency range of 10 to 10,000 MHz and conducted interference 
signals up to 0.25-V RMS injected into power supply lines at 10 to 10,000 MHz.

C. Tamper Protection:  Tamper switches on detection devices, controllers, annunciators, pull 
boxes, junction boxes, cabinets, and other system components shall initiate a tamper-alarm 
signal when unit is opened or partially disassembled and when entering conductors are cut or 
disconnected.  

D. Manufacturers:

1. Bosch
2. Napco

E. Keypad and Display Module:  
1. Arranged for entering and executing commands for system-status changes and for 

displaying system-status and command-related data.
2. 13 Character Alpha Numeric display.
3. Furnish with STI6560 protective cover with keyed lock.

F. Cellular Communicator:
1. Provide and install Napco Starlink NAP-SLEGSM34GFREE cellular communicator and 

provide monitoring for 1 year. Automatically transmit alarm, trouble, and supervisory 
signals to a remote alarm station through this cellular communicator.
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2.4 DOOR AND WINDOW SWITCHES

A. Description:  Balanced-magnetic switch, complying with UL 634, installed on frame with 
integral overcurrent device to limit current to 80 percent of switch capacity.  Bias magnet and 
minimum of two encapsulated reed switches shall resist compromise from introduction of 
foreign magnetic fields.

B. Flush-Mounted Switches:  Unobtrusive and flush with surface of door and window frame.

C. Overhead Door Switch:  Balanced-magnetic type, listed for outdoor locations, and having door-
mounting magnet and floor-mounting switch unit.

2.5 MICROWAVE-PIR DUAL-TECHNOLOGY MOTION SENSORS

A. Description:  Single unit combining a sensor that detects changes in microwave signals and a 
PIR sensor that detects changes in ambient level of infrared emissions caused by standard-
intruder movement within detection pattern.

B. Device Performance:  An alarm is transmitted when either sensor detects a standard intruder 
within a period of three to eight seconds from when the other sensor detects a standard intruder.

1. Minimum Detection Pattern:  A room 20 by 30 feet.
2. PIR Sensor Sensitivity:  Adjustable pattern coverage to detect a change in temperature of 

2 deg F or less, and standard-intruder movement within sensor's detection patterns at any 
speed between 0.3 to 7.5 fps across 2 adjacent segments of detector's field of view.

3. Microwave Sensor Sensitivity:  Adjustable, able to detect standard-intruder movement 
within sensor's detection pattern at any speed between 0.3 to 7.5 fps.  Sensor sensitivity 
adjustments shall be accessible only when sensor housing is removed, and sensors shall 
comply with 47 CFR 15.

4. Activation Indicator:  LED indicator shall not be visible during normal operation.  
Indicator shall light when sensor detects a standard intruder.  Locate test enabling switch 
under sensor housing cover.

2.6 ACOUSTIC-TYPE, GLASS-BREAK SENSORS: 

A. Detect unique, airborne acoustic energy spectrum caused by breaking glass.

1. Sensor Element:  Microprocessor-based, digital device to detect breakage of plate, 
laminate, tempered, and wired glass while rejecting common causes of false alarms.  
Detection pattern shall be at least a 20-foot range.

2. Hookup Cable:  Factory installed, not less than 72 inches.
3. Activation Indicator:  LED on sensor housing that lights when responding to vibrations, 

remaining on until manually reset at sensor controller or at central-station control unit.
4. Controller:  Integral with sensor housing or in a separate assembly, locally adjustable by 

control under housing cover.
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2.7 AUDIBLE AND VISUAL ALARM DEVICES

A. Siren:  30-W speaker with siren driver, rated to produce a minimum sound output of 103 dB at 
10 feet from central-station control unit.

1. Enclosure:  Weather-resistant steel box with tamper switches on cover and on back of 
box.

B. Strobe:  Xenon light complying with UL 1638, with a clear polycarbonate lens.

1. Light Output:  115 cd, minimum.
2. Flash Rate:  60 per minute.

PART 3 - EXECUTION

3.1 SYSTEM INSTALLATION

A. Comply with UL 681.

3.2 WIRING INSTALLATION

A. Installation:  UL 681.

B. Wiring Method:  Install wiring in raceways except in accessible indoor ceiling spaces. Secure 
from building structure steel (no from walls) by means of J-hooks. Conceal raceways and 
wiring except in unfinished spaces and as indicated.  Minimum conduit size shall be 1/2 inch.  
Control and data transmission wiring shall not share conduit with other building wiring systems.

C. Where available lay out cables in cable tray.

D. Wiring shall not be exposed below ceiling.

E. Raceway system shall comply with Section 16130.

F. Each security device is to have an individual cable from the device to the Control Panel. 

G. Wiring within Enclosures:  Bundle, lace, and train conductors to terminal points.    Separate 
power-limited and non-power-limited conductors as recommended in writing by manufacturer.  
Install conductors parallel with or at right angles to sides and back of enclosure.  Connect 
conductors that are terminated, spliced, or interrupted in any enclosure associated with intrusion 
system to terminal blocks.  Mark each terminal according to system's wiring diagrams.  Make 
all connections with approved crimp-on terminal spade lugs, pressure-type terminal blocks, or 
plug connectors.

H. Wires and Cables:

1. Conductors:  Size as recommended in writing by system manufacturer, unless otherwise 
indicated.
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2. 120-V Power Wiring:  Install according to Division 16 Section "Conductors and Cables," 
unless otherwise indicated.

3. Control and Signal Transmission Conductors:  Install unshielded, twisted-pair cable, 
unless otherwise indicated or if manufacturer recommends shielded cable.

4. Provide rated for return open plenum.
5. Underground cabling: Please provide water resistant/water blocking type, equal to West 

Penn “Aquaseal”.

I. Splices, Taps, and Terminations:  Make connections only on numbered terminal strips in 
junction, pull, and outlet boxes; terminal cabinets; and equipment enclosures.

J. Install power supplies and other auxiliary components for detection devices at controllers, 
unless otherwise indicated or required by manufacturer.  Do not install such items near devices 
they serve.

K. Identify components with engraved, laminated-plastic or metal nameplate for central-station 
control unit and each terminal cabinet, mounted with corrosion-resistant screws.  Nameplates 
and label products are specified in Division 16 Section "Electrical Identification."

3.3 ZONES

A. Each building area shall be zoned by occupancy areas (office area, kitchen, science lab, 
computer lab, first floor classrooms, second floor classrooms) and interior and exterior zones

3.4 GROUNDING

A. Ground system components and conductor and cable shields to eliminate shock hazard and to 
minimize ground loops, common-mode returns, noise pickup, cross talk, and other impairments.

B. Signal Ground Terminal:  Locate at main equipment rack or cabinet.  Isolate from power system 
and equipment grounding.  Provide 5-ohm ground.  Measure, record, and report ground 
resistance.

C. Install grounding electrodes of type, size, location, and quantity indicated.  Comply with 
installation requirements in Division 16 Section "Grounding and Bonding."

3.5 FIELD QUALITY CONTROL

A. Pretesting:  After installation, align, adjust, and balance system and perform complete pretesting 
to determine compliance of system with requirements in the Contract Documents.  Correct 
deficiencies observed in pretesting.  

1. Report of Pretesting:  After pretesting is complete, provide a letter certifying that 
installation is complete and fully operable; include names and titles of witnesses to 
preliminary tests.

B. Perform the following field tests and inspections and prepare reports:
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1. Inspection:  Verify that units and controls are properly labeled and interconnecting wires 
and terminals are identified.

2. Operational Tests:  Schedule tests after pretesting has been successfully completed.  Test 
all modes of system operation and intrusion detection at each detection device.  Test for 
detection of intrusion and for false alarms in each protected zone.  Test for false alarms 
by simulating activities outside indicated detection patterns.

C. Report of Tests and Inspections:  Prepare a written record of tests, inspections, and detailed test 
results in the form of a test log.

D. Tag all equipment, stations, and other components for which tests have been satisfactorily 
completed.

3.6 MONITORING

A. Include in bid proposal the cost for 1 year remote monitoring. Monitoring station shall UL listed 
and 24 hour 365 days operation.

3.7 DEMONSTRATION

A. Engage a factory-authorized service representative to train Owner's maintenance personnel to 
adjust, operate, and maintain intrusion detection.  Refer to Division 1 Section "Demonstration 
and Training."

B. Train Owners maintenance personnel on programming equipment for starting up and shutting 
down, troubleshooting, servicing, and maintaining equipment. Provide a minimum of two 2 
hours training.

3.8 ADJUSTING

A. Occupancy Adjustments:  When requested within 12 months of Substantial Completion, provide 
on-site assistance in adjusting system to suit actual occupied conditions.  Provide up to three 
visits to Project during other than normal occupancy hours for this purpose.

END OF SECTION 267240
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PART 1 - GENERAL

1.1 SUMMARY

A. Furnishing and installation of electric hand dyers.

1.2 RELATED SECTIONS

B. Basic Electrical Requirements - Section 260100

C. Wire and Cables - Section 260519

D. Grounding and Bonding- Section 260526

E. Raceways and Boxes - Section 260533

1.3 SUBMITTALS

A. First two paragraphs below are defined in Division 01 Section "Submittal Procedures" as "action 
submittals."

1.4 WARRANTY

A. Provide a 5-year minimum warranty from date of acceptance of project.

PART 2 - PRODUCTS

2.1 MANUFACTURER 

A. Excel Dryer, Inc.

2.2 MINIMUM FEATURES

B. Hand dryer cover shall be a one-piece, heavy-duty, rib-reinforced, die-cast zinc alloy. It shall be 
lightweight, unbreakable, rustproof and all exposed surfaces shall be bright chrome plated or 
finished with chip-proof, electrostatically applied epoxy paint and fastened to a wall plate by 
two chrome plated tamper-proof bolts.

C. Hand dryer wall plate shall be equipped with (3) 7/8" diameter holes, one of which shall be 
suitable for use with surface conduit, for ease of wiring.
All internal hand dryer parts shall be coated according to Underwriters' Laboratories, Inc. 
requirements.

D. Entire mechanism shall be internally grounded.
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E. Hand dryer motor shall be a series commutated through-flow discharge vacuum motor/blower 
(5/8 HP / 20,000 RPM) which provides air velocity of 16,000 LFM (linear feet per minute) at 
the air outlet and 14,000 LFM at the hands (4 inches below air outlet).

F. Hand dryer heating element (900 W) is constructed of Nichrome wire and mounted inside the 
blower housing, thereby being vandal proof. It shall be protected by an automatic resetting 
thermostat, which shall open whenever air flow is cut off and shall close when flow of air is 
resumed. It shall produce an air temperature of up to 135°F (57°C) at a 72°F (22°C) ambient 
room temperature at the hands (4 inches [102 mm] below air outlet).

G. Hand dryer Control assembly is activated by an infrared optical sensor located next to the air 
outlet. The dryer shall operate as long as hands are under the air outlet. There is a 35-second 
lockout feature if hands are not removed.

2.3 OPERATION

A. Touch-free infra-red operation activation.

B. Hand dry time measurement: 12 seconds.

C. Operation lock out period: 30 seconds.

D. Operation airflow: up to 7.39 gal/sec.

E. Rated operating noise power: 84dB(A)

2.3 ELECTRICAL 

A. Voltage: 115 volts, do not use shared neutral.

B. Power Consumption:  12.5 AMPS. Entire unit shall be internally grounded.

PART 3 - EXECUTION

3.1 INSTALLATION

A. Install in accordance with manufacturer's recommendations and instructions.

END OF SECTION 268050
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PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and other Division 22 Specification Sections, apply to this Section.

1.2 WORK COVERED BY CONTRACT DOCUMENTS

A. The following Summary of Work is intended as an aid to achieve an understanding of the 
various elements of work included in the project, and is not intended to be all-inclusive. 
Detailed descriptions of work and requirements are given in drawings and specifications.

B. Contract Documents were prepared for the Project by:
Ethos Engineering,
119 West Van Buren, Suite 101
Harlingen, Texas 78550
Phone Number: (956) 230-3435

C. Scope of Work: Refer to drawings for a detailed Scope of Work.

1. Provide all materials and labor associated with new fully-operational plumbing systems 
for the project, including but not limited to the following:

a. Plumbing fixtures and appliances such as water closets, lavatories, faucets, 
drinking fountains, storage type electric domestic water heaters, floor drains, 
valves, fittings, hardware and specialties. 

b. Potable water distribution piping and service connections to site utilities.
c. Sanitary waste water and vent piping and service line connections to site utilities.
d. Painting: See Division 9 specifications.  Paint all exposed piping, insulation, 

hangers, accessories in interior exposed areas. Paint exterior pipe supports.  
Coordinate paint type, color and scope of work with Architect.

1.3 ALLOWANCES

A. See Division 0 Specifications.

1.4 COORDINATION

A. All plumbing work shall be done under sub-contract to a General Contractor. Plumbing
Contractor shall coordinate all work through General Contractor, who is ultimately responsible 
for the entire project.

B. Prior to bidding, Plumbing Contractor shall coordinate all work in Division-22 for integration 
with civil work, mechanical work, electrical work, irrigation work and general construction. A 
detailed list of inclusion and exclusions shall be provided to General Contractors at least three 
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days prior to the end of the period set aside to request clarifications so that coordination of any 
missing items may be addressed and clarified by Architect/Engineer as needed.
1. Coordinate water line diameter, tap size, meter size and backflow preventer size with 

MEP Engineer.  While meter size may be smaller, water line diameter, tap, backflow 
preventer sizes shall match or be larger than the connection sizes shown on Plumbing 
drawings.  If the distance from the water mains is too large, upsize line, valve sizes to 
minimize pressure drops. Coordinate details with Engineer.

C. All electrical work required for operation of plumbing systems shall be coordinated through the 
General Contractor prior to bidding to ensure that all starters, disconnects, conduit and wiring 
are provided as part of the project. All components needed for a full operational installation of 
systems shall be provided.

D. All Building Automation Systems (BAS) required for operation of plumbing systems shall be 
coordinated through the General Contractor prior to bidding, to ensure that all equipment, 
materials, valves, sensors, devices and labor are provided as part of the project. All components
needed for a full operational installation of systems shall be provided.

E. Plumbing Contractor shall coordinate and supervise installation of all controls systems, and 
coordinate with electrical contractors and equipment suppliers as needed. All components 
needed for a full operational installation of systems shall be provided.

F. Contractor shall coordinate with other divisions for power and control of plumbing systems. It 
is not the intent of this specification to dictate who will conduct work, only to state the 
requirements of conducting the work.

G. Cooperate fully with other contractors so that work under those contracts may be carried out 
smoothly, without interfering with or delaying work under this Contract.

H. Coordinate with Div. 1 for work sequence and optimization of construction schedule.

I. Coordinate with Div. 21 for Fire Suppression System.

J. Coordinate with Div. 23 for Mechanical System.

K. Coordinate with Div. 26 electrical contractor for providing power to plumbing equipment, and 
for Fire Alarm Systems interface with plumbing systems.

L. Issue written notification of the following tasks and allow five (5) days for Engineer to respond 
and schedule an inspection as required.  Failure to issue written notification may result in work 
having to be redone to allow for proper inspection.  It is contractor’s responsibility to make sure 
Engineer receives notification. 

1. Upon completion of underground piping installation and prior to testing or covering up.
2. Upon completion of all water piping installation and prior to insulation and/or testing.
3. Upon completion of ductwork and prior to testing and insulating.
4. Above ceiling inspections prior to ceiling tile installation.
5. When ready to request manufacturer’s start-up of each piece of equipment.
6. When ready for Substantial Completion Inspection.
7. When ready for Final Inspection.

M. General
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1. The Contractor shall execute all work hereinafter specified or indicated on accompanying 
Drawings.  Contractor shall provide all equipment necessary and usually furnished in 
connection with such work and systems whether or not mentioned specifically herein or 
on the Drawings.

2. The Contractor shall be responsible for fitting his material and apparatus into the building 
and shall carefully lay out his work at the site to conform to the structural conditions, to 
avoid all obstructions, to conform to the details of the installation and thereby to provide 
an integrated satisfactory operating installation.

3. The Mechanical, Electrical, Plumbing, and associated Drawings are necessarily 
diagrammatic by their nature, and are not intended to show every connection in detail or 
every pipe or conduit in its exact location.  These details are subject to the requirements 
of standards referenced elsewhere in these specifications, and structural and architectural 
conditions.  The Contractor shall carefully investigate structural and finish conditions and 
shall coordinate the separate trades in order to avoid interference between the various 
phases of work.  Work shall be organized and laid out so that it will be concealed in 
furred chases and suspended ceilings, etc., in finished portions of the building, unless 
specifically noted to be exposed.  All exposed work shall be installed parallel or 
perpendicular to the lines of the building unless otherwise noted.

4. When the mechanical, electrical and plumbing drawings do not give exact details as to 
the elevation of pipe, conduit and ducts, the Contractor shall physically arrange the 
systems to fit in the space available at the elevations intended with proper grades for the 
functioning of the system involved.  Piping, exposed conduit and the duct systems are 
generally intended to be installed true and square to the building construction, and located 
as high as possible against the structure in a neat and workmanlike manner.  The 
Drawings do not show all required offsets, control lines, pilot lines and other location 
details.  Work shall be concealed in all finished areas. 

1.5 WORK SEQUENCE

A. Locate Utilities:

1. Coordinate with power, water, sewer, telephone, communications, and other utilities as 
well as designated Owner's personnel to locate all utilities prior to digging in any area.

2. Obtain any approvals required from utilities to relocate utilities. 
3. Cost of relocating or bypassing utilities indicated on drawings shall be included in Base 

Bid. 

B. Coordinate with Division 1 requirements to optimize construction schedule.

C. Provide equipment and material submittals, coordination drawings and shop drawings as 
required by specifications.

D. Submit detailed plumbing Schedule of Values with Submittals. Plumbing Submittals will not be 
accepted without a detailed Schedule of Values.

E. Sequence construction in coordination with work by other disciplines. 
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1.6 CONTRACTOR USE OF PREMISES

A. Use of the Site: Limit use of the premises to work in areas indicated.  Confine operations to 
areas within contract limits indicated.  Do not disturb portions of the site beyond the areas in 
which the Work is indicated.

1. Driveways and Entrances: Keep driveways and entrances to construction site clear and 
available to other Contractors, Owner, and A/E personnel at all times.  Do not use these 
areas for parking or storage of materials.  Schedule deliveries to minimize space and time 
requirements for storage of materials and equipment on-site.

B. Site Safety: Take every precaution to ensure the site does not present a threat to the safety of 
occupants and/or workers. Minimal safety requirements include, but are not limited to the 
following:

1. Temporary fencing around construction areas.
2. Yellow caution tape and construction barricades along open trenches during the day. 

Trenches shall be covered at night and warning lights provided on construction 
barricades.

3. Temporary fencing around equipment while site work is in progress.

1.7 SUBMITTALS

A. Manufacturer's standard dimensioned drawings, performance and product data shall be edited to 
delete reference to equipment, features, or information which is not applicable to the equipment 
being supplied for this project.

B. Provide all plumbing submittals at the same time in one or multiple bound volumes. Include 
originals from manufacturer. All submittals shall be in native pdf and searchable format. Faxes 
and copies of faxes are not acceptable.

C. Provide sufficient copies of approved data, with the engineer's approved stamp, for inclusion in 
the operations and maintenance manuals.

D. Provide detailed coordination drawings showing how plumbing system components will be 
installed in coordination with work by others. Engineer’s drawing files will be made available 
to Contractor for producing coordination and as-built drawings upon request.

1.8 SCHEDULE OF VALUES -Special Requirements

A. Plumbing Contractor shall submit a Schedule of Values reflecting the total value of Plumbing
Work in the Contract, and broken down into the following items as a minimum, with a line-item 
for Materials/Equipment and another for Labor:

1. Plumbing fixtures and equipment
2. Plumbing materials 
3. Plumbing labor
4. Allowances.
5. Miscellaneous
6. Administrative and project management.
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B. Schedule of Values shall be included with bound submittals. Submittals without a Schedule of 
Values shall not be reviewed.

1.9 EQUIPMENT MANUFACTURERS

A. Plumbing design is based on equipment and materials scheduled and specified. These are used 
as the basis for performance characteristics, quality, and physical dimensions/weight.

B. Equipment and materials by other APPROVED manufacturers may be provided by Contractor. 
In doing so, Contractor assumes responsibility for the performance, quality, and physical 
dimensions of the proposed units. 

C. Any costs associated with modifications to the design due to submittal of equipment and/or 
materials other than those used as the basis of design are the Contractor’s responsibility. This 
includes any design time, production of drawings, and time delays.

D. Where use of equipment and/or materials other than those used as the basis of design impact 
other disciplines, Contractor shall assume responsibility for all costs associated with any 
APPROVED modifications. This may include resizing of electrical circuits, modifying openings 
in the structure, relocating floor drains, etc. 

1.10 OPERATIONS AND MAINTENANCE MANUALS & TRAINING

A. Submit Operations and Maintenance Manuals two weeks prior to Substantial Completion 
Inspection. Engineer will not conduct a Substantial Completion Inspection without having 
reviewed Operations and Maintenance Manuals.

B. Use Operations and Maintenance Manuals as a guide for conducting training of Owner’s 
personnel.

PART 2 - PRODUCTS (Not Used)

PART 3 - EXECUTION (Not Used)

END OF SECTION 220010
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PART 1 - GENERAL

1.1 RELATED DOCUMENTS

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

1.2 SUMMARY

A. Section Includes:

1. Sleeves.
2. Stack-sleeve fittings.
3. Sleeve-seal systems.
4. Sleeve-seal fittings.
5. Grout.

1.3 ACTION SUBMITTALS

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

PART 2 - PRODUCTS

2.1 SLEEVES

A. Cast-Iron Wall Pipes: Cast or fabricated of cast or ductile iron and equivalent to ductile-iron 
pressure pipe, with plain ends and integral waterstop unless otherwise indicated.

B. Galvanized-Steel Wall Pipes: ASTM A 53/A 53M, Schedule 40, with plain ends and welded 
steel collar; zinc coated.

C. Galvanized-Steel-Pipe Sleeves: ASTM A 53/A 53M, Type E, Grade B, Schedule 40, zinc 
coated, with plain ends.

D. Galvanized-Steel-Sheet Sleeves: 0.0239-inch minimum thickness; round tube closed with 
welded longitudinal joint.

2.2 STACK-SLEEVE FITTINGS

A. Manufacturers: 

1. Smith, Jay R. Mfg. Co.
2. Zurn Specification Drainage Operation; Zurn Plumbing Products Group.
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B. Description: Manufactured, cast-iron sleeve with integral clamping flange. Include clamping 
ring, bolts, and nuts for membrane flashing.

1. Underdeck Clamp: Clamping ring with setscrews.

2.3 SLEEVE-SEAL SYSTEMS

A. Manufacturers:

1. Advance Products & Systems, Inc.
2. CALPICO, Inc.
3. Metraflex Company (The).
4. Pipeline Seal and Insulator, Inc.
5. Proco Products, Inc.

B. Description: Modular sealing-element unit, designed for field assembly, for filling annular 
space between piping and sleeve.

1. Sealing Elements: EPDM-rubber interlocking links shaped to fit surface of pipe. Include 
type and number required for pipe material and size of pipe.

2. Pressure Plates: Carbon steel.
3. Connecting Bolts and Nuts: Carbon steel, with corrosion-resistant coating of length 

required to secure pressure plates to sealing elements.

2.4 SLEEVE-SEAL FITTINGS

A. Manufacturers:  

1. Presealed Systems.

B. Description: Manufactured plastic, sleeve-type, waterstop assembly made for imbedding in 
concrete slab or wall. Unit has plastic or rubber waterstop collar with center opening to match 
piping OD.

2.5 GROUT

A. Standard: ASTM C 1107/C 1107M, Grade B, post-hardening and volume-adjusting, dry, 
hydraulic-cement grout.

B. Characteristics: Nonshrink; recommended for interior and exterior applications.

C. Design Mix: 5000-psi, 28-day compressive strength.

D. Packaging: Premixed and factory packaged.
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PART 3 - EXECUTION

3.1 SLEEVE INSTALLATION

A. Install sleeves for piping passing through penetrations in floors, partitions, roofs, and walls.

B. For sleeves that will have sleeve-seal system installed, select sleeves of size large enough to 
provide 1-inch annular clear space between piping and concrete slabs and walls.

1. Sleeves are not required for core-drilled holes.

C. Install sleeves in concrete floors, concrete roof slabs, and concrete walls as new slabs and walls 
are constructed.
1. Cut sleeves to length for mounting flush with both surfaces.

a. Exception: Extend sleeves installed in floors of mechanical equipment areas or 
other wet areas 2 inches above finished floor level.

2. Using grout, seal the space outside of sleeves in slabs and walls without sleeve-seal 
system.

D. Install sleeves for pipes passing through interior partitions.

1. Cut sleeves to length for mounting flush with both surfaces.
2. Install sleeves that are large enough to provide 1/4-inch annular clear space between 

sleeve and pipe or pipe insulation.
3. Seal annular space between sleeve and piping or piping insulation; use joint sealants 

appropriate for size, depth, and location of joint. Comply with requirements for sealants 
specified in Section 079200 "Joint Sealants."

E. Fire-Barrier Penetrations: Maintain indicated fire rating of walls, partitions, ceilings, and floors 
at pipe penetrations. Seal pipe penetrations with firestop materials. Comply with requirements 
for firestopping specified in Section 078413 "Penetration Firestopping."

3.2 STACK-SLEEVE-FITTING INSTALLATION

A. Install stack-sleeve fittings in new slabs as slabs are constructed.

1. Install fittings that are large enough to provide 1/4-inch annular clear space between 
sleeve and pipe or pipe insulation.

2. Secure flashing between clamping flanges for pipes penetrating floors with membrane 
waterproofing. Comply with requirements for flashing specified in Section 076200 
"Sheet Metal Flashing and Trim."

3. Install section of cast-iron soil pipe to extend sleeve to 2 inches above finished floor 
level.

4. Extend cast-iron sleeve fittings below floor slab as required to secure clamping ring if 
ring is specified.

5. Using grout, seal the space around outside of stack-sleeve fittings.
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B. Fire-Barrier Penetrations: Maintain indicated fire rating of floors at pipe penetrations. Seal pipe 
penetrations with firestop materials. Comply with requirements for firestopping specified in 
Section 078413 "Penetration Firestopping."

3.3 SLEEVE-SEAL-SYSTEM INSTALLATION

A. Install sleeve-seal systems in sleeves in exterior concrete walls and slabs-on-grade at service 
piping entries into building.

B. Select type, size, and number of sealing elements required for piping material and size and for 
sleeve ID or hole size. Position piping in center of sleeve. Center piping in penetration, 
assemble sleeve-seal system components, and install in annular space between piping and 
sleeve. Tighten bolts against pressure plates that cause sealing elements to expand and make a 
watertight seal.

3.4 SLEEVE-SEAL-FITTING INSTALLATION

A. Install sleeve-seal fittings in new walls and slabs as they are constructed.

B. Assemble fitting components of length to be flush with both surfaces of concrete slabs and 
walls. Position waterstop flange to be centered in concrete slab or wall.

C. Secure nailing flanges to concrete forms.

D. Using grout, seal the space around outside of sleeve-seal fittings.

3.5 SLEEVE AND SLEEVE-SEAL SCHEDULE

A. Use sleeves and sleeve seals for the following piping-penetration applications:

1. Exterior Concrete Walls above Grade: Cast-iron wall sleeves

2. Exterior Concrete Walls below Grade: Cast-iron wall sleeves with sleeve-seal system.
a. Select sleeve size to allow for 1-inch annular clear space between piping and 

sleeve for installing sleeve-seal system

3. Concrete Slabs-on-Grade: Cast-iron wall sleeves with sleeve-seal system.
a. Select sleeve size to allow for 1-inch annular clear space between piping and 

sleeve for installing sleeve-seal system.

4. Concrete Slabs above Grade: Galvanized-steel-pipe sleeves

5. Interior Partitions: Galvanized-steel-pipe sleeves

END OF SECTION 220517
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PART 1 - GENERAL

1.1 RELATED DOCUMENTS

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

1.2 SUMMARY

A. Section Includes:

1. Escutcheons.
2. Floor plates.

1.3 ACTION SUBMITTALS

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

PART 2 - PRODUCTS

2.1 ESCUTCHEONS

A. One-Piece, Cast-Brass Type: With polished, chrome-plated and rough-brass finish and setscrew 
fastener.

B. One-Piece, Deep-Pattern Type: Deep-drawn, box-shaped brass with chrome-plated finish and 
spring-clip fasteners.

C. One-Piece, Stamped-Steel Type: With chrome-plated finish and spring-clip fasteners.

D. Split-Casting Brass Type: With polished, chrome-plated and rough-brass finish and with 
concealed hinge and setscrew.

2.2 FLOOR PLATES

A. One-Piece Floor Plates: Cast-iron flange with holes for fasteners.

B. Split-Casting Floor Plates: Cast brass with concealed hinge.
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PART 3 - EXECUTION

3.1 INSTALLATION

A. Install escutcheons for piping penetrations of walls, ceilings, and finished floors.

B. Install escutcheons with ID to closely fit around pipe, tube, and insulation of insulated piping 
and with OD that completely covers opening.

1. Escutcheons for New Piping:

a. Piping with Fitting or Sleeve Protruding from Wall: One-piece, deep-pattern type.
b. Insulated Piping: One-piece, stamped-steel type.
c. Bare Piping at Wall and Floor Penetrations in Finished Spaces: One-piece, cast-

brass type with polished, chrome-plated finish.
d. Bare Piping at Ceiling Penetrations in Finished Spaces: One-piece, cast-brass or 

split-casting brass type with polished, chrome-plated finish.
e. Bare Piping in Unfinished Service Spaces: One-piece, cast-brass type with rough-

brass finish.
f. Bare Piping in Equipment Rooms: One-piece, cast-brass type with rough-brass

finish.

C. Install floor plates for piping penetrations of equipment-room floors.

D. Install floor plates with ID to closely fit around pipe, tube, and insulation of piping and with OD 
that completely covers opening.

1. New Piping: One-piece, floor-plate type.
2. Existing Piping: Split-casting, floor-plate type.

3.2 FIELD QUALITY CONTROL

A. Replace broken and damaged escutcheons and floor plates using new materials.

END OF SECTION 220518
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PART 1 - GENERAL

1.1 RELATED DOCUMENTS

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

1.2 SUMMARY

A. Section Includes:
1. Liquid-in-glass thermometers.
2. Thermowells.

1.3 SUBMITTALS

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

B. Product Certificates:  For each type of meter and gauge, from manufacturer.

C. Operation and Maintenance Data:  For meters and gauges to include in operation and 
maintenance manuals.

PART 2 - PRODUCTS

2.1 LIQUID-IN-GLASS THERMOMETERS

A. Metal-Case, Industrial-Style, Liquid-in-Glass Thermometers:
1. Manufacturers:  

a. Trerice, H. O. Co.
b. Weiss Instruments, Inc.
c. Winters Instruments - U.S.

2. Standard:  ASME B40.200.

3. Case:  Cast aluminum; 9-inch nominal size unless otherwise indicated.
4. Case Form:  Adjustable angle unless otherwise indicated.
5. Tube: Glass with magnifying lens and blue or red organic liquid.
6. Tube Background: Nonreflective aluminum with permanently etched scale markings 

graduated in deg F.
7. Window:  Glass.
8. Stem:  Aluminum and of length to suit installation.

a. Design for Air-Duct Installation: With ventilated shroud.
b. Design for Thermowell Installation: Bare stem.
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9. Connector: 1-1/4 inches, with ASME B1.1 screw threads.
10. Accuracy: Plus or minus 1 percent of scale range or one scale division, to a maximum of 

1.5 percent of scale range.

2.2 THERMOWELLS

A. Thermowells:

1. Standard: ASME B40.200.
2. Description: Pressure-tight, socket-type fitting made for insertion into piping tee fitting.
3. Material for Use with Copper Tubing: brass.
4. Material for Use with Steel Piping: stainless steel.
5. Type: Stepped shank unless straight or tapered shank is indicated.
6. Bore: Diameter required to match thermometer bulb or stem.
7. Insertion Length: Length required to match thermometer bulb or stem.
8. Lagging Extension: Include on thermowells for insulated piping and tubing.
9. Bushings: For converting size of thermowell's internal screw thread to size of 

thermometer connection.

B. Heat-Transfer Medium:  Mixture of graphite and glycerin.

2.3 TEST PLUGS

A. Manufacturers

1. Flow Design, Inc.
2. Trerice, H. O. Co.
3. Watts Regulator Co.; a div. of Watts Water Technologies, Inc.
4. Weiss Instruments, Inc.

B. Description:  Test-station fitting made for insertion into piping tee fitting.

C. Body:  Brass or stainless steel with core inserts and gasketed and threaded cap.  Include 
extended stem on units to be installed in insulated piping.

D. Thread Size:  NPS ¼or NPS 1/2, ASME B1.20.1 pipe thread.

E. Minimum Pressure and Temperature Rating:  500 psig at 200 deg F.

F. Core Inserts:  Chlorosulfonated polyethylene synthetic and EPDM self-sealing rubber.

2.4 TEST-PLUG KITS

A. Manufacturers:  

1. Flow Design, Inc.
2. Trerice, H. O. Co.
3. Watts Regulator Co.; a div. of Watts Water Technologies, Inc.
4. Weiss Instruments, Inc.
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B. Furnish one test-plug kit(s) containing one thermometer(s), one pressure gauge and adapter, and 
carrying case.  Thermometer sensing elements, pressure gauge, and adapter probes shall be of 
diameter to fit test plugs and of length to project into piping.

C. Low-Range Thermometer:  Small, bimetallic insertion type with 1- to 2-inch-diameter dial and 
tapered-end sensing element. Dial range shall be at least 25 to 125 deg F.

D. Pressure Gauge:  Small, Bourdon-tube insertion type with 2- to 3-inch-diameter dial and probe.
Dial range shall be at least 0 to 200 psig.

E. Carrying Case:  Metal or plastic, with formed instrument padding.

PART 3 - EXECUTION

3.1 INSTALLATION

A. Install thermowells with socket extending to center of pipe and in vertical position in piping 
tees.

B. Install thermowells of sizes required to match thermometer connectors.  Include bushings if 
required to match sizes.

C. Install thermowells with extension on insulated piping.

D. Fill thermowells with heat-transfer medium.

E. Install direct-mounted thermometers in thermowells and adjust vertical and tilted positions.

F. Install test plugs in piping tees.

G. Install thermometers in the following locations:
1. Inlets and outlets of each domestic water heater.

3.2 CONNECTIONS

A. Install meters and gauges adjacent to machines and equipment to allow service and maintenance 
of meters, gauges, machines, and equipment.

3.3 ADJUSTING

A. Adjust faces of meters and gauges to proper angle for best visibility.

3.4 THERMOMETER SCHEDULE

A. Thermometers at inlet and outlet of each domestic water heater shall be the following:
1. Industrial-style, liquid-in-glass type.
2. Test plug with EPDM self-sealing rubber inserts.
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B. Thermometer stems shall be of length to match thermowell insertion length.

3.5 THERMOMETER SCALE-RANGE SCHEDULE

A. Scale Range for Domestic Hot-Water Piping:  0 to 200 deg F.

END OF SECTION 22 05 19
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PART 1 - GENERAL

1.1 RELATED DOCUMENTS

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

1.2 SUMMARY

A. Section Includes:
1. Bronze ball valves.
2. Bronze gate valves.
3. Bronze globe valves.

B. Related Sections:

1. Division 22 plumbing piping Sections for specialty valves applicable to those Sections 
only.

2. Division 22 Section "Identification for Plumbing Piping and Equipment" for valve tags 
and schedules.

1.3 DEFINITIONS

A. CWP:  Cold working pressure.

B. EPDM:  Ethylene propylene copolymer rubber.

C. NBR:  Acrylonitrile-butadiene, Buna-N, or nitrile rubber.

D. NRS:  Nonrising stem.

E. OS&Y:  Outside screw and yoke.

F. RS:  Rising stem.

1.4 SUBMITTALS

A. Product Data:  For each type of valve indicated.  Include body, seating, and trim materials; 
valve design; pressure and temperature classifications; end connections; arrangement; 
dimensions; and required clearances.  Include list indicating valve and its application.  Include 
rated capacities; shipping, installed, and operating weights; furnished specialties; and 
accessories.
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1.5 QUALITY ASSURANCE

A. Source Limitations for Valves:  Obtain each type of valve from single source from single 
manufacturer.

B. ASME Compliance:

1. ASME B16.10 and ASME B16.34 for ferrous valve dimensions and design criteria.
2. ASME B31.9 for building services piping valves.

C. NSF Compliance:  NSF 61 for valve materials for potable-water service.

1.6 DELIVERY, STORAGE, AND HANDLING

A. Prepare valves for shipping as follows:

1. Protect internal parts against rust and corrosion.
2. Protect threads, flange faces, grooves, and weld ends.
3. Set angle, gate, and globe valves closed to prevent rattling.
4. Set ball and plug valves open to minimize exposure of functional surfaces.
5. Set butterfly valves closed or slightly open.
6. Block check valves in either closed or open position.

B. Use the following precautions during storage:

1. Maintain valve end protection.
2. Store valves indoors and maintain at higher than ambient dew point temperature.  If

outdoor storage is necessary, store valves off the ground in watertight enclosures.

C. Use sling to handle large valves; rig sling to avoid damage to exposed parts.  Do not use 
handwheels or stems as lifting or rigging points.

PART 2 - PRODUCTS

2.1 GENERAL REQUIREMENTS FOR VALVES

A. Refer to valve schedule articles for applications of valves.

B. Valve Pressure and Temperature Ratings:  Not less than indicated and as required for system 
pressures and temperatures.

C. Valve Sizes:  Same as upstream piping unless otherwise indicated.

D. Valve Actuator Types:

1. Gear Actuator:  For quarter-turn valves NPS 8 and larger.
2. Handwheel:  For valves other than quarter-turn types.
3. Handlever:  For quarter-turn valves NPS 6 and smaller.
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4. Wrench:  For plug valves with square heads.  Furnish Owner with 1 wrench for every 5
plug valves, for each size square plug-valve head.

E. Valves in Insulated Piping:  With 2-inchstem extensions and the following features:

1. Gate Valves:  With rising stem.
2. Ball Valves:  With extended operating handle of non-thermal-conductive material, and 

protective sleeve that allows operation of valve without breaking the vapor seal or 
disturbing insulation.

F. Valve-End Connections:
1. Solder Joint:  With sockets according to ASME B16.18.
2. Threaded:  With threads according to ASME B1.20.1.

G. Valve Bypass and Drain Connections:  MSS SP-45.

2.2 BRONZE BALL VALVES

A. One-Piece, Reduced-Port, Bronze Ball Valves with Bronze Trim:

1. Manufacturers:
a. NIBCO INC.
b. Watts Industries, Inc.; Water Products Div.
c. Kitz Corporation
d. Apollo

2. Description:

a. Standard:  MSS SP-110.
b. CWP Rating:  400 psig.
c. Body Design:  One piece.
d. Body Material:  Bronze.
e. Ends:  Threaded.
f. Seats:  PTFE or TFE.
g. Stem:  Bronze.
h. Ball:  Chrome-plated brass.
i. Port:  Reduced.

2.3 BRONZE GATE VALVES

A. Class 150, Bronze Gate Valves:

1. Manufacturers:  
a. NIBCO INC.
b. Hammond Valve.
c. Kitz Corporation.
d. Watts Regulator Co.; a division of Watts Water Technologies, Inc.
e. Apollo
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2. Description:

a. Standard:  MSS SP-80, Type 1.
b. CWP Rating:  300 psig.
c. Body Material:  ASTM B 62, bronze with integral seat and union-ring bonnet.
d. Ends:  Threaded.
e. Stem:  Bronze.
f. Disc:  Solid wedge; bronze.
g. Packing:  Asbestos free.
h. Handwheel:  Malleable iron, bronze, or aluminum.

2.4 BRONZE GLOBE VALVES

A. Class 150, Bronze Globe Valves with Nonmetallic Disc:

1. Manufacturers:  
a. Hammond Valve.
b. Milwaukee Valve Company.
c. Watts Regulator Co.; a division of Watts Water Technologies, Inc.
d. Kitz Corporation.
e. Apollo

2. Description:

a. Standard:  MSS SP-80, Type 2.
b. CWP Rating:  300 psig.
c. Body Material:  ASTM B 62, bronze with integral seat and union-ring bonnet.
d. Ends:  Threaded.
e. Stem:  Bronze.
f. Disc:  PTFE or TFE.
g. Packing:  Asbestos free.
h. Handwheel:  Malleable iron, bronze, or aluminum.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine valve interior for cleanliness, freedom from foreign matter, and corrosion.  Remove 
special packing materials, such as blocks, used to prevent disc movement during shipping and 
handling.

B. Operate valves in positions from fully open to fully closed.  Examine guides and seats made 
accessible by such operations.

C. Examine threads on valve and mating pipe for form and cleanliness.
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D. Examine mating flange faces for conditions that might cause leakage.  Check bolting for proper 
size, length, and material.  Verify that gasket is of proper size, that its material composition is 
suitable for service, and that it is free from defects and damage.

E. Do not attempt to repair defective valves; replace with new valves.

3.2 VALVE INSTALLATION

A. Install valves with unions or flanges at each piece of equipment arranged to allow service, 
maintenance, and equipment removal without system shutdown.

B. Locate valves for easy access and provide separate support where necessary.

C. Install valves in horizontal piping with stem at or above center of pipe.

D. Install valves in position to allow full stem movement.

3.3 ADJUSTING

A. Adjust or replace valve packing after piping systems have been tested and put into service but 
before final adjusting and balancing.  Replace valves if persistent leaking occurs.

3.4 GENERAL REQUIREMENTS FOR VALVE APPLICATIONS

A. If valve applications are not indicated, use the following:

1. Shutoff Service:  Ball, or gate, or plug valves.
2. Butterfly Valve Dead-End Service:  Single-flange (lug) type.
3. Throttling Service:  Globe or ball valves.

B. If valves with specified SWP classes or CWP ratings are not available, the same types of valves 
with higher SWP classes or CWP ratings may be substituted.

C. Select valves, except wafer types, with the following end connections:

1. For Copper Tubing, NPS 2and Smaller:  Threaded ends except where solder-joint valve-
end option is indicated in valve schedules below.

2. For Copper Tubing, NPS 2-1/2 to NPS 4:  Flanged ends except where threaded valve-end 
option is indicated in valve schedules below.

3. For Copper Tubing, NPS 5and Larger:  Flanged ends.

3.5 DOMESTIC, HOT- AND COLD-WATER VALVE SCHEDULE

A. Pipe NPS 2and Smaller:

1. Bronze Valves:  May be provided with solder-joint ends instead of threaded ends.
2. Ball Valves:  One piece, regular port, bronze with bronze trim.
3. Bronze Gate Valves:  Class 150.



SECTION 220523 - GENERAL-DUTY VALVES FOR PLUMBING PIPING

Ethos Engineering 220523 - 6

4. Bronze Globe Valves: Class 150, bronze, nonmetallic disc.

B. Pipe NPS 2-1/2 and Larger:

1. Iron Valves, NPS 2-1/2 to NPS 4:  May be provided with threaded ends instead of 
flanged ends.

2. Iron Ball Valves:  Class 150.
3. Iron, Single-Flange Butterfly Valves:  200 CWP, EPDM seat, stainless-steel disc.
4. Iron Gate Valves: Class 250.
5. Iron Globe Valves:  Class 250.

END OF SECTION 220523
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PART 1 - GENERAL

1.1 RELATED DOCUMENTS

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

1.2 SUMMARY

A. Section Includes:

1. Metal pipe hangers and supports.
2. Trapeze pipe hangers.
3. Thermal-hanger shield inserts.
4. Fastener systems.
5. Pipe stands.
6. Equipment supports.

B. Related Sections:

1. Section 055000 "Metal Fabrications" for structural-steel shapes and plates for trapeze 
hangers for pipe and equipment supports.

2. Section 220516 "Expansion Fittings and Loops for Plumbing Piping" for pipe guides and 
anchors.

3. Section 220548 "Vibration and Seismic Controls for Plumbing Piping and Equipment"
for vibration isolation devices.

1.3 DEFINITIONS

A. MSS: Manufacturers Standardization Society of The Valve and Fittings Industry Inc.

1.4 PERFORMANCE REQUIREMENTS

A. Delegated Design: Design trapeze pipe hangers and equipment supports, including 
comprehensive engineering analysis by a qualified professional engineer, using performance 
requirements and design criteria indicated.

B. Structural Performance: Hangers and supports for plumbing piping and equipment shall 
withstand the effects of gravity loads and stresses within limits and under conditions indicated 
according to ASCE/SEI 7.

1. Design supports for multiple pipes, including pipe stands, capable of supporting 
combined weight of supported systems, system contents, and test water.

2. Design equipment supports capable of supporting combined operating weight of 
supported equipment and connected systems and components.
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1.5 ACTION SUBMITTALS

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

B. Shop Drawings: Signed and sealed by a qualified professional engineer. Show fabrication and 
installation details and include calculations for the following; include Product Data for 
components:

1. Trapeze pipe hangers.
2. Metal framing systems.
3. Fiberglass strut systems.
4. Pipe stands.
5. Equipment supports.

C. Delegated-Design Submittal: For trapeze hangers indicated to comply with performance 
requirements and design criteria, including analysis data signed and sealed by the qualified 
professional engineer responsible for their preparation.

1. Detail fabrication and assembly of trapeze hangers.
2. Design Calculations: Calculate requirements for designing trapeze hangers.

1.6 INFORMATIONAL SUBMITTALS

A. Welding certificates.

1.7 QUALITY ASSURANCE

A. Structural Steel Welding Qualifications: Qualify procedures and personnel according to 
AWS D1.1/D1.1M, "Structural Welding Code - Steel."

B. Pipe Welding Qualifications: Qualify procedures and operators according to ASME Boiler and 
Pressure Vessel Code.

PART 2 - PRODUCTS

2.1 METAL PIPE HANGERS AND SUPPORTS

A. Carbon-Steel Pipe Hangers and Supports:

1. Description: MSS SP-58, Types 1 through 58, factory-fabricated components.
2. Galvanized Metallic Coatings: Pregalvanized or hot dipped.
3. Nonmetallic Coatings: Plastic coating, jacket, or liner.
4. Padded Hangers: Hanger with fiberglass or other pipe insulation pad or cushion to 

support bearing surface of piping.
5. Hanger Rods: Continuous-thread rod, nuts, and washer made of carbon steel.

B. Copper Pipe Hangers:
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1. Description: MSS SP-58, Types 1 through 58, copper-coated-steel, factory-fabricated 
components.

2. Hanger Rods: Continuous-thread rod, nuts, and washer made of copper-coated steel.

2.2 TRAPEZE PIPE HANGERS

A. Description: MSS SP-69, Type 59, shop- or field-fabricated pipe-support assembly made from 
structural carbon-steel shapes with MSS SP-58 carbon-steel hanger rods, nuts, saddles, and U-
bolts.

2.3 METAL FRAMING SYSTEMS

A. MFMA Manufacturer Metal Framing Systems:
1. Manufacturers:  

a. Allied Tube & Conduit.
b. Cooper B-Line, Inc.
c. Flex-Strut Inc.
d. GS Metals Corp.
e. Thomas & Betts Corporation.
f. Unistrut Corporation; Tyco International, Ltd.
g. Wesanco, Inc.

2. Description: Shop- or field-fabricated pipe-support assembly for supporting multiple 
parallel pipes.

3. Standard: MFMA-4.
4. Channels: Continuous slotted steel channel with inturned lips.
5. Channel Nuts: Formed or stamped steel nuts or other devices designed to fit into channel 

slot and, when tightened, prevent slipping along channel.
6. Hanger Rods: Continuous-thread rod, nuts, and washer made of carbon steel.
7. Metallic Coating: Hot-dipped galvanized.
8. Plastic Coating: PVC.

2.4 THERMAL-HANGER SHIELD INSERTS

A. Manufacturers:  

1. Carpenter & Paterson, Inc.
2. Clement Support Services.
3. ERICO International Corporation.
4. National Pipe Hanger Corporation.
5. PHS Industries, Inc.
6. Pipe Shields, Inc.; a subsidiary of Piping Technology & Products, Inc.
7. Piping Technology & Products, Inc.
8. Rilco Manufacturing Co., Inc.
9. Value Engineered Products, Inc.
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B. Insulation-Insert Material for Cold Piping: ASTM C 552, Type II cellular glass with 100-psig
minimum compressive strength and vapor barrier.

C. Insulation-Insert Material for Hot Piping: ASTM C 552, Type II cellular glass with 100-psig
minimum compressive strength.

D. For Trapeze or Clamped Systems: Insert and shield shall cover entire circumference of pipe.

E. For Clevis or Band Hangers: Insert and shield shall cover lower 180 degrees of pipe.

F. Insert Length: Extend 2 inches beyond sheet metal shield for piping operating below ambient air 
temperature.

2.5 FASTENER SYSTEMS

A. Powder-Actuated Fasteners: Threaded-steel stud, for use in hardened portland cement concrete 
with pull-out, tension, and shear capacities appropriate for supported loads and building 
materials where used.

B. Mechanical-Expansion Anchors: Insert-wedge-type, stainless- steel anchors, for use in hardened 
portland cement concrete; with pull-out, tension, and shear capacities appropriate for supported 
loads and building materials where used.

2.6 PIPE STANDS

A. General Requirements for Pipe Stands: Shop- or field-fabricated assemblies made of 
manufactured corrosion-resistant components to support roof-mounted piping.

B. Compact Pipe Stand: One-piece plastic unit with integral-rod roller, pipe clamps, or V-shaped 
cradle to support pipe, for roof installation without membrane penetration.

C. Low-Type, Single-Pipe Stand: One-piece plastic base unit with plastic roller, for roof 
installation without membrane penetration.

D. High-Type, Single-Pipe Stand:

1. Description: Assembly of base, vertical and horizontal members, and pipe support, for 
roof installation without membrane penetration.

2. Base: Plastic.
3. Vertical Members: Two or more cadmium-plated-steel or stainless-steel, continuous-

thread rods.
4. Horizontal Member: Cadmium-plated-steel or stainless-steel rod with plastic or stainless-

steel, roller-type pipe support.

E. High-Type, Multiple-Pipe Stand:

1. Description: Assembly of bases, vertical and horizontal members, and pipe supports, for 
roof installation without membrane penetration.

2. Bases: One or more; plastic.
3. Vertical Members: Two or more protective-coated-steel channels.
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4. Horizontal Member: Protective-coated-steel channel.
5. Pipe Supports: Galvanized-steel, clevis-type pipe hangers.

F. Curb-Mounting-Type Pipe Stands: Shop- or field-fabricated pipe supports made from structural-
steel shapes, continuous-thread rods, and rollers, for mounting on permanent stationary roof 
curb.

2.7 PIPE POSITIONING SYSTEMS

A. Description: IAPMO PS 42, positioning system of metal brackets, clips, and straps for 
positioning piping in pipe spaces; for plumbing fixtures in commercial applications.

2.8 EQUIPMENT SUPPORTS

A. Description: Welded, shop- or field-fabricated equipment support made from structural carbon-
steel shapes.

2.9 MISCELLANEOUS MATERIALS

A. Structural Steel: ASTM A 36/A 36M, carbon-steel plates, shapes, and bars; black and 
galvanized.

B. Grout: ASTM C 1107, factory-mixed and -packaged, dry, hydraulic-cement, nonshrink and 
nonmetallic grout; suitable for interior and exterior applications.

1. Properties: Nonstaining, noncorrosive, and nongaseous.
2. Design Mix: 5000-psi, 28-day compressive strength.

PART 3 - EXECUTION

3.1 HANGER AND SUPPORT INSTALLATION

A. Metal Pipe-Hanger Installation: Comply with MSS SP-69 and MSS SP-89. Install hangers, 
supports, clamps, and attachments as required to properly support piping from the building 
structure.

B. Metal Trapeze Pipe-Hanger Installation: Comply with MSS SP-69 and MSS SP-89. Arrange for 
grouping of parallel runs of horizontal piping, and support together on field-fabricated trapeze 
pipe hangers.

1. Pipes of Various Sizes: Support together and space trapezes for smallest pipe size or 
install intermediate supports for smaller diameter pipes as specified for individual pipe 
hangers.

2. Field fabricate from ASTM A 36/A 36M, carbon-steel shapes selected for loads being 
supported. Weld steel according to AWS D1.1/D1.1M.
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C. Metal Framing System Installation: Arrange for grouping of parallel runs of piping, and support 
together on field-assembled metal framing systems.

D. Thermal-Hanger Shield Installation: Install in pipe hanger or shield for insulated piping.

E. Fastener System Installation:

1. Install powder-actuated fasteners for use in lightweight concrete or concrete slabs less 
than 4 inches thick in concrete after concrete is placed and completely cured. Use 
operators that are licensed by powder-actuated tool manufacturer. Install fasteners 
according to powder-actuated tool manufacturer's operating manual.

2. Install mechanical-expansion anchors in concrete after concrete is placed and completely 
cured. Install fasteners according to manufacturer's written instructions.

F. Pipe Stand Installation:

1. Pipe Stand Types except Curb-Mounted Type: Assemble components and mount on 
smooth roof surface. Do not penetrate roof membrane.

2. Curb-Mounted-Type Pipe Stands: Assemble components or fabricate pipe stand and 
mount on permanent, stationary roof curb. See Section 077200 "Roof Accessories" for 
curbs.

G. Pipe Positioning-System Installation: Install support devices to make rigid supply and waste 
piping connections to each plumbing fixture.

H. Install hangers and supports complete with necessary attachments, inserts, bolts, rods, nuts, 
washers, and other accessories.

I. Equipment Support Installation: Fabricate from welded-structural-steel shapes.

J. Install hangers and supports to allow controlled thermal and seismic movement of piping 
systems, to permit freedom of movement between pipe anchors, and to facilitate action of 
expansion joints, expansion loops, expansion bends, and similar units.

K. Install building attachments within concrete slabs or attach to structural steel. Install additional 
attachments at concentrated loads, including valves, flanges, and strainers, NPS 2-1/2 and larger 
and at changes in direction of piping. Install concrete inserts before concrete is placed; fasten 
inserts to forms and install reinforcing bars through openings at top of inserts.

L. Load Distribution: Install hangers and supports so that piping live and dead loads and stresses 
from movement will not be transmitted to connected equipment.

M. Pipe Slopes: Install hangers and supports to provide indicated pipe slopes and to not exceed 
maximum pipe deflections allowed by ASME B31.9 for building services piping.

N. Insulated Piping:

1. Attach clamps and spacers to piping.

a. Piping Operating above Ambient Air Temperature: Clamp may project through 
insulation.
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b. Piping Operating below Ambient Air Temperature: Use thermal-hanger shield 
insert with clamp sized to match OD of insert.

c. Do not exceed pipe stress limits allowed by ASME B31.9 for building services 
piping.

2. Install MSS SP-58, Type 39, protection saddles if insulation without vapor barrier is 
indicated. Fill interior voids with insulation that matches adjoining insulation.

a. Option: Thermal-hanger shield inserts may be used. Include steel weight-
distribution plate for pipe NPS 4 and larger if pipe is installed on rollers.

3. Install MSS SP-58, Type 40, protective shields on cold piping with vapor barrier. Shields 
shall span an arc of 180 degrees.

a. Option: Thermal-hanger shield inserts may be used. Include steel weight-
distribution plate for pipe NPS 4 and larger if pipe is installed on rollers.

4. Shield Dimensions for Pipe: Not less than the following:

a. NPS 1/4 to NPS 3-1/2: 12 inches long and 0.048 inch thick.
b. NPS 4: 12 inches long and 0.06 inch thick.
c. NPS 5 and NPS 6: 18 inches long and 0.06 inch thick.
d. NPS 8 to NPS 14: 24 inches long and 0.075 inch thick.
e. NPS 16 to NPS 24: 24 inches long and 0.105 inch thick.

5. Pipes NPS 8 and Larger: Include wood or reinforced calcium-silicate-insulation inserts of 
length at least as long as protective shield.

6. Thermal-Hanger Shields: Install with insulation same thickness as piping insulation.

3.2 EQUIPMENT SUPPORTS

A. Fabricate structural-steel stands to suspend equipment from structure overhead or to support 
equipment above floor.

B. Grouting: Place grout under supports for equipment and make bearing surface smooth.

C. Provide lateral bracing, to prevent swaying, for equipment supports.

3.3 METAL FABRICATIONS

A. Cut, drill, and fit miscellaneous metal fabrications for trapeze pipe hangers and equipment 
supports.

B. Fit exposed connections together to form hairline joints. Field weld connections that cannot be 
shop welded because of shipping size limitations.

C. Field Welding: Comply with AWS D1.1/D1.1M procedures for shielded, metal arc welding; 
appearance and quality of welds; and methods used in correcting welding work; and with the 
following:
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1. Use materials and methods that minimize distortion and develop strength and corrosion 
resistance of base metals.

2. Obtain fusion without undercut or overlap.
3. Remove welding flux immediately.
4. Finish welds at exposed connections so no roughness shows after finishing and so 

contours of welded surfaces match adjacent contours.

3.4 ADJUSTING

A. Hanger Adjustments: Adjust hangers to distribute loads equally on attachments and to achieve 
indicated slope of pipe.

B. Trim excess length of continuous-thread hanger and support rods to 1-1/2 inches.

3.5 PAINTING

A. Touchup: Clean field welds and abraded areas of shop paint. Paint exposed areas immediately 
after erecting hangers and supports. Use same materials as used for shop painting. Comply with 
SSPC-PA 1 requirements for touching up field-painted surfaces.

1. Apply paint by brush or spray to provide a minimum dry film thickness of 2.0 mils.

B. Touchup: Cleaning and touchup painting of field welds, bolted connections, and abraded areas 
of shop paint on miscellaneous metal are specified in Section 099113 "Exterior Painting."
Section 099123 "Interior Painting." Section 099600 "High-Performance Coatings."

C. Galvanized Surfaces: Clean welds, bolted connections, and abraded areas and apply 
galvanizing-repair paint to comply with ASTM A 780.

3.6 HANGER AND SUPPORT SCHEDULE

A. Specific hanger and support requirements are in Sections specifying piping systems and 
equipment.

B. Comply with MSS SP-69 for pipe-hanger selections and applications that are not specified in 
piping system Sections.

C. Use hangers and supports with galvanized metallic coatings for piping and equipment that will 
not have field-applied finish.

D. Use nonmetallic coatings on attachments for electrolytic protection where attachments are in 
direct contact with copper tubing.

E. Use carbon-steel pipe hangers and supports metal trapeze pipe hangers and metal framing 
systems and attachments for general service applications.

F. Use stainless-steel pipe hangers and attachments for hostile environment applications.

G. Use copper-plated pipe hangers and copper attachments for copper piping and tubing.
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H. Use padded hangers for piping that is subject to scratching.

I. Use thermal-hanger shield inserts for insulated piping and tubing.

J. Horizontal-Piping Hangers and Supports: Unless otherwise indicated and except as specified in 
piping system Sections, install the following types:

1. Adjustable, Steel Clevis Hangers (MSS Type 1): For suspension of noninsulated or 
insulated, stationary pipes NPS 1/2 to NPS 30.

2. Adjustable Pipe Saddle Supports (MSS Type 38): For stanchion-type support for pipes 
NPS 2-1/2 to NPS 36 if vertical adjustment is required, with steel-pipe base stanchion 
support and cast-iron floor flange.

3. Adjustable Roller Hangers (MSS Type 43): For suspension of pipes NPS 2-1/2 to 
NPS 24, from single rod if horizontal movement caused by expansion and contraction 
might occur.

4. Complete Pipe Rolls (MSS Type 44): For support of pipes NPS 2 to NPS 42 if 
longitudinal movement caused by expansion and contraction might occur but vertical 
adjustment is not necessary.

5. Pipe Roll and Plate Units (MSS Type 45): For support of pipes NPS 2 to NPS 24 if small 
horizontal movement caused by expansion and contraction might occur and vertical 
adjustment is not necessary.

6. Adjustable Pipe Roll and Base Units (MSS Type 46): For support of pipes NPS 2 to 
NPS 30 if vertical and lateral adjustment during installation might be required in addition 
to expansion and contraction.

K. Vertical-Piping Clamps: Unless otherwise indicated and except as specified in piping system 
Sections, install the following types:

1. Extension Pipe or Riser Clamps (MSS Type 8): For support of pipe risers NPS 3/4 to 
NPS 24.

2. Carbon- or Alloy-Steel Riser Clamps (MSS Type 42): For support of pipe risers NPS 3/4 
to NPS 24 if longer ends are required for riser clamps.

L. Hanger-Rod Attachments: Unless otherwise indicated and except as specified in piping system 
Sections, install the following types:

1. Steel Turnbuckles (MSS Type 13): For adjustment up to 6 inches for heavy loads.
2. Steel Clevises (MSS Type 14): For 120 to 450 deg F piping installations.
3. Swivel Turnbuckles (MSS Type 15): For use with MSS Type 11, split pipe rings.
4. Malleable-Iron Sockets (MSS Type 16): For attaching hanger rods to various types of 

building attachments.
5. Steel Weldless Eye Nuts (MSS Type 17): For 120 to 450 deg F piping installations.

M. Building Attachments: Unless otherwise indicated and except as specified in piping system 
Sections, install the following types:

1. Steel or Malleable Concrete Inserts (MSS Type 18): For upper attachment to suspend 
pipe hangers from concrete ceiling.

2. Top-Beam C-Clamps (MSS Type 19): For use under roof installations with bar-joist 
construction, to attach to top flange of structural shape.
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3. Side-Beam or Channel Clamps (MSS Type 20): For attaching to bottom flange of beams, 
channels, or angles.

4. Center-Beam Clamps (MSS Type 21): For attaching to center of bottom flange of beams.
5. Welded Beam Attachments (MSS Type 22): For attaching to bottom of beams if loads are 

considerable and rod sizes are large.
6. C-Clamps (MSS Type 23): For structural shapes.
7. Top-Beam Clamps (MSS Type 25): For top of beams if hanger rod is required tangent to 

flange edge.
8. Side-Beam Clamps (MSS Type 27): For bottom of steel I-beams.
9. Steel-Beam Clamps with Eye Nuts (MSS Type 28): For attaching to bottom of steel I-

beams for heavy loads.
10. Linked-Steel Clamps with Eye Nuts (MSS Type 29): For attaching to bottom of steel I-

beams for heavy loads, with link extensions.
11. Malleable-Beam Clamps with Extension Pieces (MSS Type 30): For attaching to 

structural steel.
12. Welded-Steel Brackets: For support of pipes from below or for suspending from above 

by using clip and rod. Use one of the following for indicated loads:

a. Light (MSS Type 31): 750 lb.
b. Medium (MSS Type 32): 1500 lb.
c. Heavy (MSS Type 33): 3000 lb.

13. Horizontal Travelers (MSS Type 58): For supporting piping systems subject to linear 
horizontal movement where headroom is limited.

N. Saddles and Shields: Unless otherwise indicated and except as specified in piping system 
Sections, install the following types:

1. Steel-Pipe-Covering Protection Saddles (MSS Type 39): To fill interior voids with 
insulation that matches adjoining insulation.

2. Protection Shields (MSS Type 40): Of length recommended in writing by manufacturer 
to prevent crushing insulation.

3. Thermal-Hanger Shield Inserts: For supporting insulated pipe.

O. Comply with MSS SP-69 for trapeze pipe-hanger selections and applications that are not 
specified in piping system Sections.

P. Comply with MFMA-103 for metal framing system selections and applications that are not 
specified in piping system Sections.

Q. Use mechanical-expansion anchors instead of building attachments where required in concrete 
construction.

R. Use pipe positioning systems in pipe spaces behind plumbing fixtures to support supply and 
waste piping for plumbing fixtures.

END OF SECTION 220529
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PART 1 - GENERAL

1.1 RELATED DOCUMENTS

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

1.2 SUMMARY

A. Section Includes:

1. Elastomeric isolation pads.
2. Elastomeric isolation mounts.
3. Restrained elastomeric isolation mounts.
4. Elastomeric hangers.
5. Spring hangers.

B. Related Requirements:

1. Section 210548.13 "Vibration Controls for Fire-Suppression Piping and Equipment" for 
devices for fire-suppression equipment and systems.

2. Section 230548.13 "Vibration Controls for HVAC" for devices for HVAC equipment and 
systems.

1.3 ACTION SUBMITTALS

A. Product Data: For each type of product.

1. Include rated load, rated deflection, and overload capacity for each vibration isolation 
device.

2. Illustrate and indicate style, material, strength, fastening provision, and finish for each 
type and size of vibration isolation device type required.

B. Shop Drawings:

1. Detail fabrication and assembly of equipment bases. Detail fabrication including 
anchorages and attachments to structure and to supported equipment.

C. Delegated-Design Submittal: For each vibration isolation device.

1. Include design calculations for selecting vibration isolators.
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1.4 INFORMATIONAL SUBMITTALS

A. Coordination Drawings: Show coordination of vibration isolation device installation for 
plumbing piping and equipment with other systems and equipment in the vicinity, including 
other supports and restraints, if any.

B. Welding certificates.

1.5 QUALITY ASSURANCE

A. Welding Qualifications: Qualify procedures and personnel according to AWS D1.1/D1.1M, 
"Structural Welding Code - Steel."

PART 2 - PRODUCTS

2.1 VIBRATION ISOLATORS

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following:

1. Ace Mountings Co., Inc.
2. Amber/Booth Company, Inc.
3. California Dynamics Corporation.
4. Isolation Technology, Inc.
5. Kinetics Noise Control.
6. Mason Industries.
7. Vibration Eliminator Co., Inc.
8. Vibration Isolation.
9. Vibration Mountings & Controls, Inc.

B. Elastomeric Isolation Pads: 
1. Fabrication: Single or multiple layers of sufficient durometer stiffness for uniform 

loading over pad area.
2. Size: Factory or field cut to match requirements of supported equipment.
3. Pad Material: Oil and water resistant with elastomeric properties.
4. Surface Pattern: Ribbed, Waffle, non-slip pattern.
5. Infused nonwoven cotton or synthetic fibers.
6. Load-bearing metal plates adhered to pads.
7. Sandwich-Core Material: Resilient and elastomeric.

C. Double-Deflection, Elastomeric Isolation Mounts:
1. Mounting Plates:

a. Top Plate: Encapsulated steel load transfer top plates, factory drilled and 
threaded with threaded studs or bolts.

b. Baseplate: Encapsulated steel bottom plates with holes provided for anchoring to 
support structure.
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2. Elastomeric Material: Molded, oil-resistant rubber, neoprene, or other elastomeric 
material.

D. Restrained Elastomeric Isolation Mounts:
1. Description: All-directional isolator with restraints containing two separate and opposing 

elastomeric elements that prevent central threaded element and attachment hardware from 
contacting the housing during normal operation.

a. Housing: Cast-ductile iron or welded steel.
b. Elastomeric Material: Molded, oil-resistant rubber, neoprene, or other elastomeric 

material.

E. Freestanding, Laterally Stable, Open-Spring Isolators:
1. Outside Spring Diameter: Not less than 80 percent of the compressed height of the spring 

at rated load.
2. Minimum Additional Travel: 50 percent of the required deflection at rated load.
3. Lateral Stiffness: More than 80 percent of rated vertical stiffness.
4. Overload Capacity: Support 200 percent of rated load, fully compressed, without 

deformation or failure.
5. Baseplates: Factory-drilled steel plate for bolting to structure with an elastomeric isolator 

pad attached to the underside. Baseplates shall limit floor load to 500 psig.
6. Top Plate and Adjustment Bolt: Threaded top plate with adjustment bolt and cap screw to 

fasten and level equipment.

F. Freestanding, Laterally Stable, Open-Spring Isolators in Two-Part Telescoping Housing:
1. Outside Spring Diameter: Not less than 80 percent of the compressed height of the spring 

at rated load.
2. Minimum Additional Travel: 50 percent of the required deflection at rated load.
3. Lateral Stiffness: More than 80 percent of rated vertical stiffness.
4. Overload Capacity: Support 200 percent of rated load, fully compressed, without 

deformation or failure.
5. Two-Part Telescoping Housing: A steel top and bottom frame separated by an 

elastomeric material and enclosing the spring isolators.

a. Drilled base housing for bolting to structure with an elastomeric isolator pad 
attached to the underside. Bases shall limit floor load to 500 psig.

b. Top housing with threaded mounting holes and internal leveling device, 
elastomeric pad.

G. Elastomeric Mount in a Steel Frame with Upper and Lower Steel Hanger Rods:
1. Frame: Steel, fabricated with a connection for an upper threaded hanger rod and an 

opening on the underside to allow for a maximum of 30 degrees of angular lower hanger-
rod misalignment without binding or reducing isolation efficiency.

2. Dampening Element: Molded, oil-resistant rubber, neoprene, or other elastomeric 
material with a projecting bushing for the underside opening preventing steel to steel 
contact.

H. Combination Coil-Spring and Elastomeric-Insert Hanger with Spring and Insert in 
Compression:
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1. Frame: Steel, fabricated for connection to threaded hanger rods and to allow for a 
maximum of 30 degrees of angular hanger-rod misalignment without binding or reducing 
isolation efficiency.

2. Outside Spring Diameter: Not less than 80 percent of the compressed height of the spring 
at rated load.

3. Minimum Additional Travel: 50 percent of the required deflection at rated load.
4. Lateral Stiffness: More than 80 percent of rated vertical stiffness.
5. Overload Capacity: Support 200 percent of rated load, fully compressed, without 

deformation or failure.
6. Elastomeric Element: Molded, oil-resistant rubber or neoprene. Steel-washer-reinforced 

cup to support spring and bushing projecting through bottom of frame.
7. Adjustable Vertical Stop: Steel washer with neoprene washer "up-stop" on lower 

threaded rod.
8. Self-centering hanger rod cap to ensure concentricity between hanger rod and support 

spring coil.

2.2 FACTORY FINISHES

A. Finish:  Manufacturer's standard prime-coat finish ready for field painting.

B. Finish:  Manufacturer's standard paint applied to factory-assembled and -tested equipment 
before shipping.

1. Powder coating on springs and housings.
2. All hardware shall be galvanized.  Hot-dip galvanize metal components for exterior use.
3. Baked enamel or powder coat for metal components on isolators for interior use.
4. Color-code or otherwise mark vibration isolation and seismic-control devices to indicate 

capacity range.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine areas and equipment to receive vibration isolation control devices for compliance with 
requirements for installation tolerances and other conditions affecting performance of the Work.

B. Examine roughing-in of reinforcement and cast-in-place anchors to verify actual locations 
before installation.

C. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 APPLICATIONS

A. Multiple Pipe Supports:  Secure pipes to trapeze member with clamps approved for application 
by an agency acceptable to authorities having jurisdiction.

B. Strength of Support Assemblies:  Where not indicated, select sizes of components so strength 
will be adequate to carry present and future static within specified loading limits.
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3.3 VIBRATION CONTROL DEVICE INSTALLATION

A. Coordinate the location of embedded connection hardware with supported equipment 
attachment and mounting points and with requirements for concrete reinforcement and 
formwork specified in Section 033000 "Cast-in-Place Concrete." Section 033053 
"Miscellaneous Cast-in-Place Concrete."

B. Installation of vibration isolators must not cause any change of position of equipment, piping, or 
ductwork resulting in stresses or misalignment.

END OF SECTION 220548.13



SECTION 220553 - IDENTIFICATION FOR PLUMBING PIPING AND EQUIPMENT

Ethos Engineering 220553 - 1

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

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

1.2 SUMMARY

A. Section Includes:

1. Equipment labels.
2. Warning signs and labels.
3. Pipe labels.
4. Stencils.
5. Valve tags.
6. Warning tags.

1.3 ACTION SUBMITTALS

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

B. Samples: For color, letter style, and graphic representation required for each identification 
material and device.

C. Equipment Label Schedule: Include a listing of all equipment to be labeled with the proposed 
content for each label.

D. Valve numbering scheme.

E. Valve Schedules: For each piping system to include in maintenance manuals.

1.4 COORDINATION

A. Coordinate installation of identifying devices with completion of covering and painting of 
surfaces where devices are to be applied.

B. Coordinate installation of identifying devices with locations of access panels and doors.

C. Install identifying devices before installing acoustical ceilings and similar concealment.
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PART 2 - PRODUCTS

2.1 EQUIPMENT LABELS

A. Metal Labels for Equipment:

1. Material and Thickness: Brass, 0.032-inch minimum thickness, and having predrilled or 
stamped holes for attachment hardware.

2. Minimum Label Size: Length and width vary for required label content, but not less than 
2-1/2 by 3/4 inch.

3. Minimum Letter Size: 1/4 inch for name of units if viewing distance is less than 24 
inches, 1/2 inch for viewing distances up to 72 inches, and proportionately larger lettering 
for greater viewing distances. Include secondary lettering two-thirds to three-quarters the 
size of principal lettering.

4. Fasteners: Stainless-steel rivets or self-tapping screws.
5. Adhesive: Contact-type permanent adhesive, compatible with label and with substrate.

B. Plastic Labels for Equipment:
1. Material and Thickness: Multilayer, multicolor, plastic labels for mechanical engraving, 

1/8 inch thick, and having predrilled holes for attachment hardware.
2. Maximum Temperature: Able to withstand temperatures up to 160 deg F.
3. Minimum Label Size: Length and width vary for required label content, but not less than 

2-1/2 by 3/4 inch.
4. Minimum Letter Size: 1/4 inch for name of units if viewing distance is less than 24 

inches, 1/2 inch for viewing distances up to 72 inches, and proportionately larger lettering 
for greater viewing distances. Include secondary lettering two-thirds to three-quarters the 
size of principal lettering.

5. Fasteners: Stainless-steel rivets or self-tapping screws.
6. Adhesive: Contact-type permanent adhesive, compatible with label and with substrate.

C. Label Content: Include equipment's Drawing designation or unique equipment number, 
Drawing numbers where equipment is indicated (plans, details, and schedules), and the 
Specification Section number and title where equipment is specified.

D. Equipment Label Schedule: For each item of equipment to be labeled, on 8-1/2-by-11-inch bond 
paper. Tabulate equipment identification number, and identify Drawing numbers where 
equipment is indicated (plans, details, and schedules) and the Specification Section number and 
title where equipment is specified. Equipment schedule shall be included in operation and 
maintenance data.

2.2 WARNING SIGNS AND LABELS

A. Material and Thickness: Multilayer, multicolor, plastic labels for mechanical engraving, 1/8 
inch thick, and having predrilled holes for attachment hardware.

B. Maximum Temperature: Able to withstand temperatures up to 160 deg F.

C. Minimum Label Size: Length and width vary for required label content, but not less than 2-1/2 
by 3/4 inch.
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D. Minimum Letter Size: 1/4 inch for name of units if viewing distance is less than 24 inches, 1/2 
inch for viewing distances up to 72 inches, and proportionately larger lettering for greater 
viewing distances. Include secondary lettering two-thirds to three-quarters the size of principal 
lettering.

E. Fasteners: Stainless-steel rivets or self-tapping screws.

F. Adhesive: Contact-type permanent adhesive, compatible with label and with substrate.

G. Label Content: Include caution and warning information plus emergency notification 
instructions.

2.3 PIPE LABELS

A. General Requirements for Manufactured Pipe Labels: Preprinted, color-coded, with lettering 
indicating service, and showing flow direction.

B. Pretensioned Pipe Labels: Precoiled, semirigid plastic formed to cover full circumference of 
pipe and to attach to pipe without fasteners or adhesive.

C. Self-Adhesive Pipe Labels: Printed plastic with contact-type, permanent-adhesive backing.

D. Pipe Label Contents: Include identification of piping service using same designations or 
abbreviations as used on Drawings; also include pipe size and an arrow indicating flow 
direction.

1. Flow-Direction Arrows: Integral with piping-system service lettering to accommodate 
both directions or as separate unit on each pipe label to indicate flow direction.

2. Lettering Size: At least 1/2 inch.

2.4 STENCILS

A. Stencils for Piping:

1. Lettering Size: Size letters according to ASME A13.1 for piping.
2. Stencil Paint: Exterior, gloss, alkyd enamel in colors complying with recommendations in 

ASME A13.1 unless otherwise indicated. Paint may be in pressurized spray-can form.
3. Identification Paint: Exterior, alkyd enamel in colors according to ASME A13.1 unless 

otherwise indicated. Paint may be in pressurized spray-can form.

2.5 VALVE TAGS

A. Valve Tags: Stamped or engraved with 1/4-inch letters for piping system abbreviation and 1/2-
inch numbers.

1. Tag Material: Brass, 0.032-inch minimum thickness, and having predrilled or stamped 
holes for attachment hardware.

2. Fasteners: Brass beaded chain.
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B. Valve Schedules: For each piping system, on 8-1/2-by-11-inch bond paper. Tabulate valve 
number, piping system, system abbreviation (as shown on valve tag), location of valve (room or 
space), normal-operating position (open, closed, or modulating), and variations for 
identification. Mark valves for emergency shutoff and similar special uses.

1. Valve-tag schedule shall be included in operation and maintenance data.

2.6 WARNING TAGS

A. Description: Preprinted or partially preprinted accident-prevention tags of plasticized card stock 
with matte finish suitable for writing.

1. Size: 3 by 5-1/4 inches minimum.
2. Fasteners: Brass grommet and wire.
3. Nomenclature: Large-size primary caption such as "DANGER," "CAUTION," or "DO 

NOT OPERATE."
4. Color: Safety yellow background with black lettering.

PART 3 - EXECUTION

3.1 PREPARATION

A. Clean piping and equipment surfaces of substances that could impair bond of identification 
devices, including dirt, oil, grease, release agents, and incompatible primers, paints, and 
encapsulants.

3.2 GENERAL INSTALLATION REQUIREMENTS

A. Coordinate installation of identifying devices with completion of covering and painting of 
surfaces where devices are to be applied.

B. Coordinate installation of identifying devices with locations of access panels and doors.

C. Install identifying devices before installing acoustical ceilings and similar concealment.

3.3 EQUIPMENT LABEL INSTALLATION

A. Install or permanently fasten labels on each major item of mechanical equipment.

B. Locate equipment labels where accessible and visible.

3.4 PIPE LABEL INSTALLATION

A. Piping Color Coding: Painting of piping is specified in Section 099123 "Interior Painting." and
Section 099600 "High-Performance Coatings."
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B. Stenciled Pipe Label Option: Stenciled labels may be provided instead of manufactured pipe 
labels, at Installer's option. Install stenciled pipe labels, complying with ASME A13.1, with 
painted, color-coded bands or rectangles on each piping system.

1. Identification Paint: Use for contrasting background.
2. Stencil Paint: Use for pipe marking.

C. Pipe Label Locations: Locate pipe labels where piping is exposed or above accessible ceilings 
in finished spaces; machine rooms; accessible maintenance spaces such as shafts, tunnels, and 
plenums; and exterior exposed locations as follows:

1. Near each valve and control device.
2. Near each branch connection, excluding short takeoffs for fixtures and terminal units. 

Where flow pattern is not obvious, mark each pipe at branch.
3. Near penetrations through walls, floors, ceilings, and inaccessible enclosures.
4. At access doors, manholes, and similar access points that permit view of concealed 

piping.
5. Near major equipment items and other points of origination and termination.
6. Spaced at maximum intervals of 50 feet along each run. Reduce intervals to 25 feet in 

areas of congested piping and equipment.
7. On piping above removable acoustical ceilings. Omit intermediately spaced labels.

D. Directional Flow Arrows: Arrows shall be used to indicate direction of flow in pipes, including 
pipes where flow is allowed in both directions.

3.5 VALVE-TAG INSTALLATION

A. Install tags on valves and control devices in piping systems, except check valves, valves within 
factory-fabricated equipment units, shutoff valves, faucets, convenience and lawn-watering hose 
connections, and similar roughing-in connections of end-use fixtures and units. List tagged 
valves in a valve schedule.

B. Valve-Tag Application Schedule: Tag valves according to size, shape, and color scheme and 
with captions similar to those indicated in the following subparagraphs:

1. Valve-Tag Size and Shape:

a. Cold Water: 1-1/2 inches, round.
b. Hot Water: 1-1/2 inches, round.

3.6 WARNING-TAG INSTALLATION

A. Write required message on, and attach warning tags to, equipment and other items where 
required.

END OF SECTION 220553
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PART 1 - GENERAL

1.1 RELATED DOCUMENTS

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

1.2 SUMMARY

A. Section includes insulating the following plumbing piping services:
1. Domestic cold-water piping.
2. Domestic hot-water piping.
3. Supplies and drains for handicap-accessible lavatories and sinks.

1.3 ACTION SUBMITTALS

A. Product Data: For each type of product indicated. Include thermal conductivity, water-vapor 
permeance thickness, and jackets (both factory- and field-applied, if any).

B. Shop Drawings: Include plans, elevations, sections, details, and attachments to other work.
1. Detail application of protective shields, saddles, and inserts at hangers for each type of 

insulation and hanger.
2. Detail attachment and covering of heat tracing inside insulation.
3. Detail insulation application at pipe expansion joints for each type of insulation.
4. Detail insulation application at elbows, fittings, flanges, valves, and specialties for each 

type of insulation.
5. Detail removable insulation at piping specialties, equipment connections, and access 

panels.
6. Detail application of field-applied jackets.
7. Detail application at linkages of control devices.

1.4 INFORMATIONAL SUBMITTALS

A. Qualification Data: For qualified Installer.

B. Material Test Reports: From a qualified testing agency acceptable to authorities having 
jurisdiction indicating, interpreting, and certifying test results for compliance of insulation 
materials, sealers, attachments, cements, and jackets, with requirements indicated. Include dates 
of tests and test methods employed.

C. Field quality-control reports.
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1.5 QUALITY ASSURANCE

A. Installer Qualifications: Skilled mechanics who have successfully completed an apprenticeship 
program or another craft training program certified by the Department of Labor, Bureau of 
Apprenticeship and Training.

B. Surface-Burning Characteristics: For insulation and related materials, as determined by testing 
identical products according to ASTM E 84 by a testing agency acceptable to authorities having 
jurisdiction. Factory label insulation and jacket materials and adhesive, mastic, tapes, and 
cement material containers, with appropriate markings of applicable testing agency.
1. Insulation Installed Indoors: Flame-spread index of 25 or less, and smoke-developed 

index of 50 or less.
2. Insulation Installed Outdoors: Flame-spread index of 75 or less, and smoke-developed 

index of 150 or less.

C. Comply with the following applicable standards and other requirements specified for 
miscellaneous components:
1. Supply and Drain Protective Shielding Guards: ICC A117.1.

1.6 DELIVERY, STORAGE, AND HANDLING

A. Packaging: Insulation material containers shall be marked by manufacturer with appropriate 
ASTM standard designation, type and grade, and maximum use temperature.

1.7 COORDINATION

A. Coordinate sizes and locations of supports, hangers, and insulation shields specified in 
Section 220529 "Hangers and Supports for Plumbing Piping and Equipment."

B. Coordinate clearance requirements with piping Installer for piping insulation application.
Before preparing piping Shop Drawings, establish and maintain clearance requirements for 
installation of insulation and field-applied jackets and finishes and for space required for 
maintenance.

C. Coordinate installation and testing of heat tracing.

1.8 SCHEDULING

A. Schedule insulation application after pressure testing systems and, where required, after 
installing and testing heat tracing. Insulation application may begin on segments that have 
satisfactory test results.

B. Complete installation and concealment of plastic materials as rapidly as possible in each area of 
construction.
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PART 2 - PRODUCTS

2.1 INSULATION MATERIALS

A. Comply with requirements in "Piping Insulation Schedule, General," "Indoor Piping Insulation 
Schedule," "Outdoor, Aboveground Piping Insulation Schedule," and "Outdoor, Underground 
Piping Insulation Schedule" articles for where insulating materials shall be applied.

B. Products shall not contain asbestos, lead, mercury, or mercury compounds.

C. Products that come in contact with stainless steel shall have a leachable chloride content of less 
than 50 ppm when tested according to ASTM C 871.

D. Insulation materials for use on austenitic stainless steel shall be qualified as acceptable 
according to ASTM C 795.

E. Foam insulation materials shall not use CFC or HCFC blowing agents in the manufacturing 
process.

F. Flexible Elastomeric Insulation: Closed-cell, sponge- or expanded-rubber materials. Comply 
with ASTM C 534, Type I for tubular materials.
1. Products: 

a. Armaflex
b. K-Flex

G. Mineral-Fiber, Preformed Pipe Insulation:
1. Products: 

a. Johns Manville; Micro-Lok.
b. Knauf Insulation; 1000(Pipe Insulation.
c. Owens Corning; Fiberglas Pipe Insulation.

2. Type I, 850 Deg F Materials: Mineral or glass fibers bonded with a thermosetting resin.
Comply with ASTM C 547, Type I, Grade A, with factory-applied ASJ. Factory-applied 
jacket requirements are specified in "Factory-Applied Jackets" Article.

2.2 INSULATING CEMENTS

A. Mineral-Fiber Insulating Cement: Comply with ASTM C 195.
1. Products:  

a. Insulco, Division of MFS, Inc.; Triple I.
b. P. K. Insulation Mfg. Co., Inc.; Super-Stik.

2.3 ADHESIVES

A. Materials shall be compatible with insulation materials, jackets, and substrates and for bonding 
insulation to itself and to surfaces to be insulated, unless otherwise indicated.

B. Flexible Elastomeric and Polyolefin Adhesive: Comply with MIL-A-24179A, Type II, Class I.
1. Products:  
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a. Foster Products Corporation, H. B. Fuller Company
b. Aeroflex
c. Armacell
d. K-Flex

2. For indoor applications, adhesive shall have a VOC content of 50 g/L or less when 
calculated according to 40 CFR 59, Subpart D (EPA Method 24).

3. Adhesive shall comply with the testing and product requirements of the California 
Department of Health Services' "Standard Practice for the Testing of Volatile Organic 
Emissions from Various Sources Using Small-Scale Environmental Chambers."

C. Mineral-Fiber Adhesive: Comply with MIL-A-3316C, Class 2, Grade A.
1. Products:  

a. Childers Products, Division of ITW; CP-82.
b. Foster Products Corporation, H. B. Fuller Company; 85-20.
c. ITW TACC, Division of Illinois Tool Works; S-90/80.
d. Marathon Industries, Inc.; 225.
e. Mon-Eco Industries, Inc.; 22-25.

2. For indoor applications, adhesive shall have a VOC content of 80 g/L or less when 
calculated according to 40 CFR 59, Subpart D (EPA Method 24).

3. Adhesive shall comply with the testing and product requirements of the California 
Department of Health Services' "Standard Practice for the Testing of Volatile Organic 
Emissions from Various Sources Using Small-Scale Environmental Chambers."

D. ASJ Adhesive, and FSK Jacket Adhesive: Comply with MIL-A-3316C, Class 2, Grade A for 
bonding insulation jacket lap seams and joints.
1. Products:  

a. Childers Products, Division of ITW; CP-82.
b. Foster Products Corporation, H. B. Fuller Company; 85-20.
c. ITW TACC, Division of Illinois Tool Works; S-90/80.
d. Marathon Industries, Inc.; 225.
e. Mon-Eco Industries, Inc.; 22-25.

2. For indoor applications, adhesive shall have a VOC content of 50 g/L or less when 
calculated according to 40 CFR 59, Subpart D (EPA Method 24).

3. Adhesive shall comply with the testing and product requirements of the California 
Department of Health Services' "Standard Practice for the Testing of Volatile Organic 
Emissions from Various Sources Using Small-Scale Environmental Chambers."

2.4 MASTICS

A. Materials shall be compatible with insulation materials, jackets, and substrates; comply with 
MIL-PRF-19565C, Type II.
1. For indoor applications, use mastics that have a VOC content of 50 g/L or less when 

calculated according to 40 CFR 59, Subpart D (EPA Method 24).

B. Vapor-Barrier Mastic: Water based; suitable for indoor use on below-ambient services.
1. Products:  

a. Childers Products, Division of ITW; CP-35.
b. Foster Products Corporation, H. B. Fuller Company; 30-90.
c. ITW TACC, Division of Illinois Tool Works; CB-50.
d. Marathon Industries, Inc.; 590.
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e. Mon-Eco Industries, Inc.; 55-40.
f. Vimasco Corporation; 749.

2. Water-Vapor Permeance: ASTM E 96/E 96M, Procedure B, 0.013 perm at 43-mil dry 
film thickness.

3. Service Temperature Range: Minus 20 to plus 180 deg F.
4. Solids Content: ASTM D 1644, 58 percent by volume and 70 percent by weight.
5. Color: White.

2.5 SEALANTS

A. Joint Sealants:
1. Materials shall be compatible with insulation materials, jackets, and substrates.
2. Permanently flexible, elastomeric sealant.
3. Service Temperature Range: Minus 100 to plus 300 deg F.
4. Color: White or gray.
5. For indoor applications, sealants shall have a VOC content of 420 g/L or less when 

calculated according to 40 CFR 59, Subpart D (EPA Method 24).
6. Sealants shall comply with the testing and product requirements of the California 

Department of Health Services' "Standard Practice for the Testing of Volatile Organic 
Emissions from Various Sources Using Small-Scale Environmental Chambers."

B. FSK and Metal Jacket Flashing Sealants:
1. Products:  

a. Childers Products, Division of ITW; CP-76-8.
b. Foster Products Corporation, H. B. Fuller Company; 95-44.
c. Marathon Industries, Inc.; 405.
d. Mon-Eco Industries, Inc.; 44-05.
e. Vimasco Corporation; 750.

2. Materials shall be compatible with insulation materials, jackets, and substrates.
3. Fire- and water-resistant, flexible, elastomeric sealant.
4. Service Temperature Range: Minus 40 to plus 250 deg F.
5. Color: Aluminum.
6. For indoor applications, sealants shall have a VOC content of 420 g/L or less when 

calculated according to 40 CFR 59, Subpart D (EPA Method 24).
7. Sealants shall comply with the testing and product requirements of the California 

Department of Health Services' "Standard Practice for the Testing of Volatile Organic 
Emissions from Various Sources Using Small-Scale Environmental Chambers."

C. ASJ Flashing Sealants, and Vinyl, PVDC, and PVC Jacket Flashing Sealants:
1. Products:  

a. Childers Products, Division of ITW; CP-76.
2. Materials shall be compatible with insulation materials, jackets, and substrates.
3. Fire- and water-resistant, flexible, elastomeric sealant.
4. Service Temperature Range: Minus 40 to plus 250 deg F.
5. Color: White.
6. For indoor applications, sealants shall have a VOC content of 420 g/L or less when 

calculated according to 40 CFR 59, Subpart D (EPA Method 24).
7. Sealants shall comply with the testing and product requirements of the California 

Department of Health Services' "Standard Practice for the Testing of Volatile Organic 
Emissions from Various Sources Using Small-Scale Environmental Chambers."
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2.6 FACTORY-APPLIED JACKETS

A. Insulation system schedules indicate factory-applied jackets on various applications. When 
factory-applied jackets are indicated, comply with the following:
1. ASJ: White, kraft-paper, fiberglass-reinforced scrim with aluminum-foil backing; 

complying with ASTM C 1136, Type I.

2.7 FIELD-APPLIED FABRIC-REINFORCING MESH

A. Woven Glass-Fiber Fabric: Approximately 2 oz./sq. yd. with a thread count of 10 strands by 10 
strands/sq. in. for covering pipe and pipe fittings.

2.8 FIELD-APPLIED CLOTHS

A. Woven Glass-Fiber Fabric: Comply with MIL-C-20079H, Type I, plain weave, and presized a 
minimum of 8 oz./sq. yd..

2.9 FIELD-APPLIED JACKETS

A. Field-applied jackets shall comply with ASTM C 921, Type I, unless otherwise indicated.

B. Metal Jacket:

1. Products:
a. Childers Products, Division of ITW; Metal Jacketing Systems.
b. PABCO Metals Corporation; Surefit.
c. RPR Products, Inc.; Insul-Mate.

2. Aluminum Jacket: Comply with ASTM B 209, Alloy 3003, 3005, 3105, or 5005, 
Temper H-14.
a. Sheet and roll stock ready for shop or field sizing.
b. Finish and thickness are indicated in field-applied jacket schedules.
c. Moisture Barrier for Indoor Applications: 3-mil-thick, heat-bonded polyethylene 

and kraft paper
d. Moisture Barrier for Outdoor Applications: 3-mil-thick, heat-bonded polyethylene 

and kraft paper.
e. Factory-Fabricated Fitting Covers:

1) Same material, finish, and thickness as jacket.
2) Preformed 2-piece or gore, 45- and 90-degree, short- and long-radius 

elbows.
3) Tee covers.
4) Flange and union covers.
5) End caps.
6) Beveled collars.
7) Valve covers.
8) Field fabricate fitting covers only if factory-fabricated fitting covers are not 

available.
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C. Underground Direct-Buried Jacket: 125-mil-thick vapor barrier and waterproofing membrane 
consisting of a rubberized bituminous resin reinforced with a woven-glass fiber or polyester 
scrim and laminated aluminum foil.

2.10 TAPES

A. ASJ Tape: White vapor-retarder tape matching factory-applied jacket with acrylic adhesive, 
complying with ASTM C 1136.
1. Products:  

a. Avery Dennison Corporation, Specialty Tapes Division; Fasson 0835.
b. Compac Corp.; 104 and 105.
c. Ideal Tape Co., Inc., an American Biltrite Company; 428 AWF ASJ.
d. Venture Tape; 1540 CW Plus, 1542 CW Plus, and 1542 CW Plus/SQ.

2. Width: 3 inches.
3. Thickness: 11.5 mils.
4. Adhesion: 90 ounces force/inch in width.
5. Elongation: 2 percent.
6. Tensile Strength: 40 lbf/inch in width.
7. ASJ Tape Disks and Squares: Precut disks or squares of ASJ tape.

B. FSK Tape: Foil-face, vapor-retarder tape matching factory-applied jacket with acrylic adhesive; 
complying with ASTM C 1136.
1. Products:  

a. Avery Dennison Corporation, Specialty Tapes Division; Fasson 0827.
b. Compac Corp.; 110 and 111.
c. Ideal Tape Co., Inc., an American Biltrite Company; 491 AWF FSK.
d. Venture Tape; 1525 CW, 1528 CW, and 1528 CW/SQ.

2. Width: 3 inches.
3. Thickness: 6.5 mils.
4. Adhesion: 90 ounces force/inch in width.
5. Elongation: 2 percent.
6. Tensile Strength: 40 lbf/inch in width.
7. FSK Tape Disks and Squares: Precut disks or squares of FSK tape.

2.11 SECUREMENTS

A. Bands:
1. Products:  

a. Childers Products; Bands.
b. PABCO Metals Corporation; Bands.
c. RPR Products, Inc.; Bands.

2. Stainless Steel: ASTM A 167 or ASTM A 240/A 240M, Type 316; 0.015 inch thick, 3/4 
inch wide.

B. Staples: Outward-clinching insulation staples, nominal 3/4-inch-wide, stainless steel or Monel.

C. Wire: 0.080-inch nickel-copper alloy.
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See Editing Instruction No. 1 in the Evaluations for cautions about naming manufacturers. Retain 
subparagraph and list of manufacturers below. See Section 016000 "Product Requirements."

1. Manufacturers:  
a. C & F Wire.
b. Childers Products.
c. PABCO Metals Corporation.
d. RPR Products, Inc.

2.12 PROTECTIVE SHIELDING GUARDS

A. Protective Shielding Pipe Covers:
1. Description: Manufactured plastic wraps for covering plumbing fixture hot- and cold-

water supplies and trap and drain piping. Comply with Americans with Disabilities Act 
(ADA) requirements.

B. Protective Shielding Piping Enclosures:
1. Description: Manufactured plastic enclosure for covering plumbing fixture hot- and cold-

water supplies and trap and drain piping. Comply with ADA requirements.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine substrates and conditions for compliance with requirements for installation tolerances 
and other conditions affecting performance of insulation application.
1. Verify that systems to be insulated have been tested and are free of defects.
2. Verify that surfaces to be insulated are clean and dry.

B. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 PREPARATION

A. Surface Preparation: Clean and prepare surfaces to be insulated. Before insulating, apply a 
corrosion coating to insulated surfaces as follows:
1. Carbon Steel: Coat carbon steel operating at a service temperature between 32 and 300 

deg F with an epoxy coating. Consult coating manufacturer for appropriate coating 
materials and application methods for operating temperature range.

B. Coordinate insulation installation with the trade installing heat tracing. Comply with 
requirements for heat tracing that apply to insulation.

C. Mix insulating cements with clean potable water; if insulating cements are to be in contact with 
stainless-steel surfaces, use demineralized water.
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3.3 GENERAL INSTALLATION REQUIREMENTS

A. Install insulation materials, accessories, and finishes with smooth, straight, and even surfaces; 
free of voids throughout the length of piping including fittings, valves, and specialties.

B. Install insulation materials, forms, vapor barriers or retarders, jackets, and thicknesses required 
for each item of pipe system as specified in insulation system schedules.

C. Install accessories compatible with insulation materials and suitable for the service. Install 
accessories that do not corrode, soften, or otherwise attack insulation or jacket in either wet or 
dry state.

D. Install insulation with longitudinal seams at top and bottom of horizontal runs.

E. Install multiple layers of insulation with longitudinal and end seams staggered.

F. Do not weld brackets, clips, or other attachment devices to piping, fittings, and specialties.

G. Keep insulation materials dry during application and finishing.

H. Install insulation with tight longitudinal seams and end joints. Bond seams and joints with 
adhesive recommended by insulation material manufacturer.

I. Install insulation with least number of joints practical.

J. Where vapor barrier is indicated, seal joints, seams, and penetrations in insulation at hangers, 
supports, anchors, and other projections with vapor-barrier mastic.
1. Install insulation continuously through hangers and around anchor attachments.
2. For insulation application where vapor barriers are indicated, extend insulation on anchor 

legs from point of attachment to supported item to point of attachment to structure. Taper 
and seal ends at attachment to structure with vapor-barrier mastic.

3. Install insert materials and install insulation to tightly join the insert. Seal insulation to 
insulation inserts with adhesive or sealing compound recommended by insulation 
material manufacturer.

4. Cover inserts with jacket material matching adjacent pipe insulation. Install shields over 
jacket, arranged to protect jacket from tear or puncture by hanger, support, and shield.

K. Apply adhesives, mastics, and sealants at manufacturer's recommended coverage rate and wet 
and dry film thicknesses.

L. Install insulation with factory-applied jackets as follows:
1. Draw jacket tight and smooth.
2. Cover circumferential joints with 3-inch-wide strips, of same material as insulation 

jacket. Secure strips with adhesive and outward clinching staples along both edges of 
strip, spaced 4 inches o.c.

3. Overlap jacket longitudinal seams at least 1-1/2 inches. Install insulation with 
longitudinal seams at bottom of pipe. Clean and dry surface to receive self-sealing lap.
Staple laps with outward clinching staples along edge at 4 inches o.c.
a. For below-ambient services, apply vapor-barrier mastic over staples.
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4. Cover joints and seams with tape, according to insulation material manufacturer's written 
instructions, to maintain vapor seal.

5. Where vapor barriers are indicated, apply vapor-barrier mastic on seams and joints and at 
ends adjacent to pipe flanges and fittings.

M. Cut insulation in a manner to avoid compressing insulation more than 75 percent of its nominal 
thickness.

N. Finish installation with systems at operating conditions. Repair joint separations and cracking 
due to thermal movement.

O. Repair damaged insulation facings by applying same facing material over damaged areas.
Extend patches at least 4 inches beyond damaged areas. Adhere, staple, and seal patches similar 
to butt joints.

P. For above-ambient services, do not install insulation to the following:
1. Vibration-control devices.
2. Testing agency labels and stamps.
3. Nameplates and data plates.
4. Cleanouts.

3.4 PENETRATIONS

A. Insulation Installation at Roof Penetrations: Install insulation continuously through roof 
penetrations.
1. Seal penetrations with flashing sealant.
2. For applications requiring only indoor insulation, terminate insulation above roof surface 

and seal with joint sealant. For applications requiring indoor and outdoor insulation, 
install insulation for outdoor applications tightly joined to indoor insulation ends. Seal 
joint with joint sealant.

3. Extend jacket of outdoor insulation outside roof flashing at least 2 inches below top of 
roof flashing.

4. Seal jacket to roof flashing with flashing sealant.

B. Insulation Installation at Underground Exterior Wall Penetrations: Terminate insulation flush 
with sleeve seal. Seal terminations with flashing sealant.

C. Insulation Installation at Aboveground Exterior Wall Penetrations: Install insulation 
continuously through wall penetrations.
1. Seal penetrations with flashing sealant.
2. For applications requiring only indoor insulation, terminate insulation inside wall surface 

and seal with joint sealant. For applications requiring indoor and outdoor insulation, 
install insulation for outdoor applications tightly joined to indoor insulation ends. Seal 
joint with joint sealant.

3. Extend jacket of outdoor insulation outside wall flashing and overlap wall flashing at 
least 2 inches.

4. Seal jacket to wall flashing with flashing sealant.

D. Insulation Installation at Interior Wall and Partition Penetrations (That Are Not Fire Rated):
Install insulation continuously through walls and partitions.
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E. Insulation Installation at Fire-Rated Wall and Partition Penetrations: Install insulation 
continuously through penetrations of fire-rated walls and partitions.
1. Comply with requirements in Section 078413 "Penetration Firestopping" for firestopping 

and fire-resistive joint sealers.

F. Insulation Installation at Floor Penetrations:
1. Pipe: Install insulation continuously through floor penetrations.
2. Seal penetrations through fire-rated assemblies. Comply with requirements in 

Section 078413 "Penetration Firestopping."

3.5 GENERAL PIPE INSULATION INSTALLATION

A. Requirements in this article generally apply to all insulation materials except where more 
specific requirements are specified in various pipe insulation material installation articles.

B. Insulation Installation on Fittings, Valves, Strainers, Flanges, and Unions:
1. Install insulation over fittings, valves, strainers, flanges, unions, and other specialties with 

continuous thermal and vapor-retarder integrity unless otherwise indicated.
2. Insulate pipe elbows using preformed fitting insulation or mitered fittings made from 

same material and density as adjacent pipe insulation. Each piece shall be butted tightly 
against adjoining piece and bonded with adhesive. Fill joints, seams, voids, and irregular 
surfaces with insulating cement finished to a smooth, hard, and uniform contour that is 
uniform with adjoining pipe insulation.

3. Insulate tee fittings with preformed fitting insulation or sectional pipe insulation of same 
material and thickness as used for adjacent pipe. Cut sectional pipe insulation to fit. Butt 
each section closely to the next and hold in place with tie wire. Bond pieces with 
adhesive.

4. Insulate valves using preformed fitting insulation or sectional pipe insulation of same 
material, density, and thickness as used for adjacent pipe. Overlap adjoining pipe 
insulation by not less than two times the thickness of pipe insulation, or one pipe 
diameter, whichever is thicker. For valves, insulate up to and including the bonnets, valve 
stuffing-box studs, bolts, and nuts. Fill joints, seams, and irregular surfaces with 
insulating cement.

5. Insulate strainers using preformed fitting insulation or sectional pipe insulation of same 
material, density, and thickness as used for adjacent pipe. Overlap adjoining pipe 
insulation by not less than two times the thickness of pipe insulation, or one pipe 
diameter, whichever is thicker. Fill joints, seams, and irregular surfaces with insulating 
cement. Insulate strainers so strainer basket flange or plug can be easily removed and 
replaced without damaging the insulation and jacket. Provide a removable reusable 
insulation cover. For below-ambient services, provide a design that maintains vapor 
barrier.

6. Insulate flanges and unions using a section of oversized preformed pipe insulation.
Overlap adjoining pipe insulation by not less than two times the thickness of pipe 
insulation, or one pipe diameter, whichever is thicker.

7. Cover segmented insulated surfaces with a layer of finishing cement and coat with a 
mastic. Install vapor-barrier mastic for below-ambient services and a breather mastic for 
above-ambient services. Reinforce the mastic with fabric-reinforcing mesh. Trowel the 
mastic to a smooth and well-shaped contour.

8. For services not specified to receive a field-applied jacket except for flexible elastomeric 
and polyolefin, install fitted PVC cover over elbows, tees, strainers, valves, flanges, and 
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unions. Terminate ends with PVC end caps. Tape PVC covers to adjoining insulation 
facing using PVC tape.

9. Stencil or label the outside insulation jacket of each union with the word "union." Match 
size and color of pipe labels.

C. Insulate instrument connections for thermometers, pressure gages, pressure temperature taps, 
test connections, flow meters, sensors, switches, and transmitters on insulated pipes. Shape 
insulation at these connections by tapering it to and around the connection with insulating 
cement and finish with finishing cement, mastic, and flashing sealant.

D. Install removable insulation covers at locations indicated. Installation shall conform to the 
following:
1. Make removable flange and union insulation from sectional pipe insulation of same 

thickness as that on adjoining pipe. Install same insulation jacket as adjoining pipe 
insulation.

2. When flange and union covers are made from sectional pipe insulation, extend insulation 
from flanges or union long at least two times the insulation thickness over adjacent pipe 
insulation on each side of flange or union. Secure flange cover in place with stainless-
steel or aluminum bands. Select band material compatible with insulation and jacket.

3. Construct removable valve insulation covers in same manner as for flanges, except divide 
the two-part section on the vertical center line of valve body.

4. When covers are made from block insulation, make two halves, each consisting of 
mitered blocks wired to stainless-steel fabric. Secure this wire frame, with its attached 
insulation, to flanges with tie wire. Extend insulation at least 2 inches over adjacent pipe 
insulation on each side of valve. Fill space between flange or union cover and pipe
insulation with insulating cement. Finish cover assembly with insulating cement applied 
in two coats. After first coat is dry, apply and trowel second coat to a smooth finish.

5. Unless a PVC jacket is indicated in field-applied jacket schedules, finish exposed 
surfaces with a metal jacket.

3.6 INSTALLATION OF FLEXIBLE ELASTOMERIC INSULATION

A. Seal longitudinal seams and end joints with manufacturer's recommended adhesive to eliminate 
openings in insulation that allow passage of air to surface being insulated.

B. Insulation Installation on Pipe Flanges:
1. Install pipe insulation to outer diameter of pipe flange.
2. Make width of insulation section same as overall width of flange and bolts, plus twice the 

thickness of pipe insulation.
3. Fill voids between inner circumference of flange insulation and outer circumference of 

adjacent straight pipe segments with cut sections of sheet insulation of same thickness as 
pipe insulation.

4. Secure insulation to flanges and seal seams with manufacturer's recommended adhesive 
to eliminate openings in insulation that allow passage of air to surface being insulated.

C. Insulation Installation on Pipe Fittings and Elbows:
1. Install mitered sections of pipe insulation.
2. Secure insulation materials and seal seams with manufacturer's recommended adhesive to 

eliminate openings in insulation that allow passage of air to surface being insulated.
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D. Insulation Installation on Valves and Pipe Specialties:
1. Install preformed valve covers manufactured of same material as pipe insulation when 

available.
2. When preformed valve covers are not available, install cut sections of pipe and sheet 

insulation to valve body. Arrange insulation to permit access to packing and to allow 
valve operation without disturbing insulation.

3. Install insulation to flanges as specified for flange insulation application.
4. Secure insulation to valves and specialties and seal seams with manufacturer's 

recommended adhesive to eliminate openings in insulation that allow passage of air to 
surface being insulated.

3.7 INSTALLATION OF MINERAL-FIBER INSULATION

A. Insulation Installation on Straight Pipes and Tubes:
1. Secure each layer of preformed pipe insulation to pipe with wire or bands and tighten 

bands without deforming insulation materials.
2. Where vapor barriers are indicated, seal longitudinal seams, end joints, and protrusions 

with vapor-barrier mastic and joint sealant.
3. For insulation with factory-applied jackets on above-ambient surfaces, secure laps with 

outward clinched staples at 6 inches o.c.
4. For insulation with factory-applied jackets on below-ambient surfaces, do not staple 

longitudinal tabs. Instead, secure tabs with additional adhesive as recommended by 
insulation material manufacturer and seal with vapor-barrier mastic and flashing sealant.

B. Insulation Installation on Pipe Flanges:
1. Install preformed pipe insulation to outer diameter of pipe flange.
2. Make width of insulation section same as overall width of flange and bolts, plus twice the 

thickness of pipe insulation.
3. Fill voids between inner circumference of flange insulation and outer circumference of 

adjacent straight pipe segments with mineral-fiber blanket insulation.
4. Install jacket material with manufacturer's recommended adhesive, overlap seams at least 

1 inch, and seal joints with flashing sealant.

C. Insulation Installation on Pipe Fittings and Elbows:
1. Install preformed sections of same material as straight segments of pipe insulation when 

available.
2. When preformed insulation elbows and fittings are not available, install mitered sections 

of pipe insulation, to a thickness equal to adjoining pipe insulation. Secure insulation 
materials with wire or bands.

D. Insulation Installation on Valves and Pipe Specialties:
1. Install preformed sections of same material as straight segments of pipe insulation when 

available.
2. When preformed sections are not available, install mitered sections of pipe insulation to 

valve body.
3. Arrange insulation to permit access to packing and to allow valve operation without 

disturbing insulation.
4. Install insulation to flanges as specified for flange insulation application.
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3.8 FIELD-APPLIED JACKET INSTALLATION

A. Where glass-cloth jackets are indicated, install directly over bare insulation or insulation with 
factory-applied jackets.
1. Draw jacket smooth and tight to surface with 2-inch overlap at seams and joints.
2. Embed glass cloth between two 0.062-inch-thick coats of lagging adhesive.
3. Completely encapsulate insulation with coating, leaving no exposed insulation.

B. Where FSK jackets are indicated, install as follows:
1. Draw jacket material smooth and tight.
2. Install lap or joint strips with same material as jacket.
3. Secure jacket to insulation with manufacturer's recommended adhesive.
4. Install jacket with 1-1/2-inch laps at longitudinal seams and 3-inch-wide joint strips at 

end joints.
5. Seal openings, punctures, and breaks in vapor-retarder jackets and exposed insulation 

with vapor-barrier mastic.

C. Where metal jackets are indicated, install with 2-inch overlap at longitudinal seams and end 
joints. Overlap longitudinal seams arranged to shed water. Seal end joints with weatherproof 
sealant recommended by insulation manufacturer. Secure jacket with stainless-steel bands 12 
inches o.c. and at end joints.

3.9 FINISHES

A. Insulation with ASJ, Glass-Cloth, or Other Paintable Jacket Material: Paint jacket with paint 
system identified below and as specified in Section 099113 "Exterior Painting" and 
Section 099123 "Interior Painting."
1. Flat Acrylic Finish: Two finish coats over a primer that is compatible with jacket 

material and finish coat paint. Add fungicidal agent to render fabric mildew proof.
a. Finish Coat Material: Interior, flat, latex-emulsion size.

B. Flexible Elastomeric Thermal Insulation: After adhesive has fully cured, apply two coats of 
insulation manufacturer's recommended protective coating.

C. Color: Final color as selected by Architect. Vary first and second coats to allow visual 
inspection of the completed Work.

D. Do not field paint aluminum or stainless-steel jackets.

3.10 FIELD QUALITY CONTROL

A. Perform tests and inspections.

B. Tests and Inspections:
1. Inspect pipe, fittings, strainers, and valves, randomly selected by Architect, by removing 

field-applied jacket and insulation in layers in reverse order of their installation. Extent of 
inspection shall be limited to three locations of straight pipe, three locations of threaded 
fittings, three locations of welded fittings, two locations of threaded strainers, two
locations of welded strainers, three locations of threaded valves, and three locations of 
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flanged valves for each pipe service defined in the "Piping Insulation Schedule, General" 
Article.

C. All insulation applications will be considered defective Work if sample inspection reveals 
noncompliance with requirements.

3.11 EQUIPMENT INSULATION SCHEDULE

A. Insulation materials and thicknesses are identified below.  If more than one material is listed for 
a type of equipment, selection from materials listed is Contractor's option.

B. Insulate indoor and outdoor equipment in paragraphs below that is not factory insulated.

C. Domestic hot-water storage tank insulation shall be the following, of thickness to provide an R-
value of 13: Mineral-fiber pipe and tank.

3.12 PIPING INSULATION SCHEDULE, GENERAL

A. Acceptable preformed pipe and tubular insulation materials and thicknesses are identified for 
each piping system and pipe size range. If more than one material is listed for a piping system, 
selection from materials listed is Contractor's option.

B. Items Not Insulated: Unless otherwise indicated, do not install insulation on the following:
1. Drainage piping located in crawl spaces.
2. Underground piping.
3. Chrome-plated pipes and fittings unless there is a potential for personnel injury.

3.13 INDOOR PIPING INSULATION SCHEDULE

A. Domestic Cold Water Piping embedded in walls:
1. All Pipe Sizes:  Insulation shall be the following:

a. Flexible Elastomeric: 1 inch thick, with two coats of protective coating 
recommended by the insulation manufacturer.

B. Domestic Hot Water Piping:
1. Insulation shall be the following:

a. Mineral-Fiber, Preformed Pipe Insulation, Type I:  1 inch thick, with two coats of 
protective coating recommended by the insulation manufacturer.

C. Condensate and Equipment Drain Water below 60 Deg F:
1. All Pipe Sizes:  Insulation shall be the following:

a. Flexible Elastomeric:  3/4 inch thick, with two coats of protective coating
recommended by the insulation manufacturer.

D. Exposed Sanitary Drains, Domestic Water, Domestic Hot Water, and Stops for Plumbing 
Fixtures for People with Disabilities:
1. All Pipe Sizes: Insulation shall be the following:

a. Flexible Elastomeric: 1 inch thick.
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E. Floor Drains, Traps, and Sanitary Drain Piping within 10 Feet of Drain Receiving Condensate 
and Equipment Drain Water below 60 Deg F:
1. All Pipe Sizes: Insulation shall be the following:

a. Flexible Elastomeric: 1 inch thick.

F. Hot Service Drains:
1. All Pipe Sizes: Insulation shall be the following:

a. Mineral-Fiber, Preformed Pipe, Type I or II: 1 inch thick.

G. Hot Service Vents:
1. All Pipe Sizes: Insulation shall be the following:

a. Mineral-Fiber, Preformed Pipe, Type I or II: 1 inch thick.

H. Vapor barrier on all piping, except on hot water piping.

I. Insulation shall be painted where exposed to view. Coordinate with Architect.

3.14 OUTDOOR, ABOVEGROUND PIPING INSULATION SCHEDULE

A. Domestic Water Piping:
1. All Pipe Sizes: Insulation shall be the following:

a. Flexible Elastomeric: 1 inch thick.
b. Vapor barrier.

3.15 OUTDOOR, FIELD-APPLIED JACKET SCHEDULE

A. Install jacket over insulation material. For insulation with factory-applied jacket, install the 
field-applied jacket over the factory-applied jacket.

B. Piping, Exposed:
1. Aluminum, Smooth:  0.020 inch thick.

3.16 UNDERGROUND, FIELD-INSTALLED INSULATION JACKET

A. For underground direct-buried piping applications, install underground direct-buried jacket over 
insulation material.

END OF SECTION 220719
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PART 1 - GENERAL

1.1 RELATED DOCUMENTS

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

1.2 SUMMARY

A. Section Includes:

1. Under-building-slab and aboveground domestic water pipes, tubes, and fittings inside 
buildings.

2. Encasement for piping.

B. Related Requirements:

1. Section 221113 "Facility Water Distribution Piping" for water-service piping and water 
meters outside the building from source to the point where water-service piping enters the 
building.

1.3 ACTION SUBMITTALS

A. Product Data: For transition fittings and dielectric fittings.

1.4 INFORMATIONAL SUBMITTALS

A. System purging and disinfecting activities report.

B. Field quality-control reports.

1.5 FIELD CONDITIONS

A. Interruption of Existing Water Service: Do not interrupt water service to facilities occupied by 
Owner or others unless permitted under the following conditions and then only after arranging 
to provide temporary water service according to requirements indicated:

1. Notify Architect no fewer than two days in advance of proposed interruption of water 
service.

2. Do not interrupt water service without Architect's written permission.
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PART 2 - PRODUCTS

2.1 PIPING MATERIALS

A. Comply with requirements in "Piping Schedule" Article for applications of pipe, tube, fitting 
materials, and joining methods for specific services, service locations, and pipe sizes.

B. Potable-water piping and components shall comply with NSF 14 and NSF 61 Annex G. Plastic 
piping components shall be marked with "NSF-pw."

2.2 COPPER TUBE AND FITTINGS

A. Hard Copper Tube: ASTM B 88, Type L water tube, drawn temper.

B. Cast-Copper, Solder-Joint Fittings: ASME B16.18, pressure fittings.

C. Wrought-Copper, Solder-Joint Fittings: ASME B16.22, wrought-copper pressure fittings.

D. Bronze Flanges: ASME B16.24, Class 150, with solder-joint ends.

E. Copper Unions:

1. MSS SP-123.
2. Cast-copper-alloy, hexagonal-stock body.
3. Ball-and-socket, metal-to-metal seating surfaces.
4. Solder-joint or threaded ends.

F. Copper Pressure-Seal-Joint Fittings:
1. Fittings for NPS 2 and Smaller: Wrought-copper fitting with EPDM-rubber, O-ring seal 

in each end.
2. Fittings for NPS 2-1/2 to NPS 4: Cast-bronze or wrought-copper fitting with EPDM-

rubber, O-ring seal in each end.

G. Copper Push-on-Joint Fittings:
1. Description:

a. Cast-copper fitting complying with ASME B16.18 or wrought-copper fitting 
complying with ASME B 16.22.

b. Stainless-steel teeth and EPDM-rubber, O-ring seal in each end instead of solder-
joint ends.

H. Copper-Tube, Extruded-Tee Connections:
1. Description: Tee formed in copper tube according to ASTM F 2014.

2.3 PIPING JOINING MATERIALS

A. Pipe-Flange Gasket Materials:
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1. AWWA C110/A21.10, rubber, flat face, 1/8 inch thick or ASME B16.21, nonmetallic 
and asbestos free unless otherwise indicated.

2. Full-face or ring type unless otherwise indicated.

B. Metal, Pipe-Flange Bolts and Nuts: ASME B18.2.1, carbon steel unless otherwise indicated.

C. Solder Filler Metals: ASTM B 32, lead-free alloys.

D. Flux: ASTM B 813, water flushable.

E. Brazing Filler Metals: AWS A5.8/A5.8M, BCuP Series, copper-phosphorus alloys for general-
duty brazing unless otherwise indicated.

2.4 ENCASEMENT FOR PIPING

A. Standard: ASTM A 674 or AWWA C105/A21.5.

B. Form: tube.

2.5 TRANSITION FITTINGS

A. General Requirements:

1. Same size as pipes to be joined.
2. Pressure rating at least equal to pipes to be joined.
3. End connections compatible with pipes to be joined.

B. Fitting-Type Transition Couplings: Manufactured piping coupling or specified piping system 
fitting.

C. Sleeve-Type Transition Coupling: AWWA C219.

1. Manufacturers:  

a. Cascade Waterworks Manufacturing.
b. Dresser, Inc.; Dresser Piping Specialties.
c. Ford Meter Box Company, Inc. (The).
d. JCM Industries.
e. Romac Industries, Inc.
f. Smith-Blair, Inc; a Sensus company.
g. Viking Johnson; c/o Mueller Co.

D. Plastic-to-Metal Transition Unions:

1. Manufacturers:

a. Charlotte Pipe and Foundry Company.
b. Harvel Plastics, Inc.
c. Spears Manufacturing Company.

2. Description:
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a. PVC four-part union.
b. Brass threaded end.
c. Solvent-cement-joint plastic end.
d. Rubber O-ring.
e. Union nut.

2.6 DIELECTRIC FITTINGS

A. General Requirements: Assembly of copper alloy and ferrous materials with separating 
nonconductive insulating material. Include end connections compatible with pipes to be joined.

B. Dielectric Unions:

1. Manufacturers:  

a. Capitol Manufacturing Company.
b. Central Plastics Company.
c. EPCO Sales, Inc.
d. Hart Industries International, Inc.
e. Watts Regulator Co.; a division of Watts Water Technologies, Inc.
f. Zurn Plumbing Products Group; Wilkins Water Control Products.

2. Standard: ASSE 1079.
3. Pressure Rating: 150 psig.
4. End Connections: Solder-joint copper alloy and threaded ferrous.

C. Dielectric Flanges:

1. Manufacturers:  

a. Capitol Manufacturing Company.
b. Central Plastics Company.
c. EPCO Sales, Inc.
d. Watts Regulator Co.; a division of Watts Water Technologies, Inc.

2. Standard: ASSE 1079.
3. Factory-fabricated, bolted, companion-flange assembly.
4. Pressure Rating: 150 psig.
5. End Connections: Solder-joint copper alloy and threaded ferrous; threaded solder-joint 

copper alloy and threaded ferrous.

D. Dielectric-Flange Insulating Kits:

1. Manufacturers:  

a. Advance Products & Systems, Inc.
b. Calpico, Inc.
c. Central Plastics Company.
d. Pipeline Seal and Insulator, Inc.

2. Nonconducting materials for field assembly of companion flanges.
3. Pressure Rating: 150 psig.
4. Gasket: Neoprene or phenolic.
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5. Bolt Sleeves: Phenolic or polyethylene.
6. Washers: Phenolic with steel backing washers.

E. Dielectric Nipples:

1. Manufacturers:  

a. Perfection Corporation; a subsidiary of American Meter Company.
b. Precision Plumbing Products, Inc.
c. Victaulic Company.

2. Standard: IAPMO PS 66.
3. Electroplated steel nipple complying with ASTM F 1545.
4. Pressure Rating and Temperature: 300 psig at 225 deg F.
5. End Connections: Male threaded or grooved.
6. Lining: Inert and noncorrosive, propylene.

2.7 FLEXIBLE CONNECTORS

A. Manufacturers:  

1. Flex-Hose Co., Inc.
2. Flex Pression, Ltd.
3. Flex-Weld, Inc.
4. Hyspan Precision Products, Inc.
5. Metraflex, Inc.
6. Universal Metal Hose; a Hyspan company

B. Stainless-Steel-Hose Flexible Connectors:  Corrugated-stainless-steel tubing with stainless-steel 
wire-braid covering and ends welded to inner tubing.

1. Working-Pressure Rating:  Minimum 200 psig
2. End Connections NPS 2 and Smaller:  Threaded steel-pipe nipple.
3. End Connections NPS 2-1/2 and Larger:  Flanged steel nipple.

PART 3 - EXECUTION

3.1 EARTHWORK

A. Comply with requirements in Section 312000 "Earth Moving" for excavating, trenching, and 
backfilling.

3.2 PIPING INSTALLATION

A. Drawing plans, schematics, and diagrams indicate general location and arrangement of domestic 
water piping. Indicated locations and arrangements are used to size pipe and calculate friction 
loss, expansion, and other design considerations. Install piping as indicated unless deviations to 
layout are approved on coordination drawings.
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B. Install copper tubing under building slab according to CDA's "Copper Tube Handbook."

C. Install ductile-iron piping under building slab with restrained joints according to AWWA C600 
and AWWA M41.

D. Install underground copper tube in PE encasement according to ASTM A 674 or 
AWWA C105/A21.5.

E. Install shutoff valve, hose-end drain valve, strainer, pressure gage, and test tee with valve inside 
the building at each domestic water-service entrance. Comply with requirements for pressure 
gages in Section 220519 "Meters and Gages for Plumbing Piping" and with requirements for 
drain valves and strainers in Section 221119 "Domestic Water Piping Specialties."

F. Install shutoff valve immediately upstream of each dielectric fitting.

G. Install water-pressure-reducing valves downstream from shutoff valves. Comply with 
requirements for pressure-reducing valves in Section 221119 "Domestic Water Piping 
Specialties."

H. Install domestic water piping level with 0.25 percent slope downward toward drain and plumb.

I. Rough-in domestic water piping for water-meter installation according to utility company's 
requirements.

J. Install piping concealed from view and protected from physical contact by building occupants 
unless otherwise indicated and except in equipment rooms and service areas.

K. Install piping indicated to be exposed and piping in equipment rooms and service areas at right 
angles or parallel to building walls. Diagonal runs are prohibited unless specifically indicated 
otherwise.

L. Install piping above accessible ceilings to allow sufficient space for ceiling panel removal, and 
coordinate with other services occupying that space.

M. Install piping to permit valve servicing.

N. Install nipples, unions, special fittings, and valves with pressure ratings the same as or higher 
than the system pressure rating used in applications below unless otherwise indicated.

O. Install piping free of sags and bends.

P. Install fittings for changes in direction and branch connections.

Q. Install PEX piping with loop at each change of direction of more than 90 degrees.

R. Install unions in copper tubing at final connection to each piece of equipment, machine, and 
specialty.

S. Install pressure gages on suction and discharge piping for each plumbing pump and packaged 
booster pump.

T. Install thermostats in hot-water circulation piping.
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U. Install thermometers on outlet piping from each water heater. Comply with requirements for 
thermometers in Section 220519 "Meters and Gages for Plumbing Piping."

V. Install sleeves for piping penetrations of walls, ceilings, and floors. Comply with requirements 
for sleeves specified in Section 220517 "Sleeves and Sleeve Seals for Plumbing Piping."

W. Install sleeve seals for piping penetrations of concrete walls and slabs. Comply with 
requirements for sleeve seals specified in Section 220517 "Sleeves and Sleeve Seals for 
Plumbing Piping."

X. Install escutcheons for piping penetrations of walls, ceilings, and floors. Comply with 
requirements for escutcheons specified in Section 220518 "Escutcheons for Plumbing Piping."

3.3 JOINT CONSTRUCTION

A. Ream ends of pipes and tubes and remove burrs. Bevel plain ends of steel pipe.

B. Remove scale, slag, dirt, and debris from inside and outside of pipes, tubes, and fittings before 
assembly.

C. Threaded Joints: Thread pipe with tapered pipe threads according to ASME B1.20.1. Cut 
threads full and clean using sharp dies. Ream threaded pipe ends to remove burrs and restore 
full ID. Join pipe fittings and valves as follows:

1. Apply appropriate tape or thread compound to external pipe threads.
2. Damaged Threads: Do not use pipe or pipe fittings with threads that are corroded or 

damaged.

D. Brazed Joints for Copper Tubing: Comply with CDA's "Copper Tube Handbook," "Brazed 
Joints" chapter.

E. Pressure-Sealed Joints for Copper Tubing: Join copper tube and pressure-seal fittings with tools 
recommended by fitting manufacturer.

F. Extruded-Tee Connections: Form tee in copper tube according to ASTM F 2014. Use tool 
designed for copper tube; drill pilot hole, form collar for outlet, dimple tube to form seating 
stop, and braze branch tube into collar.

G. Joints for Dissimilar-Material Piping: Make joints using adapters compatible with materials of 
both piping systems.

3.4 VALVE INSTALLATION

A. General-Duty Valves:  Comply with requirements in Division 22 Section "General-Duty Valves 
for Plumbing Piping" for valve installations.

B. Install shutoff valve close to water main on each branch and riser serving plumbing fixtures or 
equipment, on each water supply to equipment, and on each water supply to plumbing fixtures 
that do not have supply stops.  Use ball or gate valves for piping NPS 2 and smaller.  Use 
butterfly or gate valves for piping NPS 2-1/2 and larger.
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C. Install drain valves for equipment at base of each water riser, at low points in horizontal piping, 
and where required to drain water piping.  Drain valves are specified in Division 22 Section 
"Domestic Water Piping Specialties."

1. Hose-End Drain Valves:  At low points in water mains, risers, and branches.
2. Stop-and-Waste Drain Valves:  Instead of hose-end drain valves where indicated.

D. Install balancing valve in each hot-water circulation return branch and discharge side of each 
pump and circulator.  Set balancing valves partly open to restrict but not stop flow.  Use ball 
valves for piping NPS 2 and smaller and butterfly valves for piping NPS 2-1/2 and larger.  
Comply with requirements in Division 22 Section "Domestic Water Piping Specialties" for 
balancing valves.

E. Install calibrated balancing valves in each hot-water circulation return branch and discharge side 
of each pump and circulator.  Set calibrated balancing valves partly open to restrict but not stop 
flow.  Comply with requirements in Division 22 Section "Domestic Water Piping Specialties" 
for calibrated balancing valves.

3.5 TRANSITION FITTING INSTALLATION

A. Install transition couplings at joints of dissimilar piping.

B. Transition Fittings in Underground Domestic Water Piping:

1. Fittings for NPS 1-1/2 and Smaller: Fitting-type coupling.
2. Fittings for NPS 2 and Larger: Sleeve-type coupling.

C. Transition Fittings in Aboveground Domestic Water Piping NPS 2 and Smaller: Plastic-to-metal 
transition fittings or unions.

3.6 DIELECTRIC FITTING INSTALLATION

A. Install dielectric fittings in piping at connections of dissimilar metal piping and tubing.

3.7 FLEXIBLE CONNECTOR INSTALLATION

A. Install flexible connectors in suction and discharge piping connections to each domestic water 
pump and in suction and discharge manifold connections to each domestic water booster pump.

B. Install bronze-hose flexible connectors in copper domestic water tubing.

C. Install stainless-steel-hose flexible connectors in steel domestic water piping.

3.8 HANGER AND SUPPORT INSTALLATION

A. Comply with requirements for seismic-restraint devices in Section 220548 "Vibration and 
Seismic Controls for Plumbing Piping and Equipment."
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B. Comply with requirements for pipe hanger, support products, and installation in Section 220529 
"Hangers and Supports for Plumbing Piping and Equipment."

1. Vertical Piping: MSS Type 8 or 42, clamps.
2. Individual, Straight, Horizontal Piping Runs:

a. 100 Feet and Less: MSS Type 1, adjustable, steel clevis hangers.
b. Longer Than 100 Feet: MSS Type 43, adjustable roller hangers.
c. Longer Than 100 Feet if Indicated: MSS Type 49, spring cushion rolls.

3. Multiple, Straight, Horizontal Piping Runs 100 Feet or Longer: MSS Type 44, pipe rolls.
Support pipe rolls on trapeze.

4. Base of Vertical Piping: MSS Type 52, spring hangers.

C. Support vertical piping and tubing at base and at each floor.

D. Rod diameter may be reduced one size for double-rod hangers, to a minimum of 3/8 inch.

E. Install hangers for copper tubing with the following maximum horizontal spacing and minimum 
rod diameters:

1. NPS 3/4 and Smaller: 60 inches with 3/8-inch rod.
2. NPS 1 and NPS 1-1/4: 72 inches with 3/8-inch rod.
3. NPS 1-1/2 and NPS 2: 96 inches with 3/8-inch rod.
4. NPS 2-1/2: 108 inches with 1/2-inch rod.
5. NPS 3 to NPS 5: 10 feet with 1/2-inch rod.
6. NPS 6: 10 feet with 5/8-inch rod.
7. NPS 8: 10 feet with 3/4-inch rod.

F. Install supports for vertical copper tubing every 10 feet.

G. Support piping and tubing not listed in this article according to MSS SP-69 and manufacturer's 
written instructions.

3.9 CONNECTIONS

A. Drawings indicate general arrangement of piping, fittings, and specialties.

B. When installing piping adjacent to equipment and machines, allow space for service and 
maintenance.

C. Connect domestic water piping to exterior water-service piping. Use transition fitting to join 
dissimilar piping materials.

D. Connect domestic water piping to water-service piping with shutoff valve; extend and connect 
to the following:

1. Domestic Water Booster Pumps: Cold-water suction and discharge piping.
2. Water Heaters: Cold-water inlet and hot-water outlet piping in sizes indicated, but not 

smaller than sizes of water heater connections.
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3. Plumbing Fixtures: Cold- and hot-water-supply piping in sizes indicated, but not smaller 
than that required by plumbing code.

4. Equipment: Cold- and hot-water-supply piping as indicated, but not smaller than 
equipment connections. Provide shutoff valve and union for each connection. Use flanges 
instead of unions for NPS 2-1/2 and larger.

3.10 IDENTIFICATION

A. Identify system components. Comply with requirements for identification materials and 
installation in Section 220553 "Identification for Plumbing Piping and Equipment."

B. Label pressure piping with system operating pressure.

3.11 FIELD QUALITY CONTROL

A. Perform the following tests and inspections:

1. Piping Inspections:

a. Do not enclose, cover, or put piping into operation until it has been inspected and 
approved by authorities having jurisdiction.

b. During installation, notify authorities having jurisdiction at least one day before 
inspection must be made. Perform tests specified below in presence of authorities 
having jurisdiction:

1) Roughing-in Inspection: Arrange for inspection of piping before concealing 
or closing in after roughing in and before setting fixtures.

2) Final Inspection: Arrange for authorities having jurisdiction to observe tests 
specified in "Piping Tests" Subparagraph below and to ensure compliance 
with requirements.

c. Reinspection: If authorities having jurisdiction find that piping will not pass tests 
or inspections, make required corrections and arrange for reinspection.

d. Reports: Prepare inspection reports and have them signed by authorities having 
jurisdiction.

2. Piping Tests:

a. Fill domestic water piping. Check components to determine that they are not air 
bound and that piping is full of water.

b. Test for leaks and defects in new piping and parts of existing piping that have been 
altered, extended, or repaired. If testing is performed in segments, submit a 
separate report for each test, complete with diagram of portion of piping tested.

c. Leave new, altered, extended, or replaced domestic water piping uncovered and 
unconcealed until it has been tested and approved. Expose work that was covered 
or concealed before it was tested.

d. Cap and subject piping to static water pressure of 50 psig above operating pressure, 
without exceeding pressure rating of piping system materials. Isolate test source 
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and allow it to stand for four hours. Leaks and loss in test pressure constitute 
defects that must be repaired.

e. Repair leaks and defects with new materials, and retest piping or portion thereof 
until satisfactory results are obtained.

f. Prepare reports for tests and for corrective action required.

B. Domestic water piping will be considered defective if it does not pass tests and inspections.

C. Prepare test and inspection reports.

3.12 ADJUSTING

A. Perform the following adjustments before operation:

1. Close drain valves, hydrants, and hose bibbs.
2. Open shutoff valves to fully open position.
3. Open throttling valves to proper setting.
4. Adjust balancing valves in hot-water-circulation return piping to provide adequate flow.

a. Manually adjust ball-type balancing valves in hot-water-circulation return piping 
to provide hot-water flow in each branch.

b. Adjust calibrated balancing valves to flows indicated.

5. Remove plugs used during testing of piping and for temporary sealing of piping during 
installation.

6. Remove and clean strainer screens. Close drain valves and replace drain plugs.
7. Remove filter cartridges from housings and verify that cartridges are as specified for 

application where used and are clean and ready for use.
8. Check plumbing specialties and verify proper settings, adjustments, and operation.

3.13 CLEANING

A. Clean and disinfect domestic water piping as follows:

1. Purge new piping and parts of existing piping that have been altered, extended, or 
repaired before using.

2. Use purging and disinfecting procedures prescribed by authorities having jurisdiction; if 
methods are not prescribed, use procedures described in either AWWA C651 or 
AWWA C652 or follow procedures described below:

a. Flush piping system with clean, potable water until dirty water does not appear at 
outlets.

b. Fill and isolate system according to either of the following:

1) Fill system or part thereof with water/chlorine solution with at least 50 ppm
of chlorine. Isolate with valves and allow to stand for 24 hours.

2) Fill system or part thereof with water/chlorine solution with at least 
200 ppm of chlorine. Isolate and allow to stand for three hours.
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c. Flush system with clean, potable water until no chlorine is in water coming from 
system after the standing time.

d. Repeat procedures if biological examination shows contamination.
e. Submit water samples in sterile bottles to authorities having jurisdiction.

B. Clean non-potable domestic water piping as follows:

1. Purge new piping and parts of existing piping that have been altered, extended, or 
repaired before using.

2. Use purging procedures prescribed by authorities having jurisdiction or; if methods are 
not prescribed, follow procedures described below:

a. Flush piping system with clean, potable water until dirty water does not appear at 
outlets.

b. Submit water samples in sterile bottles to authorities having jurisdiction. Repeat 
procedures if biological examination shows contamination.

C. Prepare and submit reports of purging and disinfecting activities. Include copies of water-
sample approvals from authorities having jurisdiction.

D. Clean interior of domestic water piping system. Remove dirt and debris as work progresses.

3.14 PIPING SCHEDULE

A. Transition and special fittings with pressure ratings at least equal to piping rating may be used 
in applications below unless otherwise indicated.

B. Flanges and unions may be used for aboveground piping joints unless otherwise indicated.

C. Fitting Option: Extruded-tee connections and brazed joints may be used on aboveground copper 
tubing.

D. Under-building-slab, domestic water, building-service piping, up to NPS 8 and larger, shall be
the following:

1. Soft copper tube, ASTM B 88, Type L; wrought-copper, solder-joint fittings; and brazed 
joints.

E. Aboveground domestic water piping, NPS 2 and smaller, shall be the following:
1. Hard copper tube, ASTM B 88, Type L; copper, solder-joint fittings; and brazed joints.
2. Hard copper tube, ASTM B 88, Type L; copper pressure-seal-joint fittings; and pressure-

sealed joints.

F. Aboveground domestic water piping, NPS 2-1/2 to NPS 4, shall be the following:

1. Hard copper tube, ASTM B 88, Type L; copper, solder-joint fittings; and brazed joints.
2. Hard copper tube, ASTM B 88, Type L; copper pressure-seal-joint fittings; and pressure-

sealed joints.
3. Hard copper tube, ASTM B 88, Type L; grooved-joint, copper-tube appurtenances; and 

grooved joints.
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G. Aboveground, combined domestic water-service and fire-service-main piping, NPS 6 to 
NPS 12, shall be the following:

1. Plain-end, ductile-iron pipe; grooved-joint, ductile-iron-pipe appurtenances; and grooved 
joints.

3.15 VALVE SCHEDULE

A. Drawings indicate valve types to be used. Where specific valve types are not indicated, the 
following requirements apply:

1. Shutoff Duty: Use ball or gate valves for piping NPS 2 and smaller. Use butterfly, ball, or 
gate valves with flanged ends for piping NPS 2-1/2 and larger.

2. Throttling Duty: Use ball or globe valves for piping NPS 2 and smaller. Use butterfly or 
ball valves with flanged ends for piping NPS 2-1/2 and larger.

3. Hot-Water Circulation Piping, Balancing Duty: Calibrated balancing valves.
4. Drain Duty: Hose-end drain valves.

B. Use check valves to maintain correct direction of domestic water flow to and from equipment.

C. Iron grooved-end valves may be used with grooved-end piping.

END OF SECTION 221116
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PART 1 - GENERAL

1.1 RELATED DOCUMENTS

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

1.2 SUMMARY

A. Section Includes:

1. Backflow preventers.
2. Outlet boxes.
3. Wall hydrants.
4. Water-hammer arresters.
5. Trap-seal primer valves.
6. Trap-seal primer systems.
7. Flexible connectors.

B. Related Requirements:

1. Section 220519 "Meters and Gages for Plumbing Piping" for thermometers, pressure 
gages, and flow meters in domestic water piping.

2. Section 221116 "Domestic Water Piping" for water meters.
3. Section 223200 "Domestic Water Filtration Equipment" for water filters in domestic 

water piping.
4. Section 224300 "Medical Plumbing Fixtures" for thermostatic mixing valves for sitz 

baths, thermostatic mixing-valve assemblies for hydrotherapy equipment, and outlet 
boxes for dialysis equipment.

5. Section 224500 "Emergency Plumbing Fixtures" for water tempering equipment.
6. Section 224713 "Drinking Fountains" for water filters for water coolers.
7. Section 224716 "Pressure Water Coolers" for water filters for water coolers.
8. Section 224723 "Remote Water Coolers" for water filters for water coolers.

1.3 ACTION SUBMITTALS

A. Product Data: For each type of product.

B. Shop Drawings: For domestic water piping specialties.

1. Include diagrams for power, signal, and control wiring.

1.4 INFORMATIONAL SUBMITTALS

A. Field quality-control reports.
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1.5 CLOSEOUT SUBMITTALS

A. Operation and Maintenance Data: For domestic water piping specialties to include in 
emergency, operation, and maintenance manuals.

PART 2 - PRODUCTS

2.1 GENERAL REQUIREMENTS FOR PIPING SPECIALTIES

A. Potable-water piping and components shall comply with NSF 61 Annex G [ and 
NSF 14].[Mark "NSF-pw" on plastic piping components.]

2.2 PERFORMANCE REQUIREMENTS

A. Minimum Working Pressure for Domestic Water Piping Specialties: [125 psig (860 kPa)]
unless otherwise indicated.

2.3 BACKFLOW PREVENTERS

A. Reduced-Pressure-Principle Backflow Preventers:

B. Manufacturers:
1. Zurn
2. Wilkins
3. Or Approved Equal. 

C. Description:

1. Standard: ASSE 1013.
2. Operation: Continuous-pressure applications.
3. Pressure Loss: [12 psig (83 kPa)]
4. Size: see drawings.
5. Body: Bronze for NPS 2 (DN 50) and smalle
6. End Connections: Threaded for NPS 2 (DN 50) and smaller.
7. Configuration: Designed for [horizontal, straight-through] flow.
8. Accessories:

a. Valves NPS 2 (DN 50) and Smaller: Ball type with threaded ends on inlet and 
outlet.

b. Valves NPS 2-1/2 (DN 65) and Larger: Outside-screw and yoke-gate type with 
flanged ends on inlet and outlet.

c. Air-Gap Fitting: ASME A112.1.2, matching backflow-preventer connection.

2.4 OUTLET BOXES

A. Icemaker Outlet Boxes:
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1. Manufacturers:
a. Guy Gray
b. Zurn
c. Moen

2. Description: See schedule. 

2.5 WALL HYDRANTS

1. Manufacturers:
a. Zurn
b. Woodford
c. Or Approved Equal

2. Description: See schedule. 

2.6 WATER-HAMMER ARRESTERS

A. Water-Hammer Arresters:

1. Manufacturers:
a. Zurn.
b. Mifab.
c. Wade. 
d. Or “Approved equal”. 

2. Standard: ASSE 1010 or PDI-WH 201.
3. Type: [Stainless Steel Metal bellows].
4. Size: ASSE 1010, Sizes AA and A through F, or PDI-WH 201, Sizes A through F.

2.7 TRAP-SEAL PRIMER DEVICE

A. Supply-Type, Trap-Seal Primer Device:

1. Manufacturers:
a. PPP or Approved Equal

2. Standard: ASSE 1018.
3. Pressure Rating: 125 psig (860 kPa) minimum.
4. Body: Bronze.
5. Inlet and Outlet Connections: NPS 1/2 (DN 15) threaded, union, or solder joint.
6. Gravity Drain Outlet Connection: NPS 1/2 (DN 15) threaded or solder joint.
7. Finish: Chrome plated, or rough bronze for units used with pipe or tube that is not 

chrome finished.
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2.8 FLEXIBLE CONNECTORS

A. Stainless-Steel-Hose Flexible Connectors: Corrugated-stainless-steel tubing with stainless-steel 
wire-braid covering and ends welded to inner tubing.

1. Working-Pressure Rating: Minimum [200 psig (1380 kPa)].
2. End Connections NPS 2 (DN 50) and Smaller: Threaded steel-pipe nipple.
3. End Connections NPS 2-1/2 (DN 65) and Larger: Flanged steel nipple.

PART 3 - EXECUTION

3.1 INSTALLATION

A. Install backflow preventers in each water supply to mechanical equipment and systems and to 
other equipment and water systems that may be sources of contamination. Comply with 
authorities having jurisdiction.

1. Locate backflow preventers in same room as connected equipment or system.
2. Install drain for backflow preventers with atmospheric-vent drain connection with air-gap 

fitting, fixed air-gap fitting, or equivalent positive pipe separation of at least two pipe 
diameters in drain piping and pipe-to-floor drain. Locate air-gap device attached to or 
under backflow preventer. Simple air breaks are unacceptable for this application.

3. Do not install bypass piping around backflow preventers.

B. Install outlet boxes recessed in wall or surface mounted on wall. Install 2-by-4-inch (38-by-89-
mm) fire-retardant-treated-wood blocking, wall reinforcement between studs. Comply with 
requirements for fire-retardant-treated-wood blocking in Section 061000 "Rough Carpentry."

C. Install water-hammer arresters in water piping according to PDI-WH 201.

D. Install supply-type, trap-seal primer valves with outlet piping pitched down toward drain trap a 
minimum of 1 percent, and connect to floor-drain body, trap, or inlet fitting. Adjust valve for 
proper flow.

3.2 CONNECTIONS

A. Comply with requirements for ground equipment in Section 260526 "Grounding and Bonding 
for Electrical Systems."

B. Fire-retardant-treated-wood blocking is specified in Section 260519 "Low-Voltage Electrical 
Power Conductors and Cables" for electrical connections.

3.3 LABELING AND IDENTIFYING

A. Equipment Nameplates and Signs: Install engraved plastic-laminate equipment nameplate or 
sign on or near each of the following:
1. Reduced-pressure-principle backflow preventers.
2. Outlet boxes.



SECTION 221119 - DOMESTIC WATER PIPING SPECIALTIES

Ethos Engineering 221119 - 5

3. Supply-type, trap-seal primer valves.

B. Distinguish among multiple units, inform operator of operational requirements, indicate safety 
and emergency precautions, and warn of hazards and improper operations, in addition to 
identifying unit. Nameplates and signs are specified in Section 220553 "Identification for 
Plumbing Piping and Equipment."

3.4 FIELD QUALITY CONTROL

A. Perform the following tests and inspections:

1. Test each [reduced-pressure-principle backflow preventer] [double-check, backflow-
prevention assembly] [and] [double-check, detector-assembly backflow preventer] 
according to authorities having jurisdiction and the device's reference standard.

B. Domestic water piping specialties will be considered defective if they do not pass tests and 
inspections.

C. Prepare test and inspection reports.

END OF SECTION 221119
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PART 1 - GENERAL

1.1 RELATED DOCUMENTS

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

1.2 SUMMARY

A. Section Includes:

1. Pipe, tube, and fittings.
2. Specialty pipe fittings.
3. Encasement for underground metal piping.

B. Related Sections:

1. Section 221313 "Facility Sanitary Sewers" for sanitary sewerage piping and structures 
outside the building.

1.3 PERFORMANCE REQUIREMENTS

A. Components and installation shall be capable of withstanding the following minimum working 
pressure unless otherwise indicated:

1. Soil, Waste, and Vent Piping: 10-foot head of water.

1.4 ACTION SUBMITTALS

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

B. Shop Drawings: For sovent drainage system. Include plans, elevations, sections, and details.

1.5 INFORMATIONAL SUBMITTALS

A. Field quality-control reports.

1.6 QUALITY ASSURANCE

A. Piping materials shall bear label, stamp, or other markings of specified testing agency.

B. Comply with NSF/ANSI 14, "Plastics Piping Systems Components and Related Materials," for 
plastic piping components. Include marking with "NSF-dwv" for plastic drain, waste, and vent 
piping and "NSF-sewer" for plastic sewer piping.
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1.7 PROJECT CONDITIONS

A. Interruption of Existing Sanitary Waste Service: Do not interrupt service to facilities occupied 
by Owner or others unless permitted under the following conditions and then only after 
arranging to provide temporary service according to requirements indicated:

1. Notify Architect no fewer than two days in advance of proposed interruption of sanitary 
waste service.

2. Do not proceed with interruption of sanitary waste service without Architect's written 
permission.

PART 2 - PRODUCTS

2.1 PIPING MATERIALS

A. Comply with requirements in "Piping Schedule" Article for applications of pipe, tube, fitting 
materials, and joining methods for specific services, service locations, and pipe sizes.

2.2 HUBLESS, CAST-IRON SOIL PIPE AND FITTINGS

A. Pipe and Fittings: ASTM A 888 or CISPI 301.

B. Sovent Stack Fittings: ASME B16.45 or ASSE 1043, hubless, cast-iron aerator and deaerator 
drainage fittings.

C. Heavy-Duty, Hubless-Piping Couplings:

a. Manufacturers:

1) ANACO.
2) Clamp-All Corp.
3) Ideal Div.; Stant Corp.
4) Mission Rubber Co.
5) Tyler Pipe; Soil Pipe Div.

2. Standards: ASTM C 1277 and ASTM C 1540.
3. Description: Stainless-steel shield with stainless-steel bands and tightening devices; and 

ASTM C 564, rubber sleeve with integral, center pipe stop.

2.3 PVC PIPE AND FITTINGS

A. Solid-Wall PVC Pipe: ASTM D 2665, drain, waste, and vent.

B. PVC Socket Fittings: ASTM D 2665, made to ASTM D 3311, drain, waste, and vent patterns 
and to fit Schedule 40 pipe.

C. Adhesive Primer: ASTM F 656.
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1. Adhesive primer shall have a VOC content of 550 g/L or less when calculated according 
to 40 CFR 59, Subpart D (EPA Method 24).

2. Adhesive primer shall comply with the testing and product requirements of the California 
Department of Health Services' "Standard Practice for the Testing of Volatile Organic 
Emissions from Various Sources Using Small-Scale Environmental Chambers."

D. Solvent Cement: ASTM D 2564.

1. PVC solvent cement shall have a VOC content of 510 g/L or less when calculated 
according to 40 CFR 59, Subpart D (EPA Method 24).

2. Solvent cement shall comply with the testing and product requirements of the California 
Department of Health Services' "Standard Practice for the Testing of Volatile Organic 
Emissions from Various Sources Using Small-Scale Environmental Chambers."

2.4 SPECIALTY PIPE FITTINGS

A. Transition Couplings:

1. General Requirements: Fitting or device for joining piping with small differences in OD's 
or of different materials. Include end connections same size as and compatible with pipes 
to be joined.

2. Fitting-Type Transition Couplings: Manufactured piping coupling or specified piping 
system fitting.

3. Shielded, Nonpressure Transition Couplings:
a. Standard: ASTM C 1460.
b. Description: Elastomeric or rubber sleeve with full-length, corrosion-resistant 

outer shield and corrosion-resistant-metal tension band and tightening mechanism 
on each end.

4. Pressure Transition Couplings:
a. Standard: AWWA C219.
b. Description: Metal, sleeve-type same size as, with pressure rating at least equal to, 

and ends compatible with, pipes to be joined.
c. Center-Sleeve Material: Stainless steel.
d. Gasket Material: Natural or synthetic rubber.
e. Metal Component Finish: Corrosion-resistant coating or material.

B. Dielectric Fittings:

1. General Requirements: Assembly of copper alloy and ferrous materials with separating 
nonconductive insulating material. Include end connections compatible with pipes to be 
joined.

2. Dielectric Unions:
a. Description:

1) Standard: ASSE 1079.
2) Pressure Rating: 150 psig.
3) End Connections: Solder-joint copper alloy and threaded ferrous.
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3. Dielectric Flanges:
a. Description:

1) Standard: ASSE 1079.
2) Factory-fabricated, bolted, companion-flange assembly.
3) Pressure Rating: 150 psig.
4) End Connections: Solder-joint copper alloy and threaded ferrous; threaded 

solder-joint copper alloy and threaded ferrous.

4. Dielectric-Flange Insulating Kits:
a. Description:

1) Nonconducting materials for field assembly of companion flanges.
2) Pressure Rating: 150 psig.
3) Gasket: Neoprene or phenolic.
4) Bolt Sleeves: Phenolic or polyethylene.
5) Washers: Phenolic with steel backing washers.

5. Dielectric Nipples:
a. Description:

1) Standard: IAPMO PS 66
2) Electroplated steel nipple.
3) Pressure Rating: 300 psig at 225 deg F.
4) End Connections: Male threaded or grooved.
5) Lining: Inert and noncorrosive, propylene.

2.5 ENCASEMENT FOR UNDERGROUND METAL PIPING

A. Standard: ASTM A 674 or AWWA C105/A 21.5.

B. Material: high-density, cross-laminated polyethylene film of 0.004-inch minimum thickness.

PART 3 - EXECUTION

3.1 EARTH MOVING

A. Comply with requirements for excavating, trenching, and backfilling specified in 
Section 312000 "Earth Moving."

3.2 PIPING INSTALLATION

A. Drawing plans, schematics, and diagrams indicate general location and arrangement of piping 
systems. Indicated locations and arrangements were used to size pipe and calculate friction loss, 
expansion, pump sizing, and other design considerations. Install piping as indicated unless 
deviations to layout are approved on coordination drawings.
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B. Install piping in concealed locations unless otherwise indicated and except in equipment rooms 
and service areas.

C. Install piping indicated to be exposed and piping in equipment rooms and service areas at right 
angles or parallel to building walls. Diagonal runs are prohibited unless specifically indicated 
otherwise.

D. Install piping above accessible ceilings to allow sufficient space for ceiling panel removal.

E. Install piping to permit valve servicing.

F. Install piping at indicated slopes.

G. Install piping free of sags and bends.

H. Install fittings for changes in direction and branch connections.

I. Install piping to allow application of insulation.

J. Make changes in direction for soil and waste drainage and vent piping using appropriate 
branches, bends, and long-sweep bends. Sanitary tees and short-sweep 1/4 bends may be used 
on vertical stacks if change in direction of flow is from horizontal to vertical. Use long-turn, 
double Y-branch and 1/8-bend fittings if two fixtures are installed back to back or side by side 
with common drain pipe. Straight tees, elbows, and crosses may be used on vent lines. Do not 
change direction of flow more than 90 degrees. Use proper size of standard increasers and 
reducers if pipes of different sizes are connected. Reducing size of drainage piping in direction 
of flow is prohibited.

K. Lay buried building drainage piping beginning at low point of each system. Install true to grades 
and alignment indicated, with unbroken continuity of invert. Place hub ends of piping upstream.
Install required gaskets according to manufacturer's written instructions for use of lubricants, 
cements, and other installation requirements. Maintain swab in piping and pull past each joint as 
completed.

L. Install soil and waste drainage and vent piping at the following minimum slopes unless 
otherwise indicated:

1. Building Sanitary Drain: 2 percent downward in direction of flow for piping NPS 3 and 
smaller; 1 percent downward in direction of flow for piping NPS 4 and larger.

2. Horizontal Sanitary Drainage Piping: 2 percent downward in direction of flow.
3. Vent Piping: 1 percent down toward vertical fixture vent or toward vent stack.

M. Install cast-iron soil piping according to CISPI's "Cast Iron Soil Pipe and Fittings Handbook," 
Chapter IV, "Installation of Cast Iron Soil Pipe and Fittings."

1. Install encasement on underground piping according to ASTM A 674 or 
AWWA C105/A 21.5.

N. Install aboveground PVC piping according to ASTM D 2665.

O. Install underground PVC piping according to ASTM D 2321.
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P. Install engineered soil and waste drainage and vent piping systems as follows:

1. Combination Waste and Vent: Comply with standards of authorities having jurisdiction.
2. Sovent Drainage System: Comply with ASSE 1043 and sovent fitting manufacturer's 

written installation instructions.
3. Reduced-Size Venting: Comply with standards of authorities having jurisdiction.

Q. Plumbing Specialties:
1. Install cleanouts at grade and extend to where building sanitary drains connect to building 

sanitary sewers in sanitary drainage gravity-flow piping. Install cleanout fitting with 
closure plug inside the building in sanitary drainage force-main piping. Comply with 
requirements for cleanouts specified in Section 221319 "Sanitary Waste Piping 
Specialties."

2. Install drains in sanitary drainage gravity-flow piping. Comply with requirements for 
drains specified in Section 221319 "Sanitary Waste Piping Specialties."

R. Do not enclose, cover, or put piping into operation until it is inspected and approved by 
authorities having jurisdiction.

S. Install sleeves for piping penetrations of walls, ceilings, and floors. Comply with requirements 
for sleeves specified in Section 220517 "Sleeves and Sleeve Seals for Plumbing Piping."

T. Install sleeve seals for piping penetrations of concrete walls and slabs. Comply with 
requirements for sleeve seals specified in Section 220517 "Sleeves and Sleeve Seals for 
Plumbing Piping."

U. Install escutcheons for piping penetrations of walls, ceilings, and floors. Comply with 
requirements for escutcheons specified in Section 220518 "Escutcheons for Plumbing Piping."

3.3 JOINT CONSTRUCTION

A. Join hubless, cast-iron soil piping according to CISPI 310 and CISPI's "Cast Iron Soil Pipe and 
Fittings Handbook" for hubless-piping coupling joints.

B. Plastic, Nonpressure-Piping, Solvent-Cement Joints: Clean and dry joining surfaces. Join pipe 
and fittings according to the following:

1. Comply with ASTM F 402 for safe-handling practice of cleaners, primers, and solvent 
cements.

2. PVC Piping: Join according to ASTM D 2855 and ASTM D 2665 Appendixes.

3.4 SPECIALTY PIPE FITTING INSTALLATION

A. Transition Couplings:

1. Install transition couplings at joints of piping with small differences in OD's.
2. In Drainage Piping: Shielded, nonpressure transition couplings.
3. In Aboveground Force Main Piping: Fitting-type transition couplings.
4. In Underground Force Main Piping:



SECTION 221316 - SANITARY WASTE AND VENT PIPING

Ethos Engineering 221316 - 7

a. NPS 1-1/2 and Smaller: Fitting-type transition couplings.
b. NPS 2 and Larger: Pressure transition couplings.

B. Dielectric Fittings:

1. Install dielectric fittings in piping at connections of dissimilar metal piping and tubing.
2. Dielectric Fittings for NPS 2 and Smaller: Use dielectric unions.
3. Dielectric Fittings for NPS 2-1/2 to NPS 4: Use dielectric flange kits.
4. Dielectric Fittings for NPS 5 and Larger: Use dielectric flange kits.

3.5 HANGER AND SUPPORT INSTALLATION

A. Comply with requirements for pipe hanger and support devices and installation specified in 
Section 220529 "Hangers and Supports for Plumbing Piping and Equipment."
1. Vertical Piping: MSS Type 8 or Type 42, clamps.
2. Install individual, straight, horizontal piping runs:

a. 100 Feet and Less: MSS Type 1, adjustable, steel clevis hangers.
b. Longer Than 100 Feet: MSS Type 43, adjustable roller hangers.
c. Longer Than 100 Feet if Indicated: MSS Type 49, spring cushion rolls.

3. Multiple, Straight, Horizontal Piping Runs 100 Feet or Longer: MSS Type 44, pipe rolls.
Support pipe rolls on trapeze.

4. Base of Vertical Piping: MSS Type 52, spring hangers.

B. Support horizontal piping and tubing within 12 inches of each fitting, valve, and coupling.

C. Support vertical piping and tubing at base and at each floor.

D. Rod diameter may be reduced one size for double-rod hangers, with 3/8-inch minimum rods.

E. Install hangers for cast-iron soil piping with the following maximum horizontal spacing and 
minimum rod diameters:

1. NPS 1-1/2 and NPS 2: 60 inches with 3/8-inch rod.
2. NPS 3: 60 inches with 1/2-inch rod.
3. NPS 4 and NPS 5: 60 inches with 5/8-inch rod.
4. NPS 6 and NPS 8: 60 inches with 3/4-inch rod.
5. NPS 10 and NPS 12: 60 inches with 7/8-inch rod.
6. Spacing for 10-foot lengths may be increased to 10 feet. Spacing for fittings is limited to 

60 inches.

F. Install supports for vertical cast-iron soil piping every 15 feet.

G. Install hangers for PVC piping with the following maximum horizontal spacing and minimum 
rod diameters:

1. NPS 1-1/2 and NPS 2: 48 inches with 3/8-inch rod.
2. NPS 3: 48 inches with 1/2-inch rod.
3. NPS 4 and NPS 5: 48 inches with 5/8-inch rod.
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4. NPS 6 and NPS 8: 48 inches with 3/4-inch rod.
5. NPS 10 and NPS 12: 48 inches with 7/8-inch rod.

H. Install supports for vertical PVC piping every 48 inches.

I. Support piping and tubing not listed above according to MSS SP-69 and manufacturer's written 
instructions.

3.6 CONNECTIONS

A. Drawings indicate general arrangement of piping, fittings, and specialties.

B. Connect soil and waste piping to exterior sanitary sewerage piping. Use transition fitting to join 
dissimilar piping materials.

C. Connect drainage and vent piping to the following:

1. Plumbing Fixtures: Connect drainage piping in sizes indicated, but not smaller than 
required by plumbing code.

2. Plumbing Fixtures and Equipment: Connect atmospheric vent piping in sizes indicated, 
but not smaller than required by authorities having jurisdiction.

3. Plumbing Specialties: Connect drainage and vent piping in sizes indicated, but not 
smaller than required by plumbing code.

4. Install test tees (wall cleanouts) in conductors near floor and floor cleanouts with cover 
flush with floor.

5. Comply with requirements for cleanouts and drains specified in Section 221319 "Sanitary 
Waste Piping Specialties."

6. Equipment: Connect drainage piping as indicated. Provide shutoff valve if indicated and 
union for each connection. Use flanges instead of unions for connections NPS 2-1/2 and 
larger.

D. Where installing piping adjacent to equipment, allow space for service and maintenance of 
equipment.

E. Make connections according to the following unless otherwise indicated:

1. Install unions, in piping NPS 2 and smaller, adjacent to each valve and at final connection 
to each piece of equipment.

2. Install flanges, in piping NPS 2-1/2 and larger, adjacent to flanged valves and at final 
connection to each piece of equipment.

3.7 IDENTIFICATION

A. Identify exposed sanitary waste and vent piping. Comply with requirements for identification 
specified in Section 220553 "Identification for Plumbing Piping and Equipment."
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3.8 FIELD QUALITY CONTROL

A. During installation, notify authorities having jurisdiction at least 24 hours before inspection 
must be made. Perform tests specified below in presence of authorities having jurisdiction.

1. Roughing-in Inspection: Arrange for inspection of piping before concealing or closing-in 
after roughing-in and before setting fixtures.

2. Final Inspection: Arrange for final inspection by authorities having jurisdiction to 
observe tests specified below and to ensure compliance with requirements.

B. Reinspection: If authorities having jurisdiction find that piping will not pass test or inspection, 
make required corrections and arrange for reinspection.

C. Reports: Prepare inspection reports and have them signed by authorities having jurisdiction.

D. Test sanitary drainage and vent piping according to procedures of authorities having jurisdiction 
or, in absence of published procedures, as follows:

1. Test for leaks and defects in new piping and parts of existing piping that have been 
altered, extended, or repaired. If testing is performed in segments, submit separate report 
for each test, complete with diagram of portion of piping tested.

2. Leave uncovered and unconcealed new, altered, extended, or replaced drainage and vent 
piping until it has been tested and approved. Expose work that was covered or concealed 
before it was tested.

3. Roughing-in Plumbing Test Procedure: Test drainage and vent piping except outside 
leaders on completion of roughing-in. Close openings in piping system and fill with water 
to point of overflow, but not less than 10-foot head of water. From 15 minutes before 
inspection starts to completion of inspection, water level must not drop. Inspect joints for 
leaks.

4. Finished Plumbing Test Procedure: After plumbing fixtures have been set and traps filled 
with water, test connections and prove they are gastight and watertight. Plug vent-stack 
openings on roof and building drains where they leave building. Introduce air into piping 
system equal to pressure of 1-inch wg. Use U-tube or manometer inserted in trap of water 
closet to measure this pressure. Air pressure must remain constant without introducing 
additional air throughout period of inspection. Inspect plumbing fixture connections for 
gas and water leaks.

5. Repair leaks and defects with new materials and retest piping, or portion thereof, until 
satisfactory results are obtained.

6. Prepare reports for tests and required corrective action.

3.9 CLEANING AND PROTECTION

A. Clean interior of piping. Remove dirt and debris as work progresses.

B. Protect drains during remainder of construction period to avoid clogging with dirt and debris 
and to prevent damage from traffic and construction work.

C. Place plugs in ends of uncompleted piping at end of day and when work stops.
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D. Exposed PVC Piping: Protect plumbing vents exposed to sunlight with two coats of water-based 
latex paint.

3.10 PIPING SCHEDULE

A. Flanges and unions may be used on aboveground pressure piping unless otherwise indicated.

A. Underground and above ground (unless noted otherwise), soil, waste, and vent piping shall be 
the following:
1. Solid-wall PVC pipe, PVC socket fittings, and solvent-cemented joints.
2. Dissimilar Pipe-Material Couplings:  Shielded, nonpressure pipe couplings for joining 

dissimilar pipe materials with small difference in OD.

B. In Return Air Plenum: Soil, waste, and vent piping shall be the following:
1. Hubless cast-iron soil pipe and fittings; heavy-duty shielded, stainless-steel couplings; 

and hubless-coupling joints.

END OF SECTION 221316
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PART 1 - GENERAL

1.1 RELATED DOCUMENTS

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

1.2 SUMMARY

A. Section Includes:
1. Cleanouts.
2. Floor drains.
3. Roof flashing assemblies.
4. Through-penetration firestop assemblies.
5. Miscellaneous sanitary drainage piping specialties.
6. Flashing materials.

1.3 DEFINITIONS

A. ABS: Acrylonitrile-butadiene-styrene plastic.

B. FOG: Fats, oils, and greases.

C. FRP: Fiberglass-reinforced plastic.

D. HDPE: High-density polyethylene plastic.

E. PE: Polyethylene plastic.

F. PP: Polypropylene plastic.

G. PVC: Polyvinyl chloride plastic.

1.4 ACTION SUBMITTALS

A. Product Data: For each type of product indicated. Include rated capacities, operating 
characteristics, and accessories for the following:

1. Kitchen Grease Interceptors.

B. Shop Drawings: Show fabrication and installation details for frost-resistant vent terminals.

1. Wiring Diagrams: Power, signal, and control wiring.
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1.5 CLOSEOUT SUBMITTALS

A. Operation and Maintenance Data: For drainage piping specialties to include in emergency, 
operation, and maintenance manuals.

1.6 QUALITY ASSURANCE

A. Drainage piping specialties shall bear label, stamp, or other markings of specified testing 
agency.

B. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, 
Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for 
intended use.

C. Comply with NSF 14, "Plastics Piping Components and Related Materials," for plastic sanitary 
piping specialty components.

1.7 COORDINATION

A. Coordinate size and location of roof penetrations.

PART 2 - PRODUCTS

2.1 CLEANOUTS

A. Metal Floor Cleanouts:

1. ASME A112.36.2M, Cast-Iron Cleanouts: see detail on plans. 
2. Standard: ASME A112.36.2M for [cast-iron soil pipe with cast-iron ferrule] 

[threaded, adjustable housing] cleanout.
3. Size: Same as connected branch.
4. Type: [Threaded, adjustable housing].
5. Body or Ferrule: [Cast iron].
6. Clamping Device: [Required].
7. Outlet Connection: [Threaded].
8. Closure: [Cast-iron plug].
9. Adjustable Housing Material: [Cast iron] with [threads].
10. Frame and Cover Material and Finish: [Nickel-bronze, copper alloy]
11. Frame and Cover Shape: [Round].
12. Top Loading Classification: [Medium] Duty.

B. Plastic Wall Cleanouts:

1. See detail on plans. 
2. Size: Same as connected branch.
3. Body: PVC.
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4. Closure Plug: Stainless Steel.
5. Riser: Drainage pipe fitting and riser to cleanout of same material as drainage piping.

2.2 FLOOR DRAINS

A. Manufacturers:

1. Zurn.
2. Mifab.
3. Josam.
4. Wade.
5. Watts. 

B. Description: See schedules. 

2.3 ROOF FLASHING ASSEMBLIES

A. Roof Flashing Assemblies:

1. Description: Manufactured assembly made of [6.0-lb/sq. ft. (30-kg/sq. m), 0.0938-inch-
(2.4-mm-)] thick, lead flashing collar and skirt extending at least [6 inches (150 mm)] 
from pipe, with galvanized-steel boot reinforcement and counterflashing fitting.

a. Open-Top Vent Cap: Without cap.
b. Low-Silhouette Vent Cap: With vandal-proof vent cap.
c. Extended Vent Cap: With field-installed, vandal-proof vent cap.

2.4 THROUGH-PENETRATION FIRESTOP ASSEMBLIES

A. Through-Penetration Firestop Assemblies:

1. Standard: UL 1479 assembly of sleeve and stack fitting with firestopping plug.
2. Size: Same as connected soil, waste, or vent stack.
3. Sleeve: Molded PVC plastic, of length to match slab thickness and with integral nailing 

flange on one end for installation in cast-in-place concrete slabs.
4. Stack Fitting: ASTM A 48/A 48M, gray-iron, hubless-pattern, wye branch with neoprene 

O-ring at base and gray-iron plug in thermal-release harness. Include PVC protective cap 
for plug.

5. Special Coating: Corrosion resistant on interior of fittings.

2.5 MISCELLANEOUS SANITARY DRAINAGE PIPING SPECIALTIES

A. Floor-Drain, Trap-Seal Primer Fittings:
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1. Description: Cast iron, with threaded inlet and threaded or spigot outlet, and trap-seal 
primer valve connection.

2. Size: Same as floor drain outlet with NPS 1/2 (DN 15) side inlet.

B. Air-Gap Fittings:

1. Standard: ASME A112.1.2, for fitting designed to ensure fixed, positive air gap between 
installed inlet and outlet piping.

2. Body: Bronze or cast iron.
3. Inlet: Opening in top of body.
4. Outlet: Larger than inlet.
5. Size: Same as connected waste piping and with inlet large enough for associated indirect 

waste piping.

C. Sleeve Flashing Device:

1. Description: Manufactured, cast-iron fitting, with clamping device, that forms sleeve for 
pipe floor penetrations of floor membrane. Include galvanized-steel pipe extension in top 
of fitting that will extend [1 inch (25 mm)] [2 inches (51 mm)] <Insert dimension> 
above finished floor and galvanized-steel pipe extension in bottom of fitting that will 
extend through floor slab.

2. Size: As required for close fit to riser or stack piping.

D. Stack Flashing Fittings:

1. Description: Counterflashing-type, cast-iron fitting, with bottom recess for terminating 
roof membrane, and with threaded or hub top for extending vent pipe.

2. Size: Same as connected stack vent or vent stack.

2.6 FLASHING MATERIALS

A. Lead Sheet: ASTM B 749, Type L51121, copper bearing, with the following minimum weights 
and thicknesses, unless otherwise indicated:

1. General Use: 4.0-lb/sq. ft. (20-kg/sq. m), 0.0625-inch (1.6-mm) thickness.
2. Vent Pipe Flashing: 3.0-lb/sq. ft. (15-kg/sq. m), 0.0469-inch (1.2-mm) thickness.
3. Burning: 6-lb/sq. ft. (30-kg/sq. m), 0.0938-inch (2.4-mm) thickness.

B. Copper Sheet: ASTM B 152/B 152M, of the following minimum weights and thicknesses, 
unless otherwise indicated:

1. General Applications: 12 oz./sq. ft. (3.7 kg/sq. m or 0.41-mm thickness).
2. Vent Pipe Flashing: 8 oz./sq. ft. (2.5 kg/sq. m or 0.27-mm thickness).

C. Zinc-Coated Steel Sheet: ASTM A 653/A 653M, with 0.20 percent copper content and 0.04-
inch (1.01-mm) minimum thickness, unless otherwise indicated. Include G90 (Z275) hot-dip 
galvanized, mill-phosphatized finish for painting if indicated.

D. Elastic Membrane Sheet: ASTM D 4068, flexible, chlorinated polyethylene, 40-mil (1.01-mm)
minimum thickness.
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E. Fasteners: Metal compatible with material and substrate being fastened.

F. Metal Accessories: Sheet metal strips, clamps, anchoring devices, and similar accessory units 
required for installation; matching or compatible with material being installed.

G. Solder: ASTM B 32, lead-free alloy.

H. Bituminous Coating: SSPC-Paint 12, solvent-type, bituminous mastic.

2.7 KITCHEN GREASE INTERCEPTORS

A. Manufacturer: Thermaco - Big Dipper. 

B. Description: See Plumbing Plans. 

PART 3 - EXECUTION

3.1 INSTALLATION

A. Install cleanouts in aboveground piping and building drain piping according to the following, 
unless otherwise indicated:

1. Size same as drainage piping up to NPS 4 (DN 100). Use NPS 4 (DN 100) for larger 
drainage piping unless larger cleanout is indicated.

2. Locate at each change in direction of piping greater than 45 degrees.
3. Locate at minimum intervals of 50 feet (15 m) for piping NPS 4 (DN 100) and smaller 

and 100 feet (30 m) for larger piping.
4. Locate at base of each vertical soil and waste stack.

B. For floor cleanouts for piping below floors, install cleanout deck plates with top flush with 
finished floor.

C. For cleanouts located in concealed piping, install cleanout wall access covers, of types 
indicated, with frame and cover flush with finished wall.

D. Install floor drains at low points of surface areas to be drained. Set grates of drains flush with 
finished floor, unless otherwise indicated.

1. Position floor drains for easy access and maintenance.
2. Set floor drains below elevation of surrounding finished floor to allow floor drainage. Set 

with grates depressed according to the following drainage area radii:

a. Coordinate with Structural Drawings prior installation. 
b. Radius, 30 Inches (750 mm) or Less: Equivalent to 1 percent slope, but not less 

than 1/4-inch (6.35-mm) total depression.
c. Radius, 30 to 60 Inches (750 to 1500 mm): Equivalent to 1 percent slope.
d. Radius, 60 Inches (1500 mm) or Larger: Equivalent to 1 percent slope, but not 

greater than 1-inch (25-mm) total depression.
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3. Install floor-drain flashing collar or flange so no leakage occurs between drain and 
adjoining flooring. Maintain integrity of waterproof membranes where penetrated.

4. Install individual traps for floor drains connected to sanitary building drain, unless 
otherwise indicated.

E. Install roof flashing assemblies on sanitary stack vents and vent stacks that extend through roof.

F. Install flashing fittings on sanitary stack vents and vent stacks that extend through roof.

G. Install through-penetration firestop assemblies in plastic [conductors] [and] [stacks] at floor 
penetrations.

H. Assemble open drain fittings and install with top of hub [1 inch (25 mm)] [2 inches (51 mm)] 
above floor.

I. Install deep-seal traps on floor drains and other waste outlets, if indicated.

J. Install floor-drain, trap-seal primer fittings on inlet to floor drains that require trap-seal primer 
connection.

1. Exception: Fitting may be omitted if trap has trap-seal primer connection.
2. Size: Same as floor drain inlet.

K. Install air-gap fittings on draining-type backflow preventers and on indirect-waste piping 
discharge into sanitary drainage system.

L. Install sleeve flashing device with each riser and stack passing through floors with waterproof 
membrane.

M. Install vent caps on each vent pipe passing through roof.

N. Install kitchen grease interceptors, including trapping, venting, and flow-control fitting, 
according to authorities having jurisdiction and with clear space for servicing. 

O. Install wood-blocking reinforcement for wall-mounting-type specialties.

P. Install traps on plumbing specialty drain outlets. Omit traps on indirect wastes unless trap is 
indicated.

3.2 CONNECTIONS

A. Comply with requirements in Section 221316 "Sanitary Waste and Vent Piping" for piping 
installation requirements. Drawings indicate general arrangement of piping, fittings, and 
specialties.

B. Install piping adjacent to equipment to allow service and maintenance.

C. Kitchen Grease Interceptors: Connect inlet, outlet, vent, and gravity drawoff piping to unit; 
flow-control fitting and vent to unit inlet piping; and gravity drawoff and suction piping to
storage tank.
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D. Ground equipment according to Section 260526 "Grounding and Bonding for Electrical 
Systems."

E. Connect wiring according to Section 260519 "Low-Voltage Electrical Power Conductors and 
Cables."

3.3 FLASHING INSTALLATION

A. Fabricate flashing from single piece unless large pans, sumps, or other drainage shapes are 
required. Join flashing according to the following if required:

1. Lead Sheets: Burn joints of lead sheets 6.0-lb/sq. ft. (30-kg/sq. m), 0.0938-inch (2.4-mm)
thickness or thicker. Solder joints of lead sheets 4.0-lb/sq. ft. (20-kg/sq. m), 0.0625-inch
(1.6-mm) thickness or thinner.

2. Copper Sheets: Solder joints of copper sheets.

B. Install sheet flashing on pipes, sleeves, and specialties passing through or embedded in floors 
and roofs with waterproof membrane.

1. Pipe Flashing: Sleeve type, matching pipe size, with minimum length of 10 inches (250 
mm), and skirt or flange extending at least 8 inches (200 mm) around pipe.

2. Sleeve Flashing: Flat sheet, with skirt or flange extending at least 8 inches (200 mm)
around sleeve.

3. Embedded Specialty Flashing: Flat sheet, with skirt or flange extending at least 8 inches
(200 mm) around specialty.

C. Set flashing on floors and roofs in solid coating of bituminous cement.

D. Secure flashing into sleeve and specialty clamping ring or device.

E. Install flashing for piping passing through roofs with counterflashing or commercially made 
flashing fittings, according to Section 076200 "Sheet Metal Flashing and Trim."

F. Extend flashing up vent pipe passing through roofs and turn down into pipe, or secure flashing 
into cast-iron sleeve having calking recess.

G. Fabricate and install flashing and pans, sumps, and other drainage shapes.

3.4 LABELING AND IDENTIFYING

A. Equipment Nameplates and Signs: Install engraved plastic-laminate equipment nameplate or 
sign on or near each of the following:

1. Kitchen Grease Interceptors.

B. Distinguish among multiple units, inform operator of operational requirements, indicate safety 
and emergency precautions, and warn of hazards and improper operations, in addition to 
identifying unit. Nameplates and signs are specified in Section 220553 "Identification for 
Plumbing Piping and Equipment."
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3.5 FIELD QUALITY CONTROL

A. Perform tests and inspections and prepare test reports.

1. Manufacturer's Field Service: Engage a factory-authorized service representative to 
inspect field-assembled [Kitchen Grease Separator] and its installation, including 
piping and electrical connections, and to assist in testing.

B. Tests and Inspections:

1. Leak Test: After installation, charge system and test for leaks. Repair leaks and retest 
until no leaks exist.

2. Test and adjust controls and safeties. Replace damaged and malfunctioning controls and 
equipment.

3.6 PROTECTION

A. Protect drains during remainder of construction period to avoid clogging with dirt or debris and 
to prevent damage from traffic or construction work.

B. Place plugs in ends of uncompleted piping at end of each day or when work stops.

3.7 DEMONSTRATION

A. Engage a factory-authorized service representative to train Owner's maintenance personnel to 
adjust, operate, and maintain [Kitchen Grease Separator]. Refer to Section 017900 
"Demonstration and Training."

END OF SECTION 221319
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PART 1 - GENERAL

1.1 RELATED DOCUMENTS

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

1.2 SUMMARY

A. Section Includes:
1. Commercial, electric, storage, domestic-water heaters.
2. Domestic-water heater accessories.

1.3 ACTION SUBMITTALS

A. Product Data: For each type and size of domestic-water heater indicated. Include rated 
capacities, operating characteristics, electrical characteristics, and furnished specialties and 
accessories.

B. Shop Drawings:

1. Wiring Diagrams: For power, signal, and control wiring.

1.4 INFORMATIONAL SUBMITTALS

A. Product Certificates: For each type of commercial, electric, domestic-water heater, from 
manufacturer.

B. Domestic-Water Heater Labeling: Certified and labeled by testing agency acceptable to 
authorities having jurisdiction.

C. Source quality-control reports.

D. Field quality-control reports.

E. Warranty: Sample of special warranty.

1.5 CLOSEOUT SUBMITTALS

A. Operation and Maintenance Data: For electric, domestic-water heaters to include in emergency, 
operation, and maintenance manuals.
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1.6 QUALITY ASSURANCE

A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by 
a qualified testing agency, and marked for intended location and application.

B. ASHRAE/IESNA Compliance: Applicable requirements in ASHRAE/IESNA 90.1.

C. ASME Compliance: Where ASME-code construction is indicated, fabricate and label 
commercial, domestic-water heater storage tanks to comply with ASME Boiler and Pressure 
Vessel Code: Section VIII, Division 1.

D. NSF Compliance: Fabricate and label equipment components that will be in contact with 
potable water to comply with NSF 61 Annex G, "Drinking Water System Components - Health 
Effects."

1.7 COORDINATION

A. Coordinate sizes and locations of concrete bases with actual equipment provided.

1.8 WARRANTY

A. Special Warranty: Manufacturer's standard form in which manufacturer agrees to repair or 
replace components of electric, domestic-water heaters that fail in materials or workmanship 
within specified warranty period.

1. Failures include, but are not limited to, the following:

a. Structural failures including storage tank and supports.
b. Faulty operation of controls.
c. Deterioration of metals, metal finishes, and other materials beyond normal use.

2. Warranty Periods: From date of Substantial Completion.

a. Commercial, Electric, Storage, Domestic-Water Heaters:

1) Storage Tank: Ten years.
2) Controls and Other Components: Five years.

b. Compression Tanks: Ten years.

PART 2 - PRODUCTS

2.1 COMMERCIAL, ELECTRIC, DOMESTIC-WATER HEATERS

A. Commercial, Electric, Domestic-Water Heaters:

1. Commercial, Storage, Electric Water Heaters:
a. Bradford White Co.
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b. State Industries.
c. Rheem. 

2. Standard: UL 1453.
3. Tank Construction: ASME-code steel with 150-psig working-pressure rating..

a. Tappings: Factory fabricated of materials compatible with tank for piping 
connections, relief valve, pressure gage, thermometer, drain, anode rod, and 
controls as required.  Attach tappings to tank before testing and labeling.
ASME B1.20.1 pipe thread.

b. Interior Finish:  Materials and thicknesses complying with NSF 61, barrier 
materials for potable-water tank linings.  Extend finish into and through tank 
fittings and outlets.

c. Insulation:  Comply with ASHRAE 90.1.  Surround entire storage tank except 
connections and controls.

d. Jacket:  Steel, with enameled finish.

4. Factory-Installed Tank Appurtenances:

a. Anode Rod: Replaceable magnesium.
b. Drain Valve: Corrosion-resistant metal complying with ASSE 1005.
c. Insulation: Comply with ASHRAE/IESNA 90.1.
d. Jacket: Steel with enameled finish.
e. Heating Elements: Electric, screw-in or bolt-on immersion type arranged in 

multiples of three.
f. Temperature Control: Adjustable thermostat.
g. Safety Controls: High-temperature-limit and low-water cutoff devices or systems.
h. Relief Valve: ASME rated and stamped for combination temperature-and-pressure 

relief valve. Include relieving capacity at least as great as heat input, and include 
pressure setting less than domestic-water heater working-pressure rating. Select 
relief valve with sensing element that extends into storage tank.

i. Gages: Combination temperature-and-pressure type or separate thermometer and 
pressure gage.

5. Special Requirements: NSF 5 construction.

6. Capacity and Characteristics: See Drawings

2.2 DOMESTIC-WATER HEATER ACCESSORIES

A. Domestic-Water Compression Tanks:
1. Basis-of-Design Product:  Subject to compliance with requirements, provide product 

indicated on Drawings or comparable product by one of the following:

a. AMTROL Inc.
b. Smith, A. O. Water Products Co.; a division of A. O. Smith Corporation.
c. State Industries.
d. Taco, Inc.
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2. Description: Steel pressure-rated tank constructed with welded joints and factory-
installed butyl-rubber diaphragm. Include air precharge to minimum system-operating 
pressure at tank.

3. Construction:

a. Tappings: Factory-fabricated steel, welded to tank before testing and labeling.
Include ASME B1.20.1 pipe thread.

b. Interior Finish: Comply with NSF 61 Annex G barrier materials for potable-water 
tank linings, including extending finish into and through tank fittings and outlets.

c. Air-Charging Valve: Factory installed.

4. Capacity and Characteristics: See drawings.

B. Drain Pans: Corrosion-resistant metal with raised edge. Comply with ANSI/CSA LC 3. Include 
dimensions not less than base of domestic-water heater, and include drain outlet not less than 
NPS 3/4 with ASME B1.20.1 pipe threads or with ASME B1.20.7 garden-hose threads.

C. Piping-Type Heat Traps: Field-fabricated piping arrangement according to 
ASHRAE/IESNA 90.1.

D. Heat-Trap Fittings: ASHRAE 90.2.

E. Manifold Kits: Domestic-water heater manufacturer's factory-fabricated inlet and outlet piping 
for field installation, for multiple domestic-water heater installation. Include ball-, butterfly-, or 
gate-type shutoff valves to isolate each domestic-water heater and calibrated balancing valves to 
provide balanced flow through each domestic-water heater.

1. Comply with requirements for ball-, butterfly-, or gate-type shutoff valves specified in 
Section 220523.12 "Ball Valves for Plumbing Piping," Section 220523.13 "Butterfly 
Valves for Plumbing Piping," and Section 220523.15 "Gate Valves for Plumbing Piping."

2. Comply with requirements for balancing valves specified in Section 221119 "Domestic 
Water Piping Specialties."

F. Pressure-Reducing Valves: ASSE 1003 for water. Set at 25-psig-maximum outlet pressure 
unless otherwise indicated.

G. Combination Temperature-and-Pressure Relief Valves: ASME rated and stamped. Include 
relieving capacity at least as great as heat input, and include pressure setting less than domestic-
water heater working-pressure rating. Select relief valves with sensing element that extends into 
storage tank.

H. Pressure Relief Valves: ASME rated and stamped. Include pressure setting less than domestic-
water heater working-pressure rating.

I. Vacuum Relief Valves: ANSI Z21.22/CSA 4.4.

J. Shock Absorbers: ASSE 1010 or PDI-WH 201, Size A water hammer arrester.

K. Domestic-Water Heater Stands: Manufacturer's factory-fabricated steel stand for floor 
mounting, capable of supporting domestic-water heater and water. Include dimension that will 
support bottom of domestic-water heater a minimum of 18 inches above the floor.
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L. Domestic-Water Heater Mounting Brackets: Manufacturer's factory-fabricated steel bracket for 
wall mounting, capable of supporting domestic-water heater and water.

2.3 SOURCE QUALITY CONTROL

A. Factory Tests: Test and inspect domestic-water heaters specified to be ASME-code 
construction, according to ASME Boiler and Pressure Vessel Code.

B. Hydrostatically test domestic-water heaters to minimum of one and one-half times pressure 
rating before shipment.

C. Electric, domestic-water heaters will be considered defective if they do not pass tests and 
inspections. Comply with requirements in Section 014000 "Quality Requirements" for retesting 
and reinspecting requirements and Section 017300 "Execution" for requirements for correcting 
the Work.

D. Prepare test and inspection reports.

PART 3 - EXECUTION

3.1 DOMESTIC-WATER HEATER INSTALLATION

A. Commercial, Electric, Domestic-Water Heater Mounting: Install commercial, electric, 
domestic-water heaters on concrete base. Comply with requirements for concrete bases 
specified in Section 033000 "Cast-in-Place Concrete." Section 033053 "Miscellaneous Cast-in-
Place Concrete."

1. Exception: Omit concrete bases for commercial, electric, domestic-water heaters if 
installation on stand, bracket, suspended platform, or directly on floor is indicated.

2. Maintain manufacturer's recommended clearances.
3. Arrange units so controls and devices that require servicing are accessible.
4. Install dowel rods to connect concrete base to concrete floor. Unless otherwise indicated, 

install dowel rods on 18-inch centers around the full perimeter of concrete base.
5. For supported equipment, install epoxy-coated anchor bolts that extend through concrete 

base and anchor into structural concrete floor.
6. Place and secure anchorage devices. Use setting drawings, templates, diagrams, 

instructions, and directions furnished with items to be embedded.
7. Install anchor bolts to elevations required for proper attachment to supported equipment.
8. Anchor domestic-water heaters to substrate.

B. Install electric, domestic-water heaters level and plumb, according to layout drawings, original 
design, and referenced standards. Maintain manufacturer's recommended clearances. Arrange 
units so controls and devices needing service are accessible.

1. Install shutoff valves on domestic-water-supply piping to domestic-water heaters and on 
domestic-hot-water outlet piping. Comply with requirements for shutoff valves specified 
in Section 220523.12 "Ball Valves for Plumbing Piping," Section 220523.13 "Butterfly 
Valves for Plumbing Piping," and Section 220523.15 "Gate Valves for Plumbing Piping."
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C. Install commercial, electric, domestic-water heaters with seismic-restraint devices. Comply with 
requirements for seismic-restraint devices specified in Section 220548 "Vibration and Seismic 
Controls for Plumbing Piping and Equipment."

D. Install combination temperature-and-pressure relief valves in top portion of storage tanks. Use 
relief valves with sensing elements that extend into tanks. Extend commercial-water-heater 
relief-valve outlet, with drain piping same as domestic-water piping in continuous downward 
pitch, and discharge by positive air gap onto closest floor drain.

E. Install combination temperature-and-pressure relief valves in water piping for electric, 
domestic-water heaters without storage. Extend commercial-water-heater relief-valve outlet, 
with drain piping same as domestic-water piping in continuous downward pitch, and discharge 
by positive air gap onto closest floor drain.

F. Install water-heater drain piping as indirect waste to spill by positive air gap into open drains or 
over floor drains. Install hose-end drain valves at low points in water piping for electric, 
domestic-water heaters that do not have tank drains. Comply with requirements for hose-end 
drain valves specified in Section 221119 "Domestic Water Piping Specialties."

G. Install thermometers on outlet piping of electric, domestic-water heaters. Comply with 
requirements for thermometers.

H. Assemble and install inlet and outlet piping manifold kits for multiple electric, domestic-water 
heaters. Fabricate, modify, or arrange manifolds for balanced water flow through each electric, 
domestic-water heater. Include shutoff valve and thermometer in each domestic-water heater 
inlet and outlet, and throttling valve in each electric, domestic-water heater outlet. Comply with 
requirements for valves and thermometers.

I. Install pressure-reducing valve with integral bypass relief valve in electric, domestic-water 
booster-heater inlet piping and water hammer arrester in booster-heater outlet piping. Set 
pressure-reducing valve for outlet pressure of 25 psig. Comply with requirements for pressure-
reducing valves and water hammer arresters specified in Section 221119 "Domestic Water 
Piping Specialties."

J. Install piping-type heat traps on inlet and outlet piping of electric, domestic-water heater storage 
tanks without integral or fitting-type heat traps.

K. Fill electric, domestic-water heaters with water.

L. Charge domestic-water compression tanks with air.

3.2 CONNECTIONS

A. Comply with requirements for piping specified in Section 221116 "Domestic Water Piping." 
Drawings indicate general arrangement of piping, fittings, and specialties.

B. Where installing piping adjacent to electric, domestic-water heaters, allow space for service and 
maintenance of water heaters. Arrange piping for easy removal of domestic-water heaters.

C. Connect hot- and cold-water piping with shutoff valves and unions.
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D. Make connections with dielectric fittings where piping is made of dissimilar metal.

E. Electrical Connections:  Power wiring and disconnect switches are specified in Division 16 Sec-
tions.  Arrange wiring to allow unit service.

F. Ground equipment.

1. Tighten electrical connectors and terminals according to manufacturer's published torque-
tightening values.  If manufacturer's torque values are not indicated, use those specified 
in UL 486A and UL 486B.

3.3 IDENTIFICATION

A. Identify system components. Comply with requirements for identification specified in 
Section 220553 "Identification for Plumbing Piping and Equipment."

3.4 FIELD QUALITY CONTROL

A. Perform tests and inspections.

1. Manufacturer's Field Service: Engage a factory-authorized service representative to 
inspect components, assemblies, and equipment installations, including connections, and 
to assist in testing.

2. Leak Test: After installation, charge system and test for leaks. Repair leaks and retest 
until no leaks exist.

3. Operational Test: After electrical circuitry has been energized, start units to confirm 
proper operation.

4. Test and adjust controls and safeties. Replace damaged and malfunctioning controls and 
equipment.

B. Electric, domestic-water heaters will be considered defective if they do not pass tests and 
inspections. Comply with requirements in Section 014000 "Quality Requirements" for retesting 
and reinspecting requirements and Section 017300 "Execution" for requirements for correcting 
the Work.

C. Prepare test and inspection reports.

3.5 DEMONSTRATION

A. Train Owner's maintenance personnel to adjust, operate, and maintain commercial, electric, 
domestic-water heaters.

END OF SECTION 223300
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PART 1 - GENERAL

1.1 RELATED DOCUMENTS

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

1.2 SUMMARY

A. This Section includes the following conventional plumbing fixtures and related components:

1. Faucets for lavatories and sinks.
2. Flushometers.
3. Toilet seats.
4. Protective shielding guards.
5. Fixture supports.
6. Water closets.
7. Urinals
8. Lavatories.
9. Kitchen sinks.
10. Service basins.

B. Related Sections include the following:

1. Division 10 Section "Toilet, Bath, and Laundry Accessories."
2. Division 22 Section "Domestic Water Piping Specialties" for backflow preventers, floor 

drains, and specialty fixtures not included in this Section.
3. Division 22 Section "Drinking Fountains and Water Coolers."
4. Division 31 Section "Facility Water Distribution Piping" for exterior plumbing fixtures 

and hydrants.

1.3 DEFINITIONS

A. ABS:  Acrylonitrile-butadiene-styrene plastic.

B. Accessible Fixture:  Plumbing fixture that can be approached, entered, and used by people with 
disabilities.

C. Cast Polymer:  Cast-filled-polymer-plastic material.  This material includes cultured-marble and 
solid-surface materials.

D. Cultured Marble:  Cast-filled-polymer-plastic material with surface coating.

E. Fitting:  Device that controls the flow of water into or out of the plumbing fixture.  Fittings 
specified in this Section include supplies and stops, faucets and spouts, shower heads and tub 
spouts, drains and tailpieces, and traps and waste pipes.  Piping and general-duty valves are 
included where indicated.
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F. FRP:  Fiberglass-reinforced plastic.

G. PMMA:  Polymethyl methacrylate (acrylic) plastic.

H. PVC:  Polyvinyl chloride plastic.

I. Solid Surface:  Nonporous, homogeneous, cast-polymer-plastic material with heat-, impact-, 
scratch-, and stain-resistance qualities.

1.4 SUBMITTALS

A. Product Data:  For each type of plumbing fixture indicated.  Include selected fixture and trim, 
fittings, accessories, appliances, appurtenances, equipment, and supports.  Indicate materials 
and finishes, dimensions, construction details, and flow-control rates.

B. Shop Drawings:  Diagram power, signal, and control wiring.

C. Operation and Maintenance Data:  For plumbing fixtures to include in emergency, operation, 
and maintenance manuals.

D. Warranty:  Special warranty specified in this Section.

1.5 QUALITY ASSURANCE

A. Source Limitations:  Obtain plumbing fixtures, faucets, and other components of each category 
through one source from a single manufacturer.

1. Exception:  If fixtures, faucets, or other components are not available from a single 
manufacturer, obtain similar products from other manufacturers specified for that 
category.

B. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, 
Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for 
intended use.

C. Regulatory Requirements:  Comply with requirements in ICC A117.1, "Accessible and Usable 
Buildings and Facilities"; Public Law 90-480, "Architectural Barriers Act"; and Public 
Law 101-336, "Americans with Disabilities Act"; for plumbing fixtures for people with 
disabilities.

D. Regulatory Requirements:  Comply with requirements in Public Law 102-486, "Energy Policy 
Act," about water flow and consumption rates for plumbing fixtures.

E. NSF Standard:  Comply with NSF 61, "Drinking Water System Components--Health Effects," 
for fixture materials that will be in contact with potable water.

F. Select combinations of fixtures and trim, faucets, fittings, and other components that are 
compatible.
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G. Comply with the following applicable standards and other requirements specified for plumbing 
fixtures:

1. Enameled, Cast-Iron Fixtures:  ASME A112.19.1M.
2. Porcelain-Enameled, Formed-Steel Fixtures:  ASME A112.19.4M.
3. Stainless-Steel Commercial, Handwash Sinks:  NSF 2 construction.
4. Vitreous-China Fixtures:  ASME A112.19.2M.
5. Water-Closet, Flush Valve, Tank Trim:  ASME A112.19.5.
6. Water-Closet, Flushometer Tank Trim:  ASSE 1037.

H. Comply with the following applicable standards and other requirements specified for lavatory
and sink faucets:

1. Backflow Protection Devices for Faucets with Side Spray:  ASME A112.18.3M.
2. Backflow Protection Devices for Faucets with Hose-Thread Outlet:  ASME A112.18.3M.
3. Diverter Valves for Faucets with Hose Spray:  ASSE 1025.
4. Faucets:  ASME A112.18.1.
5. Hose-Connection Vacuum Breakers:  ASSE 1011.
6. Hose-Coupling Threads:  ASME B1.20.7.
7. Integral, Atmospheric Vacuum Breakers:  ASSE 1001.
8. NSF Potable-Water Materials:  NSF 61.
9. Pipe Threads:  ASME B1.20.1.
10. Sensor-Actuated Faucets and Electrical Devices:  UL 1951.
11. Supply Fittings:  ASME A112.18.1.
12. Brass Waste Fittings:  ASME A112.18.2.

I. Comply with the following applicable standards and other requirements specified for 
miscellaneous fittings:

1. Atmospheric Vacuum Breakers:  ASSE 1001.
2. Brass and Copper Supplies:  ASME A112.18.1.
3. Dishwasher Air-Gap Fittings:  ASSE 1021.
4. Plastic Tubular Fittings:  ASTM F 409.
5. Sensor-Operation Flushometers:  ASSE 1037 and UL 1951.

J. Comply with the following applicable standards and other requirements specified for 
miscellaneous components:
1. Flexible Water Connectors:  ASME A112.18.6.
2. Floor Drains:  ASME A112.6.3.
3. Grab Bars:  ASTM F 446.
4. Hose-Coupling Threads:  ASME B1.20.7.
5. Off-Floor Fixture Supports:  ASME A112.6.1M.
6. Pipe Threads:  ASME B1.20.1.
7. Plastic Toilet Seats:  ANSI Z124.5.
8. Supply and Drain Protective Shielding Guards:  ICC A117.1.
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1.6 WARRANTY

A. Special Warranties:  Manufacturer's standard form in which manufacturer agrees to repair or 
replace components of whirlpools that fail in materials or workmanship within specified 
warranty period.

1. Failures include, but are not limited to, the following:

a. Structural failures of unit shell.
b. Faulty operation of controls, blowers, pumps, heaters, and timers.
c. Deterioration of metals, metal finishes, and other materials beyond normal use.

PART 2 - PRODUCTS

2.1 LAVATORY FAUCETS

A. Lavatory Faucets:

1. Manufacturers:  Subject to compliance with requirements, manufacturers offering 
products that may be incorporated into the Work include the following:

a. Chicago Faucets.
b. Elkay Manufacturing Co.
c. Moen, Inc.

2. Description: See plumbing schedule.

2.2 SINK FAUCETS

A. Sink Faucets:

1. Manufacturers:  Subject to compliance with requirements, manufacturers offering 
products that may be incorporated into the Work include the following:

a. Advanced TABCO.
b. Klinger’s Trading.
c. Elkay USA

2. Description: See plumbing schedule.

2.3 FLUSHOMETERS

A. Flushometers:

1. Manufacturers:  Subject to compliance with requirements, manufacturers offering 
products that may be incorporated into the Work include the following:
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a. Sloan Valve Company.
b. Zurn

2. Description:  See plumbing schedule. 

2.4 TOILET SEATS

A. Toilet Seats:

1. Manufacturers:  Subject to compliance with requirements, manufacturers offering 
products that may be incorporated into the Work include the following:

a. American Standard Companies, Inc.
b. Bemis Manufacturing Company.
c. Kohler Co.

2. Description:  See plumbing schedule.

2.5 PROTECTIVE SHIELDING GUARDS

A. Protective Shielding Pipe Covers:

1. Available Manufacturers:  Subject to compliance with requirements, manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the following:

a. TRUEBRO, Inc.

2. Description:  Manufactured plastic wraps for covering plumbing fixture hot- and cold-
water supplies and trap and drain piping.  Comply with Americans with Disabilities Act 
(ADA) requirements.

2.6 FIXTURE SUPPORTS

A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering 
products that may be incorporated into the Work include, but are not limited to, the following:

1. MIFAB Manufacturing Inc.
2. Zurn Plumbing Products Group; Specification Drainage Operation.
3. Watts Drainage.

B. Water-Closet Supports:

1. Description:  See plumbing schedule.

C. Urinals Supports:



SECTION 224000 - PLUMBING FIXTURES

Ethos Engineering 224000 - 6

1. Description:  See plumbing schedule. 

D. Lavatory Supports:

1. Description:  See plumbing schedule. 

E. Sink Supports:

1. Description:  See plumbing schedule. 

2.7 WATER CLOSETS

A. Water Closets:

1. Manufacturers: Subject to compliance with requirements, manufacturers offering 
products that may be incorporated into the Work include the following:

a. Crane Plumbing, L.L.C./Fiat Products.
b. American Standard Companies, Inc.
c. Zurn
d. Kohler
e. Toto USA.

2. Description: See plumbing schedule. 

B. Urinals:

1. Manufacturers: Subject to compliance with requirements, manufacturers offering 
products that may be incorporated into the Work include the following:

a. Crane Plumbing, L.L.C./Fiat Products.
b. American Standard Companies, Inc.
c. Zurn
d. Kohler
e. Toto USA.

2. Description: See plumbing schedule.  

2.8 LAVATORIES

A. Lavatories:

1. Manufacturers: Subject to compliance with requirements, manufacturers offering 
products that may be incorporated into the Work include the following:

a. American Standard Companies, Inc.
b. Toto USA
c. Crane Plumbing, L.L.C./Fiat Products.

2. Description:  See plumbing schedule. 
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2.9 KITCHEN SINKS

A. Kitchen Sinks:

1. Manufacturers: Subject to compliance with requirements, manufacturers offering 
products that may be incorporated into the Work include the following:

a. Elkay USA
b. Acorn
c. Klinger’s Trading.

2. Description:  See plumbing schedule. 

2.10 SERVICE BASINS

A. Mop Service Basim:

1. Manufacturers: Subject to compliance with requirements, manufacturers offering 
products that may be incorporated into the Work include the following:

a. American Standard Companies, Inc.
b. Toto USA
c. Crane Plumbing, L.L.C./Fiat Products.

2. Description:  See plumbing schedule.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine roughing-in of water supply and sanitary drainage and vent piping systems to verify 
actual locations of piping connections before plumbing fixture installation.

B. Examine cabinets, counters, floors, and walls for suitable conditions where fixtures will be 
installed.

C. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 INSTALLATION

A. Assemble plumbing fixtures, trim, fittings, and other components according to manufacturers' 
written instructions.

B. Install off-floor supports, affixed to building substrate, for wall-mounting fixtures.

1. Use carrier supports with waste fitting and seal for back-outlet fixtures.
2. Use carrier supports without waste fitting for fixtures with tubular waste piping.
3. Use chair-type carrier supports with rectangular steel uprights for accessible fixtures.
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C. Install back-outlet, wall-mounting fixtures onto waste fitting seals and attach to supports.

D. Install floor-mounting fixtures on closet flanges or other attachments to piping or building 
substrate.

E. Install wall-mounting fixtures with tubular waste piping attached to supports.

F. Install floor-mounting, back-outlet water closets attached to building floor substrate and wall 
bracket and onto waste fitting seals.

G. Install counter-mounting fixtures in and attached to casework.

H. Install fixtures level and plumb according to roughing-in drawings.

I. Install water-supply piping with stop on each supply to each fixture to be connected to water 
distribution piping.  Attach supplies to supports or substrate within pipe spaces behind fixtures.  
Install stops in locations where they can be easily reached for operation.

1. Exception:  Use ball, gate, or globe valves if supply stops are not specified with fixture.  
Valves are specified in Division 22 Section "General-Duty Valves for Plumbing Piping."

J. Install trap and tubular waste piping on drain outlet of each fixture to be directly connected to 
sanitary drainage system.

K. Install tubular waste piping on drain outlet of each fixture to be indirectly connected to drainage 
system.

L. Install flushometer valves for accessible water closets with handle mounted on wide side of 
compartment.  Install other actuators in locations that are easy for people with disabilities to 
reach.

M. Install tanks for accessible, tank-type water closets with lever handle mounted on wide side of 
compartment.

N. Install toilet seats on water closets.

O. Install faucet-spout fittings with specified flow rates and patterns in faucet spouts if faucets are 
not available with required rates and patterns.  Include adapters if required.

P. Install water-supply flow-control fittings with specified flow rates in fixture supplies at stop 
valves.

Q. Install faucet flow-control fittings with specified flow rates and patterns in faucet spouts if 
faucets are not available with required rates and patterns.  Include adapters if required.

R. Install traps on fixture outlets.

1. Exception:  Omit trap on fixtures with integral traps.
2. Exception:  Omit trap on indirect wastes, unless otherwise indicated.
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S. Install escutcheons at piping wall ceiling penetrations in exposed, finished locations and within 
cabinets and millwork.  Use deep-pattern escutcheons if required to conceal protruding fittings.  
Escutcheons are specified in Division 22 Section "Escutcheons for Plumbing Piping."

T. Set service basins in leveling bed of cement grout.  Grout is specified in Division 22 Section 
"Common Work Results for Plumbing."

U. Seal joints between fixtures and walls, floors, and countertops using sanitary-type, one-part, 
mildew-resistant silicone sealant.  Match sealant color to fixture color.  Sealants are specified in 
Division 07 Section "Joint Sealants."

3.3 CONNECTIONS

A. Piping installation requirements are specified in other Division 22 Sections.  Drawings indicate 
general arrangement of piping, fittings, and specialties.

B. Connect fixtures with water supplies, stops, and risers, and with traps, soil, waste, and vent 
piping.  Use size fittings required to match fixtures.

C. Ground equipment according to Division 26 Section "Grounding and Bonding for Electrical 
Systems."

D. Connect wiring according to Division 26 Section "Low-Voltage Electrical Power Conductors 
and Cables."

3.4 FIELD QUALITY CONTROL

A. Verify that installed plumbing fixtures are categories and types specified for locations where 
installed.

B. Check that plumbing fixtures are complete with trim, faucets, fittings, and other specified 
components.

C. Inspect installed plumbing fixtures for damage.  Replace damaged fixtures and components.

D. Test installed fixtures after water systems are pressurized for proper operation.  Replace 
malfunctioning fixtures and components, then retest.  Repeat procedure until units operate 
properly.

E. Install fresh batteries in sensor-operated mechanisms.

3.5 ADJUSTING

A. Operate and adjust faucets and controls.  Replace damaged and malfunctioning fixtures, fittings, 
and controls.

B. Operate and adjust controls.  Replace damaged and malfunctioning units and controls.

C. Adjust water pressure at faucets and flushometer valves to produce proper flow and stream.
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D. Replace washers and seals of leaking and dripping faucets and stops.

E. Install fresh batteries in sensor-operated mechanisms.

3.6 CLEANING

A. Clean fixtures, faucets, and other fittings with manufacturers' recommended cleaning methods 
and materials.  Do the following:

1. Remove faucet spouts and strainers, remove sediment and debris, and reinstall strainers 
and spouts.

2. Remove sediment and debris from drains.

B. After completing installation of exposed, factory-finished fixtures, faucets, and fittings, inspect 
exposed finishes and repair damaged finishes.

3.7 PROTECTION

A. Provide protective covering for installed fixtures and fittings.

B. Do not allow use of plumbing fixtures for temporary facilities unless approved in writing by 
Owner.

END OF SECTION 224000
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PART 1 - GENERAL

1.1 RELATED DOCUMENTS

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

1.2 SUMMARY

A. Section includes drinking fountains and related components.

1.3 ACTION SUBMITTALS

A. Product Data: For each type of drinking fountain.
1. Include construction details, material descriptions, dimensions of individual components 

and profiles, and finishes.
2. Include operating characteristics, and furnished specialties and accessories.

1.4 CLOSEOUT SUBMITTALS

A. Maintenance Data: For drinking fountains to include in maintenance manuals.

1.5 QUALITY ASSURANCE

A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, 
Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for 
intended use.

B. Regulatory Requirements:  Comply with requirements in ICC A117.1, "Accessible and Usable 
Buildings and Facilities" for fixtures for people with disabilities.

C. NSF Standard:  Comply with NSF 61, "Drinking Water System Components--Health Effects," 
for fixture materials that will be in contact with potable water.

D. ARI Standard:  Comply with ARI's "Directory of Certified Drinking Water Coolers" for style 
classifications.

E. ARI Standard:  Comply with ARI 1010, "Self-Contained, Mechanically Refrigerated Drinking-
Water Coolers," for water coolers and with ARI's "Directory of Certified Drinking Water 
Coolers" for type and style classifications.

F. ASHRAE Standard:  Comply with ASHRAE 34, "Designation and Safety Classification of 
Refrigerants," for water coolers.  Provide HFC 134a refrigerant, unless otherwise indicated.
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1.6 EXTRA MATERIALS

A. Furnish extra materials described below that match products installed and that are packaged 
with protective covering for storage and identified with labels describing contents.
1. Filter Cartridges:  Equal to 10 percent of amount installed for each type and size 

indicated, but no fewer than 3 of each.

PART 2 - PRODUCTS

2.1 DRINKING FOUNTAINS

A. Drinking Fountains: See Drawings for schedules and description.
1. Manufacturers: 

a. Elkay Manufacturing Co.
b. Oasis.
c. Halsey Taylor
d. Acorn Engineering Co.

2.2 FIXTURE SUPPORTS

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following:
1. Josam Co.
2. MIFAB Manufacturing, Inc.
3. Zurn Plumbing Products Group; Specification Drainage Operation.

B. Description:  ASME A112.6.1M, water cooler carriers.  Include vertical, steel uprights with feet 
and tie rods and bearing plates with mounting studs matching fixture to be supported.
1. Type I:  Hanger-type carrier with two vertical uprights.
2. Type II:  Bilevel, hanger-type carrier with three vertical uprights.
3. Supports for Accessible Fixtures:  Include rectangular, vertical, steel uprights instead of 

steel pipe uprights.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine roughing-in for water-supply and sanitary drainage and vent piping systems to verify 
actual locations of piping connections before fixture installation.

B. Examine walls and floors for suitable conditions where fixtures will be installed.

C. Proceed with installation only after unsatisfactory conditions have been corrected.
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3.2 INSTALLATION

A. Install fixtures level and plumb according to roughing-in drawings. For fixtures indicated for 
children, install at height required by authorities having jurisdiction.

B. Set pedestal drinking fountains on floor.

C. Install recessed drinking fountains secured to wood blocking in wall construction.

D. Install off-the-floor carrier supports, affixed to building substrate, for wall-mounted fixtures.

E. Install water-supply piping with shutoff valve on supply to each fixture to be connected to 
domestic-water distribution piping. Use ball or gate valve. Install valves in locations where they 
can be easily reached for operation.

F. Install trap and waste piping on drain outlet of each fixture to be connected to sanitary drainage 
system.

G. Install wall flanges or escutcheons at piping wall penetrations in exposed, finished locations.
Use deep-pattern escutcheons where required to conceal protruding fittings. Comply with 
escutcheon requirements specified in Section 220518 "Escutcheons for Plumbing Piping."

H. Seal joints between fixtures and walls using sanitary-type, one-part, mildew-resistant, silicone 
sealant. Match sealant color to fixture color. Comply with sealant requirements specified in 
Section 079200 "Joint Sealants."

3.3 CONNECTIONS

A. Connect fixtures with water supplies, stops, and risers, and with traps, soil, waste, and vent 
piping. Use size fittings required to match fixtures.

B. Comply with water piping requirements specified in Section 221116 "Domestic Water Piping."

C. Install ball or gate shutoff valve on water supply to each fixture. Comply with valve 
requirements.

D. Comply with soil and waste piping requirements specified in Section 221316 "Sanitary Waste 
and Vent Piping."

3.4 ADJUSTING

A. Adjust fixture flow regulators for proper flow and stream height.

B. Adjust water cooler temperature settings.

3.5 FIELD QUALITY CONTROL

A. Water Cooler Testing:  After electrical circuitry has been energized, test for compliance with 
requirements.  Test and adjust controls and safeties.
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1. Remove and replace malfunctioning units and retest as specified above.
2. Report test results in writing.

3.6 CLEANING

A. After installing fixtures, inspect unit. Remove paint splatters and other spots, dirt, and debris.
Repair damaged finish to match original finish.

B. Clean fixtures, on completion of installation, according to manufacturer's written instructions.

C. Provide protective covering for installed fixtures.

D. Do not allow use of fixtures for temporary facilities unless approved in writing by Owner.

END OF SECTION 224713
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CAST-IN-PLACE CONCRETE

SECTION 033000 - CONCRETE WORK

PART 1 - GENERAL

I. RELATED DOCUMENTS:

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

1.2 SUMMARY:

I. Extent of concrete work is shown on drawings.

1.3 SUBMITTALS:

A. Product Data: Submit data for non-proprietary materials and items, including reinforcement and 
forming accessories, admixtures, patching compounds, waterstops, joint systems, curing 
compounds, dry-shake finish materials, and others as requested by Architect.

B. Shop Drawings: Reinforcement: Submit originals shop drawings for fabrication, bending, and 
placement�of�concrete�reinforcement.��Comply�with�ACI�315�“Manual of Standard Practice for 
Detailing�Reinforced�Concrete�Structures”�showing�bar�schedules,�stirrup�spacing,�diagrams�of�
bent bars, arrangement of concrete reinforcement.  Include special reinforcement required for 
openings through concrete structures.

1.4 QUALITY ASSURANCE:

I. Codes and Standards: Comply with provisions of following codes, specifications, and standards, 
except where more stringent requirements are shown or specified:

1. ACI�301�“Specifications�for�Structural�Concrete�for�Buildings”.
2. ACI 318�“Building�Code�Requirements�for�Reinforced�Concrete”.
3. Concrete�Reinforcing�Steel�Institute�(CRSI),”Manual�of�Standard�Practice”.

I. Materials and installed work may require testing and retesting at anytime during progress of work.  
Tests, including retesting�of�rejected�materials�for�installed�work,�shall�be�done�at�Contractor’s�
expense.

PART 2 - PRODUCTS

2.1 FORM MATERIALS:

A. Forms for Exposed Finish Concrete: Plywood, metal, metal-framed plywood faced, or other 
acceptable panel-type materials, to provide continuous, straight, smooth, exposed surfaces.  
Furnish in largest practicable sizes to minimize number of joints and to conform to joint system 
shown on drawings.

B. Use plywood complying with U.S. Product Standard PS-1�“B-B (Concrete Form) Plywood”,�Class�
1, Exterior Grade or better, mill-oiled and edge-sealed, with each piece bearing legible inspection 
trademark.

C. Forms for Unexposed Finish Concrete: Plywood, lumber, metal, or other acceptable
material.  Provide lumber dressed on at least 2 edges and one side for tight fit.



D. Form Coatings: Provide commercial formulation form-coating compounds that will not bond with, 
stain, nor adversely affect concrete surfaces, and will not impair subsequent treatments of concrete 
surfaces.

2.2 REINFORCING MATERIALS:

I. Reinforcing Bars: ASTM A 615, Grade 60, deformed.

I. Steel Wire: ASTM A  82, plain, cold-drawn steel.

I. Welded Wire Fabric: ASTM A 185, welded steel wire fabric.

I. Supports for Reinforcement: Bolsters, chairs, spacers, and other devices for spacing, supporting, 
and fastening reinforcing bars and welded wire fabric in place.  Use wire bar type supports 
complying with CRSI specifications.

1. For slabs-on-grade, use supports with sand plates or horizontal runners where base material will 
not support chair legs.

2.3 CONCRETE MATERIALS:

A. Portland�Cement:�ASTM�C�150,�Type�I,�“Alamo�Cement”�or�equal.
1. Use one brand of cement throughout project, unless otherwise acceptable to Architect.

A. Fly Ash: ASTM C 618, Type C or Type F.

B. Normal Weight Aggregates: ASTM C 33, and as herein specified.  Provide aggregates from a 
single source for exposed concrete.

1. For exterior exposed surfaces, do not use fine or coarse aggregates containing spalling-causing 
deleterious substances.

2. Local aggregates not complying with ASTM C 33 but which have shown by special test or actual 
service to produce concrete of adequate strength and durability may be used when acceptable to 
Architect.

A. Water: Drinkable.

B. Water-Reducing Admixture: ASTM C 494, Type A, and containing not more than 0.1 percent 
chloride ions.

1. Available Products: Subject to compliance with requirements, products which may be incorporated 
in the work include, but are not limited to, the following:

a) “WRDA�Hycol”;�W.R.�Grace.
b) “PSI�N”;�Grifford-Hill/American Admixtures
c) “Eucon�WR-75"; Euclid Chemical Co.
d) “Pozzolith�Normal”;�Master�Builders.
e) “Plastocrete�160";�Sika�Chemical�Corp.
f) “Chemtard”;�Chem-Masters Corp.
g) “Pro-Kete-N”;�Protex�Industries,�Inc.

A. Water-Reducing, Non-Chloride Accelerator Admixture: ASTM C 494, Type E, and containing not 
more than 0.1 percent chloride ions.

1. Available Products: Subject to compliance with requirements, products which may be incorporated 
in the work include, but are not limited to, the following:

a) “Accelguard�80";�Euclid�Chemical Co.
b) “Pozzolith�High�Early”;�Master�Builders.
c) “Gilco�Accelerator”;�Gifford-Hill/American Admixtures

G. Water-Reducing, Retarding Admixture: ASTM C 494, Type D, and containing not more than   
.1 percent chloride icons.

1. Available Products: Subject to compliance with requirements, products which may be incorporated 
in the work include, but are not limited to, the following:



a) “Edoco�20006";�Edoco�Technical�Proudcts.
b) “Pozzolith�Retarder”;�Master�Builders.
c) “Eucon�Retarder�75";�Euclid�Chemical�Co.
d) “Daratard”;�W.R.�Grace.
e) “PSI�R”;�Gifford-Hill/American Admixtures.
f) “Plastiment”;�Sika�Chemical�Co.
g) “Protard”;�Protex�Industries,�Inc.

I. Prohibited Admixtures: Calcium chloride thyocyanates or admixtures containing more than 0.1 
percent chloride ions are not permitted.

2.4 RELATED MATERIALS:

A. Vapor Retarder: Provide vapor retarder cover over prepared base material where indicated below 
slabs on grade.  Use only materials which are resistant to decay when tested in accordance with 
ASTM E 154, as follows:

1. Polyethylene sheet not less than 10 mils thick.
2. Non-Shrink Grout: CRD-C 621, Factory premixed grout.dedit
B.
1. Products: Provide the following or an approved equal:
a) “Utility�Grout”;�Sonneborn-Rexnord.

C.   Liquid-Membrane-Forming Curing Compound: Liquid type membrane-forming curing compound 
complying with ASTM C 309, Type I, Class A.  Moisture loss not more than 0.055 gr./sq. cm. 
When applied at 200 sq ft/gal.

2. Products: Provide the following or an approved equal:
a) “Utility�Grout”;�Sonneborn-Rexnord.

2.5 PROPORTIONING AND DESIGN OF MIXES:

A.   Prepare design mixes for each type and strength of concrete by either laboratory trial batch or field 
experience methods as specified in ACI 301.  If trial batch method used, use an independent 
testing facility acceptable to Architect for preparing and reporting proposed mix designs.  The 
testing facility shall not be the same as used for field quality control testing.

B. Limit use of fly ash to not exceed 25 percent of cement content by weight.

C. Submit written reports to Architect and Structural Engineer of each proposed mix for each class of 
concrete at least 15 days prior to start of work.  Do not begin concrete production until mixes have 
been reviewed by Architect/Structural Engineer.

D. Design mixes to provide normal weight concrete with the following properties, as indicated on 
drawings and schedules:
3000 and 4000 psi 28-day compressive strength; W/C ratio, 0.58 maximum 
(non-air-entrained), 0.46 maximum (air-entrained).

E. Adjustment to Concrete Mixes: Mix design adjustments may be requested by Contractor when 
characteristics of materials, job conditions, weather, test results, or other circumstances warrant, at 
no additional cost to Owner and as accepted by Architect.  Laboratory test data for revised mix 
design and strength results must be submitted to and accepted by Architect before using in work.

F. Admixtures:
1. Use water-reducing admixture in concrete as required for placement and 

workability.
2. Use non-chloride accelerating admixture in concrete slabs placed at ambient 

temperatures below 50 deg F (10 deg C).
3. Use high-range water-reducing admixture in pumped concrete, concrete for 

industrial slabs, architectural concrete, parking structure slabs, concrete required
To be watertight, and concrete with water/cement ratios below 0.50.



G. Reinforced foundation systems: Not less than 4" and not more than 5".
H. Other concrete: Not less than 3" nor more than 5".

2.6 CONCRETE MIXING:

A. Ready-Mix Concrete: Comply with requirements of ASTM C 94, and as herein specified.

B.    During hot weather, or under conditions contributing to rapid setting of concrete, a shorter mixing 
time than specified in ASTM C 94 may be required.

PART 3-EXECUTION

3.1 GENERAL

A.  Coordinate the installation of joint materials and vapor retarders with placement of forms and 
reinforcing steel.

3.2 FORMS:

A. Design, erect, support, brace, and maintain formwork to support vertical and lateral, static, and 
dynamic loads that might be applied until such loads can be supported by concrete structure.  
Construct formwork so concrete members and structures are of correct size, shape, alignment, 
elevation, and position.  Maintain formwork construction tolerances complying with ACI 347.

B. Design formwork to be readily removable without impact, shock, or damage to 
cast-in-place concrete surfaces and adjacent materials.

C. Construct forms to sizes, shapes, lines, and dimensions shown, and to obtain accurate alignment, 
location, grades, level and plumb work in finished structures.  Provide for openings, offsets, 
sinkages, keyways, recesses, moldings, rustications, reglets, chamfers, blocking, screeds, 
bulkheads, anchorages and inserts, and other features required in work.  Use selected materials to 
obtain required finishes.  Solidly butt joints and provide back-up at joints to prevent leakage of 
cement paste.

D. Fabricate forms for easy removal without hammering or prying against concrete surfaces.Provide 
crush plates or wrecking plates where stripping may damage cast concrete surfaces. Provide top 
forms for inclined surfaces where slope is too steep to place concrete with bottom forms only.  
Kerf wood inserts for forming keyways, reglets, resesses, and the like, to prevent swelling and for 
easy removal.

E.           Provide temporary openings where interior area of formwork in inaccessible for cleanout, for 
inspection before concrete placement, and for placement of concrete.  Securely brace temporary 
openings and set tightly to forms to prevent loss of concrete mortar.  Locate temporary openings 
on forms at inconspicuous locations.

F.  Chamfer exposed corners and edges as indicated, using wood, metal, PVC, or rubber
chamfer strips fabricated to produce uniform smooth lines and tight edge joints.

G. Provisions for Other Trades: Provide openings in concrete formwork to accommodate 
work of other trades.  Determine size and location of openings, recesses, and chases from
trades providing such items.  Accurately place and securely support items built into forms.

H. Cleaning and Tightening: Thoroughly clean forms and adjacent surfaces to receive 
concrete.  Remove chips, wood, sawdust, dirt, or other debris just before concrete is
placed.  Retightening forms and bracing after concrete placement is required to eliminate 
mortar leaks and maintain proper alignment.

3.3 VAPOR RETARDER INSTALLATION:

A. Following leveling and tamping of granular base for slabs on grade, place vapor retarder



sheeting with longest dimension parallel with direction of pour.

B. Lap joints 6" and seal with appropriate tape.

3.4 PLACING REINFORCEMENT:

A. Comply�with�Concrete�Reinforcing�Steel�Institute’s�recommended�practice�for�“Placing�
Reinforcing�Bars”,�for�details�and�methods�of�reinforcement�placement�and�supports,�and as herein 
specified.

B. Avoiding cutting or puncturing vapor retarder during reinforcement placement and concreting 
operations.

C. Clean reinforcement of loose rust and mill scale, earth, ice, and other materials which 
Reduce or destroy bond with concrete.

D. Accurately position, support, and secure reinforcement against displacement by formwork, 
construction, or concrete placement operations.  Locate and support reinforcing by metal chairs, 
runners, bolsters, spacers, and hangers, as required.

E. Place reinforcement to obtain at least minimum coverages for concrete protection.  Arrange, space, 
and securely tie bars and bar supports to hold reinforcement in position during concrete placement 
operations.  Set wire ties so ends are directed into concrete, not toward exposed concrete surfaces.

F. Install welded wire fabric in as long lengths as practicable.  Lap adjoining pieces at least one full 
mesh and lace splices with wire.  Offset end laps in adjacent widths to prevent continuous laps in 
either direction.

3.5 JOINTS:

A. Construction Joints: Locate and install construction joints as indicated or, if not indicated, locate as 
required to limit areas between to less than 4000 square feet and to not provide pours between 
joints greater than 75 feet long in any direction and so as not to impair strength and appearance of 
the structure, as acceptable to Architect.

3.5 INSTALLATION OF EMBEDDED ITEMS:

A. General: Set and build into work anchorage devices and other embedded items required for other
work that is attached to, or supported by, cast-in-place concrete.  Use setting drawings, diagrams, 
instructions, and directions provided by suppliers of items to be attached thereto.

B. Edge Forms and Screed Strips for Slabs: Set edge forms or bulkheads and intermediate screed 
strips for slabs to obtain required elevations and contours in finished slab surface.  Provide and 
secure units sufficiently strong to support types of screed strips by use of strike-off templates or 
accepted compacting type screeds.

3.7 PREPARATION OF FORM SURFACES:

A. Clean re-used forms of concrete matrix residue, repair and patch as required to return forms to 
acceptable surface condition.

B. Coat contact surfaces of forms with a form-coating compound before reinforcement is placed.

C. Thin form-coating compounds only with thinning agent of type, amount, and under conditions of 
form-coating�compound�manufacturer’s�directions.��Do�not�allow�excess�form-coating material to 
accumulate in forms to come into contact with in-place concrete surfaces against which fresh 
concrete�will�be�placed.��Apply�in�compliance�with�manufacturer’s�instructions.



D. Coat steel forms with a non-staining, rust-preventative form oil or otherwise protect against 
rusting.  Rust-stained steel formwork is not acceptable.

3.8 CONCRETE PLACEMENT:

A. Preplacement Inspection:Before placing concrete, inspect and complete formwork installation, 
reinforcing steel, and items to be embedded or cast-in.  Notify other crafts to permit installation of 
their work, cooperate with other trades in setting such work.  Moisten wood forms immediately 
before placing concrete where form coatings are not used

B. Apply temporary protective covering to lower 2' of finished walls adjacent to poured floor slabs 
and similar conditions, and guard against spattering during placement.

C. General:�Comply�with�ACI�304�“Recommended�Practice�for�Measuring,�Mixing,�Transporting,�
and�Placing�Concrete”,�and�as�herein�specified.

D. Deposit concrete continuously or in layers of such thickness that no concrete will be placed on 
concrete which has hardened sufficiently to cause the formation of seams or planes of weakness.  If 
a section cannot be placed continuously, provide construction joints as herein specified.  Deposit 
concrete as nearly as practicable to its final location to avoid segregation.

E. Placing Concrete in Forms: Deposit concrete in forms in horizontal layers not deeper than 36" and 
in a manner to avoid inclined construction joints.  Where placement consists of several layers, 
place each layer while preceding layer is still plastic to avoid cold joints.

F. Consolidate placed concrete by mechanical vibrating equipment supplemented by hand-spading, 
rodding, or tamping.  Use equipment and procedures for consolidation of concrete in accordance 
with ACI 309.

G. Do not use vibrators to transport concrete inside forms.  Insert and withdraw vibrators vertically at 
uniformly spaces locations not farther than visible effectiveness of machine.  Place vibrators to 
rapidly penetrate placed layer and at least 6" into preceding layer.  Do not insert vibrators into 
lower layers of concrete that have begun to set.  At each insertion limit duration of vibration to 
time necessary to consolidate concrete and complete embedment of reinforcement and other 
embedded items without causing segregation of mix.

H. Placing Concrete Slabs: Deposit and consolidate concrete slabs in a continuous operation, within 
limits of construction joints, until the placing of a panel or section is completed.

I. Consolidate concrete during placing operations so that concrete is thoroughly worked around 
reinforcement and other embedded items and into corners.

J. Bring slab surfaces to correct level with straightedge and strikeoff.  Use bull floats or darbies to 
smooth surface, free of humps or hollows.  Do not disturb slab surfaces prior to beginning 
finishing operations.

K. Maintain reinforcing in proper position during concrete placement operations.

L. Cold Weather Placing: Protect concrete work from physical damage or reduced strength which 
could be caused by frost, freezing actions, or low temperatures, in compliance with ACI 306 and as 
herein specified.

M. When air temperature has fallen to or is expected to fall below 40 deg F (4 deg C), uniformly heat 
water and aggregates before mixing to obtain a concrete mixture temperature of not less than 50 
deg F (10 deg C), and not more than 80 deg F (27 deg C) at point of placement.

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



O. Do not use calcium chloride, salt and other materials containing antifreeze agents or chemical 
accelerators, unless otherwise accepted in mix designs.

P. How Weather Placing: When hot weather conditions exist that would seriously impair quality and 
strength of concrete, place concrete in compliance with ACI 305 and as herein specified.

Q. Cool ingredients before mixing to maintain concrete temperature at time of placement below 90 
deg F (32 deg C).  Mixing water may be chilled, or chopped ice may be used to control 
temperature provided water equivalent of ice is calculated to total amount of mixing water.  Use of 
liquid nitrogen to cool concrete is Contractor’s�option.

R. Cover reinforcing steel with water-soaked burlap if it becomes too hot, so that steel temperature 
will not exceed the ambient air temperature immediately before embedment in concrete.

S. Fog spray forms, reinforcing steel, and subgrade just before concrete is placed.

T. Use water-reducing retarding admixture (Type D) when required by high temperatures, low 
humidity, or other adverse placing conditions.

3.9 FINISH OF FORMED SURFACES:

A. Rough Form Finish: For formed concrete surfaces not exposed-to-view in the finish work or by 
other construction, unless otherwise indicated.  This is the concrete surface having texture 
imparted by form facing material used, with tie holes and defective areas repaired and patched with
fins and other projections exceeding 1/4" in height rubbed down or chipped off.

B. Smooth Form Finish: For formed concrete surfaces exposed-to-view, or that are to be covered with 
a coating material applied directly to concrete, or a covering material applied directly to concrete, 
such as waterproofing, dampproofing, veneer plaster, painting, or other similar system.  This is as-
cast concrete surface obtained with selected form facing material, arranged orderly and 
symmetrically with a minimum of seams.  Repair and patch defective areas with fins or other 
projections completely removed and smoothed.

C. Smooth Rubbed Finish: Provide smooth rubbed finish to scheduled concrete surfaces, which have 
received smooth form finish treatment, not later than one day after form removal.

1. Moisten concrete surfaces and rub with carborundum brick or other abrasive until a uniform color 
and texture is produced.  Do not apply cement grout other than that creted by the rubbing process.

A. Refer Architectural drawings for finish of all tilt-up construction.

3.9 MONOLITHIC SLAB FINISHES:

A. Scratch Finish: Apply scratch finish to monolithic slab surfaces that are to receive concrete floor 
topping or mortar setting beds for tile, portland cement terrazzo, and other bonded applied 
cementitious finish flooring material, and as otherwise indicated.

B. Float Finish: Apply float finish to monolithic slab surfaces to receive trowel finish and other 
finishes as hereinafter specified, and slab surfaces which are to be covered with membrane or 
elastic waterproofing, membrane or elastic roofing, or sand-bed terrazzo, and as otherwise 
indicated.

C. After screening, consolidating, and leveling concrete slabs, do not work surface until ready for 
floating.  Begin floating when surface water has disappeared or when concrete has stiffened 
sufficiently to permit operation of power-driven floats, or both.  Consolidate surface with power-
driven floats, or by hand-floating if area is small or inaccessible to power units.

D. Trowel Finish: Apply trowel finish to monolithic slab surfaces to be exposed-to-view, and slab 
surfaces to be covered with resilient flooring, carpet, ceramic or quarry tile, paint, or other thin 
film finish coating system.



E. After floating, begin first trowel finish operation using a power-driven trowel.  Begin final 
troweling when surface produces a ringing sound as trowel is moved over surface.  Consolidate 
concrete surface by final hand-troweling operation, free of trowel marks, uniform in texture and 
appearance, and with surface leveled to tolerances.  Grind smooth surface defects which would 
telegraph through applied floor covering system.

F. Trowel and Fine Broom Finish: Where ceramic or quarry tile is to be installed with thin-set mortar, 
apply trowel finish as specified, then immediately follow with slightly scarifying surface by fine 
brooming.

G. Non-Slip Broom Finish: Apply non-slip broom finish to exterior concrete platforms, steps, and 
ramps, and elsewhere as indicated.

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

I. Slab surface tolerance shall have a minimum Floor flatness (Ff) 24 and Floor levelness (FI) of 
25 or greater.  Cut down high spots and fill low spots.  Uniformly slope surfaces to drains.

3.11 CONCRETE CURING AND PROTECTION:

A. General: Protect freshly placed concrete from premature drying and excessive cold or hot 
temperatures.

B. Start initial curing as soon as free water has disappeared from concrete surface after placing and 
finishing.  Weather permitting, keep continuously moist for not less than 7 days.

C. Begin final curing procedures immediately following initial curing and before concrete has dried.  
Continue final curing for at least 7 days in accordance with ACI 301 procedures.  Avoid rapid 
drying at end of final curing period.

D. Provide curing and sealing compound to exposed interior slabs and to exterior slabs, walks, and 
curbs, as follows:

E. Apply specified curing and sealing compound to concrete slabs as soon as final finishing 
operations are complete (within 2 hours).  Apply uniformly in continuous operation by power-
spray or roller in accordance�with�manufacturer’s�directions.��Recoat�areas�subjected�to�heavy�
rainfall within 3 hours after initial application.  Maintain continuity of coating and repair damage 
during curing period.

F. Curing Unformed Surfaces: Cure unformed surfaces, such as slabs, floor topping, and other flat 
surfaces by application of appropriate curing method.

G. Sealer and Dustproofer: Apply a second coat of specified curing and sealing compound only to 
surfaces given a first coat.

3.12 REMOVAL OF FORMS:

A. Formwork not supporting weight of concrete, such as sides of beams, walls, columns, and similar 
parts of the work, may be removed after cumulatively curing at not less than 50 deg F (10 deg C) 
for 24 hours after placing operations, and provided curing and protection operations are 
maintained.



B. Formwork supporting weight of concrete, such as beam soffits, joists, slabs, and other structural 
elements, may not be removed in less than 14 days and until concrete has attained design minimum 
compressive strength at 28 days.  Determine potential compressive strength of in-place concrete by 
testing field-cured specimens representative of concrete location or members.

3.13 RE-USE OF FORMS:

A. Clean and repair surfaces of forms to be re-used in work. Split, frayed, delaminated, or otherwise 
damaged form facing material will not be acceptable for exposed surfaces.  Apply new form 
coating compound as specified for new formwork.

B. When forms are extended for successive concrete placement, thoroughly clean surfaces, remove 
fins and laitance, and tighten forms to close joints.  Align and secure joint to avoid offsets.  Do not 
use�“patched”�forms�for�exposed�concrete�surfaces,�except�as�acceptable�to�Architect.

3.14 MISCELLANEOUS CONCRETE ITEMS:

A. Filling-In: Fill-in holes and openings left in concrete structures for passage of work by other 
trades, unless otherwise shown or directed, after work of other trades is in place.  Mix, place, and 
cure concrete as herein specified, to blend with in-place construction.  Provide other
miscellaneous concrete filling shown or required to complete work.

3.15 CONCRETE SURFACE REPAIRS:

A. Patching Defective Areas: Repair and patch defective areas with cement mortar immediately after 
removal of forms, when acceptable to Architect.

B. Cut out honeycomb, rock pockets, voids over 1/4" in any dimension, and holes left by tie rods and 
bolts, down to solid concrete but, in no case to a depth of less than 1".  Make edges of cuts 
perpendicular to the concrete surface.  Thoroughly clean, dampen with water, and brush-coat the 
area to be patched with specified bonding agent.  Place patching mortar after bonding compound 
has dried.

C. For exposed-to-view surfaces, blend white portland cement and standard portland cement so that, 
when dry, patching mortar will match color surrounding.  Provide test areas at inconspicuous 
locations to verify mixture and color match before proceeding with patching.  Compact mortar in 
place and strike-off slightly higher than surrounding surface.

D. Repair of Formed Surfaces: Remove and replace concrete having defective surfaces if defects 
cannot be repaired to satisfaction of Architect.  Surface defects, as such, include color and texture 
irregularities, cracks, spalls, air bubbles, honeycomb, rock pockets; fins and other projections on 
surface; and stains and other discolorations that cannot be removed by cleaning.  Flush out form tie 
holes, fill with dry pack mortar, or precast cement cone plugs secured in place with bonding agent.

E. Repair concealed formed surfaces, where possible, that contain defects that affect the durability of 
concrete.  If defects cannot be repaired, remove and replace concrete.

F. Repair of Unformed Surfaces: Test unformed surfaces, such as monolithic slabs, for smoothness 
and verify surface plane to tolerances specified for each surface and finish.  Correct low and high 
areas as herein specified.  Test unformed surfaces sloped to drain for trueness of slope, in addition 
to smoothness using a template having required slope.

G. Repair finished unformed surfaces that contain defects which affect durability of concrete.  Surface 
defects, as such, include crazing, cracks in excess of 0.01" wide or which penetrate to 
reinforcement or completely through non-reinforced sections regardless of width, spalling, pop-
outs, honeycomb, rock pockets, and other objectionable conditions.

H. Correct high areas in unformed surfaces by grinding, after concrete has cured at least 14 days.



I. Correct low areas in unformed surfaces during or immediately after completion of surface finishing 
operations by cutting out low areas and replacing with fresh concrete.  Finish repaired areas to 
blend into adjacent concrete.  Proprietary patching compounds may be used when acceptable to 
Architect.

J. Repair defective areas, except random cracks and single holes not exceeding 1" diameter, by 
cutting out and replacing with fresh concrete.  Remove defective areas to sound concrete with 
clean, square cuts and expose reinforcing steel with at least 3/4" clearance all around.  Dampen 
concrete surfaces in contact with patching concrete and apply bonding compound.  Mix patching 
concrete of same materials to provide concrete of same finished concrete.  Cure in same manner as 
adjacent concrete.

K. Repair isolated random cracks and single holes not over 1" in diameter by dry-pack method.  
Groove top of cracks and cut-out holes to sound concrete and clean of dust, dirt, and loose 
particles.  Dampen cleaned concrete surfaces and apply bonding compound.  Mix dry-pack, 
consisting of one part portland cement to 2-1/2 parts fine aggregate passing a No. 16 mesh sieve, 
using only enough water as required for handling and placing.  Place dry pack after bonding 
compound has dried.  Compact dry-pack mixture in place and finish to match adjacent concrete.  
Keep patched area continuously moist for not less than 72 hours.

L. Perform structural repairs with prior approval of Architect of Structural Engineer for method and 
procedure, using specified epoxy adhesive and mortar.

M. Repair methods not specified above may be used, subject to acceptance of Architect.

3.16.1 QUALITY CONTROL TESTING DURING CONSTRUCTION:

A. The Owner shall employ a testing laboratory to perform tests and to submit test reports.

B. Sampling Fresh Concrete: ASTM C 172, except modified for slump to comply with ASTM C 94.
1. Slump:�ASTM�C�143;�one�test�at�point�of�discharge�for�each�day’s�pour�of�each�type�of concrete; 

additional tests when concrete consistency seems to have changed.
2. Air Content: ASTM C 173, volumetric method for lightweight or normal weight concrete; ASTM 

C�231�pressure�method�for�normal�weight�concrete;�one�for�each�day’s�pour�of�each�type of air-
entrained concrete.

3. Concrete Temperature: Test hourly when air temperature is 40 deg F (4 deg C) and below, and 
when 80 deg F (27 deg C) and above; and each time a set of compression test specimens made.

4. Compression Test Specimen: ASTM C 31; one set of 4 standards cylinders for each compressive 
strength test, unless otherwise directed.  Mold and store cylinders for laboratory cured test except 
when field-cure test specimens are required.

5. Compressive Strength Tests: ASTM C 39; one set for each day’s�pour�exceeding�5�cu.�yds.�plus�
additional sets for each 50 cu. yds. over and above the first 25 cu. yds. of each concrete class 
placed in any one day; one specimen tested at 7 days, two specimens tested at 28 days, and one 
specimen retained in reserve for later testing if required.

C. When frequency of testing will provide less than 5 strength tests for a given class of concrete, 
conduct testing from at least 5 randomly selected batches or from each batch if fewer than 5 are 
used.

D. Strength level of concrete will be considered satisfactory if averages of sets of three consecutive 
strength test results equal or exceed specified compressive strength, and no individual strength test 
result falls below compressive strength by more than 500 psi.

E. Test results will be reported in writing to Architect, Structural Engineer and Contractor within 24 
hours after tests.  Reports of compressive strength tests shall contain the project identification 
name and number, date of concrete placement, name of concrete testing service, concrete type and 
class, location of concrete batch in structure, design compressive strength at 28 days, concrete mix 
proportions and materials; compressive breaking strength and type of break for both 7-day tests 
and 28-day tests.



F. Nondestructive Testing: Impact hammer, sonoscope, or other nondestructive device may be 
permitted but shall not be used as the sole basis for acceptance or rejection.

G. Additional Tests: The testing service will make additional tests of in-place concrete when test 
results indicate specified concrete strengths and other characteristics have not been attained in the 
structure, as directed by Architect.  Testing service may conduct tests to determine adequacy of 
concrete by cored cylinders complying with ASTM C 42, or by other methods as directed.  
Contractor shall pay for such tests when unacceptable concrete is verified.

END OF SECTION 033000



 SECTION 033900 
CONCRETE CURING 

PART 1 GENERAL

1.1 SECTION INCLUDES

A. Concrete curing materials and methods.

1.2 RELATED SECTIONS Not Used

1.3 REFERENCES

A. AASHTO LRFD Bridge Construction Specifications

B. ASTM C 309:  Liquid Membrane-Forming Compounds for Curing Concrete

C. ASTM C 1315:  Liquid Membrane-Forming Compounds Having Special Properties for Curing and Sealing 
Concrete

1.4 DEFINITIONS Not Used

1.5 SUBMITTALS

A. Manufacturer’s�product�data,�specifications,�and�recommended�installation instructions.

PART 2 PRODUCTS

2.1 CURING COMPOUND FOR STRUCTURAL, ARCHITECTURAL CONCRETE, CURB, GUTTER, 
FLATWORK, SIDEWALK, DRIVEWAY, CONCRETE SLOPE PROTECTION, AND OTHER CONCRETE 
ITEMS

A. Refer to ASTM C 309, Type I D, Class A.

2.2 CURING COMPOUND FOR PORTLAND CEMENT CONCRETE PAVEMENT

A. Refer to ASTM C 309, Type 2, Class A. 

2.3 CURING COMPOUND FOR LEAN CONCRETE BASE COURSE

A. Use a curing compound with a wax base.  

B. Refer to ASTM C 309, Type 2, Class A.

2.4 CURING COMPOUND FOR CONCRETE BARRIER

A. Refer to ASTM C 1315, Type 1, Class A.

PART 3 EXECUTION

3.1 PREPARATION

A. Verify concrete surfaces are ready for curing.
1. Complete all patching or surface finishing before applying compound.

B. Follow�product�manufacturer’s�recommendations for preparing surfaces.



C. Keep surfaces moist until the curing compound is applied.

D. Do not dilute or alter the compound.

3.2 CURE STRUCTURES

A. Bridge Decks and Approach Slabs
1. Apply membrane-curing�compound�at�the�manufacturer’s�recommended rate so that no portion of 

the deck or approach slab is exposed to the atmosphere for more than 20 minutes after the tining or 
finishing operation.

2. Apply membrane-curing compound at a uniform rate of 100 ft2/gal.
3. Work bridge to follow immediately after the finishing machine to allow application of the curing 

compound while the concrete is still plastic.
4. Cover bridge decks, approach slabs, curbs, and parapet walls with material that retains moisture and 

does not prevent evaporation, such as cotton or burlap mats as soon as the concrete is sufficiently set 
to support the materials.
a. Secure the cotton or burlap mats to prevent wind or other forces from removing them.
b. Do not damage the finish.

5. Keep entire area of newly placed concrete damp continuously for 14 days after placement.  Do not 
erode or damage the surface.

B. Other newly placed concrete using membrane-curing compound method:
1. Keep surfaces moist until the curing compound is applied.
2. Complete all patching or surface finishing before applying compound.
3. Warm chilled compound that is too viscous to a maximum of 90 degrees F.
4. Apply curing compound immediately after finishing operations are completed.
5. Spray the entire surface of the concrete with a membrane curing compound at a uniform rate of 100 

ft2/gal.
6. Immediately re-spray any portion damaged before the 14-day curing expires.

3.3 CURE CURB, GUTTER, FLATWORK, SIDEWALK, DRIVEWAY, CONCRETE SLOPE PROTECTION, 
AND OTHER CONCRETE ITEMS

A. Refer to this Section, article 3.2, paragraph B.

3.4 CURE PRESTRESSED CONCRETE

A. Cure according to this Section, article 3.2, or article 3.10, until concrete has reached a strength of 4,000 psi or 
as specified in the plans.

3.5 CURE PRECAST CONCRETE BARRIER

A. Cure exposed surfaces immediately after finishing operations are completed.
1. Apply the curing compound at a rate of 100 ft2/gal.

B. Broom clean the surface of the barrier and apply two coats of curing compound after removing form.
1. Apply the first coat at a rate of 100 ft2/gal.
2. Allow the first coat to dry thoroughly before applying the second coat.
3. Apply the second coat at a rate of 200 ft2/gal.

C. Immediately repair any damage to the compound film occurring until seven days after the initial application 
at no additional cost to Department.

3.6 CURE CAST-IN-PLACE CONCRETE BARRIER

A. Cure immediately after finishing operations are complete.

B. Apply two coats of curing compound following this Section, article 3.5.

C. Immediately repair any damage to the compound film occurring until seven days after the initial application 



at no additional cost to Department.

3.7 CURE PRECAST NOISE WALL

A. Apply curing compound to all exposed surfaces immediately after finishing and when forms are removed.
1. Apply curing compound at a uniform rate of 100 ft2/gal.

B. Exposed aggregate finishes.
1. Cover surface of exposed aggregate noise wall panels with a moisture barrier or membrane 

immediately after initial finishing operations are completed.
2. Leave cover in place until final finishing operations (exposed aggregate) are performed.
3. Remove cover after final finishing operations cover and immediately apply curing compound.
4. Apply curing compound at a uniform rate of 100 ft2/gal.

C. Immediately repair any damage to the compound film occurring until seven days after the initial application 
at no additional cost to Department.

3.8 CURE LEAN CONCRETE BASE COURSE

A. Apply curing compound after finishing operations are complete.
1. Spray entire exposed area (top and sides) at a rate of 200 ft2/gal.
2. Hand spray on small areas and areas inaccessible to mechanical spraying equipment.
3. Provide complete coverage with curing compound at edges, corners, sides, and rough spots.

B. Damage to the curing compound film occurring within 72 hours of application must be repaired immediately 
at no additional cost to Department.

3.9 CURE PORTLAND CEMENT CONCRETE PAVEMENT

A. Apply�curing�compound�according�to�manufacturer’s�recommendations.

B. Thoroughly mix the compound and uniformly disperse the pigment before and during application.

C. Apply compound to the entire pavement surface and exposed edges immediately after completing finishing 
operations.
1. Apply the curing compound in two approximately equal applications.
2. Apply the second application in the opposite longitudinal direction as the first at a combined 

application rate equal to 100 ft2/gal.
3. Allow at least 30 minutes between applications.
4. Hand spray small and irregular areas and areas inaccessible to mechanical spraying equipment.

D. Stop paving operations if the compound application behind the paving machine is delayed until the problem 
is resolved.
1. Keep the pavement moist with water until the compound application process is resumed.
2. Apply the water in a fog-mist spray without damaging the pavement surface texture. 

E. Immediately repair any damage to the compound film occurring until seven days after the initial application 
at no additional cost to Department.

3.10 STEAM OR RADIANT HEAT CURING

A. Steam or radiant heat curing may only be used for products manufactured in an established plant.

B. Provide a complete steam or radiant heat curing system approved by the Engineer, including 24 hour 
temperature control and monitoring devices, and a suitable enclosure to contain live steam and minimize 
moisture and heat losses.

C. Comply with the requirements of the AASHTO LRFD Bridge Construction Specifications, Section 8.11.
1. Do not apply heat until the concrete has set.  Wait four to six hours if retarders are used.  Wait two 

to four hours if no retarders are used.



2. Heat may be applied to maintain a minimum temperature of 50 degrees F within the curing 
enclosure while waiting for the concrete to set.

3. Maintain 100 percent relative humidity in the curing enclosure.
4. Do not apply heat directly on the concrete or cause localized high temperatures.
5. Increase the ambient air temperature at a rate not to exceed a 40 degrees F per hour until a 

temperature range of 140 degrees to a maximum160 degrees F is reached when applying heat.
6. Maintain the temperature range until the concrete has reached the specified strength.
7. Decrease the ambient air temperature at a rate not to exceed a 40 degrees F per hour until reaching a 

temperature of not more than 20 degrees F above the air temperature to which the concrete will be 
exposed when discontinuing heat.

8. Transfer stressing force to the concrete immediately after heat curing has ceased for prestressed 
members.

END OF SECTION



SECTION 042000
UNIT MASONRY

PART 1 - GENERAL

1.1 RELATED DOCUMENTS:

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

1.2 SUMMARY:

A. Section Includes:

1. Concrete masonry units.
2. Concrete building brick.
3. Mortar and grout.
4. Steel reinforcing bars.
5. Masonry joint reinforcement.
6. Ties and anchors.
7. Embedded flashing.

8. Miscellaneous masonry accessories.

B. Related Sections:

1. Section 033000 "Cast-in-Place Concrete" for [ installing] dovetail slots for masonry anchors.

1.3 DEFINITIONS:

A. CMU(s):  Concrete masonry unit(s).

B. Reinforced Masonry:  Masonry containing reinforcing steel in grouted cells.

1.4 PERFORMANCE REQUIREMENTS:

A. Provide structural unit masonry that develops indicated net-area compressive strengths at 28 days.

1. Determine net-area compressive strength of masonry from average net-area compressive strengths 
of masonry units and mortar types (unit-strength method) according to Tables 1 and 2 in 
ACI 530.1/ASCE 6/TMS 602.

2. Determine net-area compressive strength of masonry by testing masonry prisms according to 
ASTM C 1314.



1.5 PRECONSTRUCTION TESTING:

A. Preconstruction Testing Service:  Owner will engage a qualified independent testing agency to perform 
preconstruction testing indicated below.  Retesting of materials that fail to comply with specified 
requirements shall be done at Contractor's expense.
1. Concrete Masonry Unit Test:  For each type of unit required, according to ASTM C 140 for 

compressive strength.
2. Mortar Test (Property Specification):  For each mix required, according to ASTM C 109/C 109M 

for compressive strength[, ASTM C 1506 for water retention, and ASTM C 91 for air 
content].

3. Mortar Test (Property Specification):  For each mix required, according to ASTM C 780 for 
compressive strength.

4. Grout Test (Compressive Strength):  For each mix required, according to ASTM C 1019.
5. Prism Test:  For each type of construction required, according to ASTM C 1314.

1.6 ACTION SUBMITTALS:

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

B. Shop Drawings:  For the following:

1. Masonry Units:  Show sizes, profiles, coursing, and locations of special shapes.
2. Reinforcing Steel:  Detail bending and placement of unit masonry reinforcing bars.  Comply with 

ACI 315, "Details and Detailing of Concrete Reinforcement”.�

C. Samples for Initial Selection:

D. Samples for Verification:  For each type and color of the following:
1. Weep holes[ and vents].
2. Accessories embedded in masonry.

1.7 INFORMATIONAL SUBMITTALS:

A. List of Materials Used in Constructing Mockups:  List generic product names together with 
manufacturers, manufacturers' product names, model numbers, lot numbers, batch numbers, source of 
supply, and other information as required to identify materials used.  Include mix proportions for mortar 
and grout and source of aggregates.

1. Submittal is for information only.  Neither receipt of list nor approval of mockup constitutes 
approval of deviations from the Contract Documents unless such deviations are specifically 
brought to the attention of Architect/Structural Engineer and approved in writing.

B. Qualification Data:  For testing agency.

C. Material Certificates:  For each type and size of the following:

1. Masonry units.

a. Include [data on material properties] [material test reports substantiating compliance 
with requirements].

b. For masonry units[ used in structural masonry], include data and calculations 
establishing average net-area compressive strength of units.



2. Cementitious materials.  Include brand, type, and name of manufacturer.
3. Preblended, dry mortar mixes.  Include description of type and proportions of ingredients.
4. Grout mixes.  Include description of type and proportions of ingredients.
5. Reinforcing bars.
6. Joint reinforcement.
7. Anchors, ties, and metal accessories.

D. Mix Designs:  For each type of mortar[ and grout].  Include description of type and proportions of 
ingredients.

1. Include test reports for mortar mixes required to comply with property specification.  Test 
according to ASTM C 109/C 109M for compressive strength, ASTM C 1506 for water retention, 
and ASTM C 91 for air content.

2. Include test reports, according to ASTM C 1019, for grout mixes required to comply with 
compressive strength requirement.

E. Statement of Compressive Strength of Masonry:  For each combination of masonry unit type and mortar 
type, provide statement of average net-area compressive strength of masonry units, mortar type, and 
resulting net-area compressive strength of masonry determined according to Tables 1 and 2 in 
ACI 530.1/ASCE 6/TMS 602.

F. Cold-Weather[ and Hot-Weather] Procedures:  Detailed description of methods, materials, and 
equipment to be used to comply with requirements.

1.8 QUALITY ASSURANCE:

A. Testing Agency Qualifications:  Qualified according to ASTM C 1093 for testing indicated.

B. Source Limitations for Masonry Units:  Obtain exposed masonry units of a uniform texture and color, or 
a uniform blend within the ranges accepted for these characteristics, from single source from single 
manufacturer for each product required.

C. Source Limitations for Mortar Materials:  Obtain mortar ingredients of a uniform quality, including color 
for exposed masonry, from single manufacturer for each cementitious component and from single source 
or producer for each aggregate.

D. Masonry Standard:  Comply with ACI 530.1/ASCE 6/TMS 602 unless modified by requirements in the 
Contract Documents.

E. Sample Panels:  Build sample panels to verify selections made under sample submittals and to 
demonstrate aesthetic effects. 

1. Where masonry is to match existing, erect panels adjacent and parallel to existing surface.
2. Clean[ one-half of] exposed faces of panels with masonry cleaner indicated.
3. Protect approved sample panels from the elements with weather-resistant membrane.
4. Approval of sample panels is for color, texture, and blending of masonry units; relationship of 

mortar and sealant colors to masonry unit colors; tooling of joints; aesthetic qualities of 
workmanship; and other material and construction qualities specifically approved by Architect in 
writing.

a. Approval of sample panels does not constitute approval of deviations from the Contract
Documents contained in sample panels unless such deviations are specifically approved by 
Architect in writing.



F. Mockups:  Build mockups to verify selections made under sample submittals and to demonstrate aesthetic 
effects and set quality standards for materials and execution.

1. Build mockup of typical wall area as shown on Drawings.
2. Build mockups for each type of exposed unit masonry construction typical exterior and 

interior walls in sizes approximately [48 inches (1200 mm)] long by high by full thickness, 
including face and backup wythes and accessories.

a. Include a sealant-filled joint at least 16 inches (400 mm) long in [each] [exterior wall] 
mockup.

b. Include lower corner of window opening at upper corner of exterior wall mockup.  Make 
opening approximately 12 inches (300 mm) wide by 16 inches (400 mm) high.

c. Include through-wall flashing installed for a 24-inch (600-mm) length in corner of exterior 
wall mockup approximately 16 inches (400 mm) down from top of mockup, with a 12-inch
(300-mm) length of flashing left exposed to view (omit masonry above half of flashing).

3. Where masonry is to match existing, erect mockups adjacent and parallel to existing surface.
4. Clean[ one-half of] exposed faces of mockups with masonry cleaner as indicated.
5. Protect accepted mockups from the elements with weather-resistant membrane.
6. Approval of mockups is for color, texture, and blending of masonry units; relationship of mortar 

and sealant colors to masonry unit colors; tooling of joints; and aesthetic qualities of 
workmanship.

a. Approval of mockups is also for other material and construction qualities specifically 
approved by Architect in writing.

b. Approval of mockups does not constitute approval of deviations from the Contract 
Documents contained in mockups unless such deviations are specifically approved by
Architect in writing.

7. Approved mockups may become part of the completed Work if undisturbed at time of Substantial 
Completion.

G. Preinstallation Conference:  Conduct conference at Project site to comply with requirements in 
Section 013100 "Project Management and Coordination."

1.9 DELIVERY, STORAGE, AND HANDLING:

A. Store masonry units on elevated platforms in a dry location.  If units are not stored in an enclosed 
location, cover tops and sides of stacks with waterproof sheeting, securely tied.  If units become wet, do 
not install until they are dry.

B. Store cementitious materials on elevated platforms, under cover, and in a dry location.  Do not use 
cementitious materials that have become damp.

C. Store aggregates where grading and other required characteristics can be maintained and contamination 
avoided.

D. Deliver preblended, dry mortar mix in moisture-resistant containers designed for use with dispensing
silos.  Store preblended, dry mortar mix in delivery containers on elevated platforms, under cover, and in 
a dry location or in covered weatherproof dispensing silos.

E. Store masonry accessories, including metal items, to prevent corrosion and accumulation of dirt and oil.



1.10 PROJECT CONDITIONS:

A. Protection of Masonry:  During construction, cover tops of walls, projections, and sills with waterproof 
sheeting at end of each day's work.  Cover partially completed masonry when construction is not in 
progress.

1. Extend cover a minimum of 24 inches (600 mm) down both sides of walls and hold cover securely 
in place.

2. Where one wythe of multiwythe masonry walls is completed in advance of other wythes, secure 
cover a minimum of 24 inches (600 mm) down face next to unconstructed wythe and hold cover in 
place.

B. Do not apply uniform floor or roof loads for at least 12 hours and concentrated loads for at least three 
days after building masonry walls or columns.

C. Stain Prevention:  Prevent grout, mortar, and soil from staining the face of masonry to be left exposed or 
painted.  Immediately remove grout, mortar, and soil that come in contact with such masonry.

1. Protect base of walls from rain-splashed mud and from mortar splatter by spreading coverings on 
ground and over wall surface.

2. Protect sills, ledges, and projections from mortar droppings.
3. Protect surfaces of window and door frames, as well as similar products with painted and integral 

finishes, from mortar droppings.
4. Turn scaffold boards near the wall on edge at the end of each day to prevent rain from splashing 

mortar and dirt onto completed masonry.

D. Cold-Weather Requirements:  Do not use frozen materials or materials mixed or coated with ice or frost.  
Do not build on frozen substrates.  Remove and replace unit masonry damaged by frost or by freezing 
conditions. Comply with cold-weather construction requirements contained in 
ACI 530.1/ASCE 6/TMS 602.

1. Cold-Weather Cleaning:  Use liquid cleaning methods only when air temperature is 40 deg F (4 
deg C) and higher and will remain so until masonry has dried, but not less than seven days after 
completing cleaning.

E. Hot-Weather Requirements:  Comply with hot-weather construction requirements contained in 
ACI 530.1/ASCE 6/TMS 602.

PART 2 - PRODUCTS

2.1 MASONRY UNITS, GENERAL:

A. Defective Units:  Referenced masonry unit standards may allow a certain percentage of units to contain 
chips, cracks, or other defects exceeding limits stated in the standard.  Do not use units where such 
defects will be exposed in the completed Work.



B. Fire-Resistance Ratings:  Where indicated, provide units that comply with requirements for fire-resistance 
ratings indicated as determined by testing according to ASTM E 119, by equivalent masonry thickness, or 
by other means, as acceptable to authorities having jurisdiction.

2.2 CONCRETE MASONRY UNITS:

A. Regional Materials:  CMUs shall be manufactured within 500 miles (800 km) of Project site from 
aggregates[ and cement] that have been extracted, harvested, or recovered, as well as manufactured, 
within 500 miles (800 km) of Project site.

B. Shapes:  Provide shapes indicated and as follows, with exposed surfaces matching exposed faces of 
adjacent units unless otherwise indicated.

1. Provide special shapes for lintels, corners, jambs, sashes, movement joints, headers, bonding, and 
other special conditions.

2. Provide [square-edged] [bullnose] units for outside corners unless otherwise indicated.

C. Integral Water Repellent:  Provide units made with integral water repellent [for exposed units] [and] 
[where indicated].

1. Integral Water Repellent:  Liquid polymeric, integral water-repellent admixture that does not 
reduce flexural bond strength.  Units made with integral water repellent, when tested according to 
ASTM E 514 as a wall assembly made with mortar containing integral water-repellent 
manufacturer's mortar additive, with test period extended to 24 hours, shall show no visible water 
or leaks on the back of test specimen.

a. Products:  Subject to compliance with requirements provide one of the following
available products that may be incorporated into the Work, but are not limited to, the 
following:

1) ACM Chemistries; RainBloc.
2) BASF Aktiengesellschaft; Rheopel Plus.
3) Grace Construction Products, W. R. Grace & Co. - Conn.; Dry-Block.

D. CMUs:  ASTM C 90:

1. Unit Compressive Strength:  Provide units with minimum average net-area compressive strength 
of 1500 psi.

2. Density Classification:  Lightweight
3. Retain first subparagraph below if IP dimensions are used; retain second subparagraph if SI 

(metric) dimensions are used.
4. Size (Width):  Manufactured to dimensions 3/8 inch less than nominal dimensions.
5. Size (Width):  Manufactured to the following dimensions:

a. 100 mm nominal; [90] [92] mm actual.
b. 150 mm nominal; [140] [143] mm actual.
c. 200 mm nominal; [190] [194] mm actual.
d. 250 mm nominal; [240] [244] mm actual.
e. 300 mm nominal; [290] [295] mm actual.
f. 400 mm nominal; [390] [396] mm actual.



6. Exposed Faces:  Provide color and texture matching the range represented by Architect's sample.
7. Faces to Receive Plaster:  Where units are indicated to receive a direct application of plaster, 

provide textured-face units made with gap-graded aggregates.
8. matching aggregate in Architect's sample.

2.3 CONCRETE MASONRY UNIT LINTELS:

A. General:  Provide one of the following:

B. Concrete Lintels: ASTM C 1623, matching CMUs in color, texture, and density classification; and with 
reinforcing bars indicated: Provide lintels with net-area compressive strength not less than CMUs.

C. Concrete Lintels:  Precast or formed-in-place concrete lintels complying with requirements in 
Section 033000 "Cast-in-Place Concrete," and with reinforcing bars indicated.

D. Masonry Lintels:  Prefabricated or built-in-place masonry lintels made from bond beam CMUs with 
reinforcing bars placed as indicated and filled with coarse grout.  Cure precast lintels before handling and 
installing.  Temporarily support built-in-place lintels until cured.
1. "Dimensional Stone--Design Manual VI."

2.4 MORTAR AND GROUT MATERIALS:

A. Regional Materials:  Aggregate for mortar and grout[, cement, and lime] shall be extracted, harvested, or 
recovered, as well as manufactured, within 500 miles (800 km) of Project site.

B. Portland Cement:  ASTM C 150, Type I or II, except Type III may be used for cold-weather construction.  
Provide natural color or white cement as required to produce mortar color indicated.

C. Hydrated Lime:  ASTM C 207, Type S.

D. Portland Cement-Lime Mix:  Packaged blend of portland cement and hydrated lime containing no other 
ingredients.

E. Masonry Cement:  ASTM C 91.

1. Products:  Subject to compliance with requirements, [provide the following] [provide one of the 
following] [available products that may be incorporated into the Work include, but are not 
limited to, the following]:

a. Capital Materials Corporation; Flamingo Color Masonry Cement.
b. Cemex S.A.B. de C.V.; [Brikset Type N] [Citadel Type S] [Dixie Type S] [Kosmortar 

Type N] [Richmortar] [Victor Plastic Cement].
c. Essroc, Italcementi Group; [Brixment] [or] [Velvet].
d. Holcim (US) Inc.; [Mortamix Masonry Cement] [Rainbow Mortamix Custom Buff 

Masonry Cement] [White Mortamix Masonry Cement].
e. Lafarge North America Inc.; [Magnolia Masonry Cement] [Lafarge Masonry Cement] 

[Trinity White Masonry Cement].
f. Lehigh Cement Company; [Lehigh Masonry Cement] [Lehigh White Masonry 

Cement].
g. National Cement Company, Inc.; Coosa Masonry Cement.



h. <Insert manufacturer's name; product name or designation>.

F. Mortar Cement:  ASTM C 1329.

1. Products:  Subject to compliance with requirements, available products that may be 
incorporated into the Work include, but are not limited to, the following:

a. Lafarge North America Inc.; [Lafarge Mortar Cement] [or] [Magnolia Superbond 
Mortar Cement].

G. Mortar Pigments:  Natural and synthetic iron oxides and chromium oxides, compounded for use in mortar 
mixes and complying with ASTM C 979.  Use only pigments with a record of satisfactory performance in 
masonry mortar.

1. Products:  Subject to compliance with requirements available products that may be 
incorporated into the Work include, but are not limited to, the following:

a. Davis Colors; True Tone Mortar Colors.
b. Lanxess Corporation; Bayferrox Iron Oxide Pigments.
c. Solomon Colors, Inc.; SGS Mortar Colors.

H. Colored Cement Product:  Packaged blend made from [portland cement and hydrated lime] [masonry 
cement] [or] [mortar cement] and mortar pigments, all complying with specified requirements, and 
containing no other ingredients.

1. Colored Portland Cement-Lime Mix:

a. Products:  Subject to compliance with requirements available products that may be 
incorporated into the Work include, but are not limited to, the following:

1) Capital Materials Corporation; Riverton Portland Cement Lime Custom Color.
2) Holcim (US) Inc.; Rainbow Mortamix Custom Color Cement/Lime.
3) Lafarge North America Inc.; Eaglebond Portland & Lime.
4) Lehigh Cement Company; Lehigh Custom Color Portland/Lime Cement.

2. Colored Masonry Cement:

a. Products:  Subject to compliance with requirements available products that may be 
incorporated into the Work include, but are not limited to, the following:

1) Capital Materials Corporation; Flamingo Color Masonry Cement.
2) Cemex S.A.B. de C.V.; Richcolor Masonry Cement.
3) Essroc, Italcementi Group; Brixment-in-Color.
4) Holcim (US) Inc.; Rainbow Mortamix Custom Color Masonry Cement.
5) Lafarge North America Inc.; U.S. Cement Custom Color Masonry Cement.
6) Lehigh Cement Company; Lehigh Custom Color Masonry Cement.
7) National Cement Company, Inc.; Coosa Masonry Cement.

3. Formulate blend as required to produce color indicated or, if not indicated, as selected from 
manufacturer's standard colors.

4. Pigments shall not exceed 10 percent of portland cement by weight.
5. Pigments shall not exceed 5 percent of [masonry cement] [or] [mortar cement] by weight.

I. Aggregate for Mortar:  ASTM C 144.



1. For mortar that is exposed to view, use washed aggregate consisting of natural sand or crushed 
stone.

2. For joints less than 1/4 inch (6 mm) thick, use aggregate graded with 100 percent passing the 
No. 16 (1.18-mm) sieve.

3. White-Mortar Aggregates:  Natural white sand or crushed white stone.
4. Colored-Mortar Aggregates:  Natural sand or crushed stone of color necessary to produce required 

mortar color.

J. Aggregate for Grout:  ASTM C 404.

K. Epoxy Pointing Mortar:  ASTM C 395, epoxy-resin-based material formulated for use as pointing mortar 
for structural-clay tile facing units (and approved for such use by manufacturer of units); in color 
indicated or, if not otherwise indicated, as selected by Architect from manufacturer's colors.

L. Refractory Mortar Mix:  Ground fireclay or non-water-soluble, calcium aluminate, medium-duty 
refractory mortar that passes ASTM C 199 test; or an equivalent product acceptable to authorities having 
jurisdiction.

M. Cold-Weather Admixture:  Nonchloride, noncorrosive, accelerating admixture complying with 
ASTM C 494/C 494M, Type C, and recommended by manufacturer for use in masonry mortar of 
composition indicated.

1. Products:  Subject to compliance with requirements, available products that may be 
incorporated into the Work include, but are not limited to, the following:

a. Euclid Chemical Company (The); Accelguard 80.
b. Grace Construction Products, W. R. Grace & Co. - Conn.; Morset.
c. Sonneborn Products, BASF Aktiengesellschaft; Trimix-NCA.

N. Water-Repellent Admixture:  Liquid water-repellent mortar admixture intended for use with CMUs 
containing integral water repellent by same manufacturer.

1. Products:  Subject to compliance with requirements available products that may be 
incorporated into the Work include, but are not limited to, the following:

a. ACM Chemistries; RainBloc for Mortar.
b. BASF Aktiengesellschaft; Rheopel Mortar Admixture.
c. Grace Construction Products, W. R. Grace & Co. - Conn.; Dry-Block Mortar Admixture.

O. Water:  Potable.

2.5 REINFORCEMENT:

A. Uncoated Steel Reinforcing Bars:  ASTM A 615/A 615M or ASTM A 996/A 996M, Grade 60
(Grade 420).

B. Masonry Joint Reinforcement, General:  ASTM A 951/A 951M.

1. Interior Walls:  [Mill-] [Hot-dip] galvanized, carbon steel.
2. Exterior Walls:  [Hot-dip galvanized, carbon] [Stainless] steel.
3. Provide in lengths of not less than 10 feet (3 m)[, with prefabricated corner and tee units].

C. Masonry Joint Reinforcement for Single-Wythe Masonry:  Either ladder or truss type with single pair of 
side rods.



2.6 TIES AND ANCHORS:

A. Materials:  Provide ties and anchors specified in this article that are made from materials that comply with 
the following unless otherwise indicated.

1. Mill-Galvanized, Carbon-Steel Wire:  ASTM A 82/A 82M; with ASTM A 641/A 641M, Class 1 
coating.

2. Hot-Dip Galvanized, Carbon-Steel Wire:  ASTM A 82/A 82M; with ASTM A 153/A 153M, 
Class B-2 coating.

3. Galvanized Steel Sheet:  ASTM A 653/A 653M, Commercial Steel, G60 (Z180) zinc coating.
4. Steel Sheet, Galvanized after Fabrication:  ASTM A 1008/A 1008M, Commercial Steel, with 

ASTM A 153/A 153M, Class B coating.
5. Steel Plates, Shapes, and Bars:  ASTM A 36/A 36M.

B. Corrugated Metal Ties:  Metal strips not less than 7/8 inch (22 mm) wide with corrugations having a 
wavelength of 7.6 to 12.7 mm and an amplitude of 0.06 to 0.10 inch (1.5 to 2.5 mm) made from [0.030-
inch- (0.76-mm-) thick, steel sheet, galvanized after fabrication] [0.060-inch- (1.52-mm-) thick, steel 
sheet, galvanized after fabrication] [0.031-inch- (0.79-mm-) thick.

C. Wire Ties, General:  Unless otherwise indicated, size wire ties to extend at least halfway through veneer 
but with at least 5/8-inch (16-mm) cover on outside face.  Outer ends of wires are bent 90 degrees and 
extend 2 inches (50 mm) parallel to face of veneer.

D. Individual Wire Ties:  Rectangular units with closed ends and not less than 4 inches (100 mm) wide.

1. Z-shaped ties with ends bent 90 degrees to provide hooks not less than 2 inches (50 mm) long may 
be used for masonry constructed from solid units.

2. Where wythes do not align, use adjustable ties with pintle-and-eye connections having a 
maximum adjustment of 1-1/4 inches (32 mm).

3. Wire:  Fabricate from [3/16-inch- (4.76-mm-)] [1/4-inch- (6.35-mm-)] diameter, hot-dip 
galvanized steel

E. Adjustable Anchors for Connecting to Structural Steel Framing:  Provide anchors that allow vertical or 
horizontal adjustment but resist tension and compression forces perpendicular to plane of wall.

1. Anchor Section for Welding to Steel Frame:  Crimped 1/4-inch- (6.35-mm-) diameter, hot-dip 
galvanized steel. If retaining last option in subparagraph below, note that the MSJC Code does 
not allow ties made from mill-galvanized wire for interior use in spaces where humidity exceeds 
75 percent.

2. Tie Section:  Triangular-shaped wire tie, sized to extend within 1 inch (25 mm) of masonry face, 
made from [0.187-inch- (4.76-mm-)] [0.25-inch- (6.35-mm-)] diameter, hot-dip galvanized 
steel.

F. Adjustable Anchors for Connecting to Concrete:  Provide anchors that allow vertical or horizontal 
adjustment but resist tension and compression forces perpendicular to plane of wall.

1. Connector Section:  Dovetail tabs for inserting into dovetail slots in concrete and attached to tie 
section; formed from [0.060-inch- (1.52-mm-) thick, steel sheet, galvanized after fabrication] 
[01.05-inch- (2.66-mm-) thick, steel sheet, galvanized after fabrication] [0.062-inch- (1.59-
mm-) thick, stainless-steel sheet] [0.109-inch- (2.78-mm-) thick, stainless-steel sheet].

a. [0.064-inch- (1.63-mm-)] [0.108-inch- (2.74-mm-)] thick, galvanized sheet may be used at 
interior walls unless otherwise indicated.



2. Tie Section:  Triangular-shaped wire tie, sized to extend within 1 inch (25 mm) of masonry face, 
made from [0.187-inch- (4.76-mm-)] [0.25-inch- (6.35-mm-)] diameter, hot-dip galvanized 
steel.

3. Corrugated Metal Ties:  Metal strips not less than 7/8 inch (22 mm) wide with corrugations having 
a wavelength of 0.3 to 0.5 inch (7.6 to 12.7 mm) and an amplitude of 0.06 to 0.10 inch (1.5 to 2.5 
mm) made from [0.060-inch- (1.52-mm-) thick, steel sheet, galvanized after fabrication] 
[0.075-inch- (1.90 mm-)-thick. steel sheet, galvanized after fabrication] [01.05-inch- (2.66-
mm-) thick, steel sheet, galvanized after fabrication] [0.062-inch- (1.59-mm-) thick. 

a. [0.064-inch- (1.63-mm-)] [0.079-inch- (2.01-mm-)] [01.08-inch- (2.74-mm-)] thick, 
galvanized sheet may be used at interior walls unless otherwise indicated.

G. Rigid Anchors:  Fabricate from steel bars [1-1/2 inches (38 mm) wide by 1/4 inch (6.35 mm) thick by 
24 inches (610 mm) long, with ends turned up 2 inches (51 mm) or with cross pins unless otherwise 
indicated.

1. Corrosion Protection:  [Hot-dip galvanized to comply with ASTM A 153/A 153M] [Epoxy 
coating 0.020 inch (0.51 mm) thick.

H. Adjustable Masonry-Veneer Anchors:

1. General:  Provide anchors that allow vertical adjustment but resist tension and compression forces 
perpendicular to plane of wall, for attachment over sheathing to wood or metal studs, and as 
follows:

a. Structural Performance Characteristics:  Capable of withstanding a 100-lbf (445-N) load in 
both tension and compression without deforming or developing play in excess of 0.05 inch
(1.3 mm).

2. Fabricate sheet metal anchor sections and other sheet metal parts from [0.075-inch- (1.90-mm-)
thick steel sheet, galvanized after fabrication] [1.05-inch- (2.66-mm-) thick steel sheet, 
galvanized after fabrication] [0.078-inch- (1.98-mm-) thick, stainless-steel sheet] [0.109-inch-
(2.78-mm-) thick stainless-steel sheet].

3. Wire Ties:  Triangular-, rectangular-, or T-shaped wire ties fabricated from [0.187-inch- (4.76-
mm-)] [0.25-inch- (6.35-mm-)] diameter, [hot-dip galvanized-steel] [stainless-steel] wire unless 
otherwise indicated.

4. Contractor's Option:  Unless otherwise indicated, provide any of the following types of anchors:
5. Screw-Attached, Masonry-Veneer Anchors:  Units consisting of a wire tie and a metal anchor 

section.

a. Products:  Subject to compliance with requirements available products that may be 
incorporated into the Work include, but are not limited to, the following:

1) Dayton Superior Corporation, Dur-O-Wal Division; D/A 213.
2) Wire-Bond; RJ-711.

b. Anchor Section:  Rib-stiffened, sheet metal plate with screw holes top and bottom, 2-3/4 
inches (70 mm) wide by 3 inches (76 mm) high; with projecting tabs having slotted holes 
for inserting vertical legs of wire tie specially formed to fit anchor section.

6. Screw-Attached, Masonry-Veneer Anchors:  Units consisting of a wire tie and a metal anchor 
section.



a. Products:  Subject to compliance with requirements available products that may be 
incorporated into the Work include, but are not limited to, the following :

1) Hohmann & Barnard, Inc.; DW-10.

b. Anchor Section: Sheet metal plate, 1-1/4 inches (32 mm) wide by 9 inches (229 mm) long, 
with screw holes top and bottom and with raised rib-stiffened strap, 5/8 inch (16 mm) wide 
by 5-1/2 inches (140 mm) long, stamped into center to provide a slot between strap and 
plate for inserting wire tie.

7. Screw-Attached, Masonry-Veneer Anchors:  Units consisting of a wire tie and a metal anchor 
section.

a. Products:  Subject to compliance with requirements available products that may be 
incorporated into the Work include, but are not limited to, the following:

1) Dayton Superior Corporation, Dur-O-Wal Division; D/A 210 with D/A 700-708.
2) Heckmann Building Products Inc.; 315-D with 316.
3) Hohmann & Barnard, Inc.; DW-10HS.
4) Wire-Bond; 1004, Type III.

b. Anchor Section:  Sheet metal plate, 1-1/4 inches (32 mm) wide by 6 inches (152 mm) long, 
with screw holes top and bottom and with raised rib-stiffened strap, 5/8 inch (16 mm) wide 
by 3-5/8 inches (92 mm) long, stamped into center to provide a slot between strap and plate 
for inserting wire tie.

8. Screw-Attached, Masonry-Veneer Anchors:  Units consisting of a wire tie and a metal anchor 
section.

a. Products:  Subject to compliance with requirements available products that may be 
incorporated into the Work include, but are not limited to, the following:

1) Hohmann & Barnard, Inc.; DW-10-X.

b. Anchor Section:  Gasketed sheet metal plate, 1-1/4 inches (32 mm) wide by 6 inches (152 
mm) long, with screw holes top and bottom; top and bottom ends bent to form pronged legs 
of length to match thickness of insulation or sheathing; and raised rib-stiffened strap, 5/8 
inch (16 mm) wide by 6 inches (152 mm) long, stamped into center to provide a slot 
between strap and plate for inserting wire tie.  Provide anchor manufacturer's standard, 
self-adhering, modified bituminous gaskets manufactured to fit behind anchor plate and 
extend beyond pronged legs.

9. Screw-Attached, Masonry-Veneer Anchors:  Units consisting of a wire tie and a metal anchor 
section.

a. Products:  Subject to compliance with requirements available products that may be 
incorporated into the Work include, but are not limited to, the following:

1) Heckmann Building Products Inc.; Pos-I-Tie.
2) Wire-Bond; SureTie.

b. Anchor Section:  Corrosion-resistant, self-drilling, eye-screw designed to receive wire tie.  
Eye-screw has spacer that seats directly against framing and is same thickness as sheathing 
and has gasketed, washer head that covers hole in sheathing.



10. Slip-in, Masonry-Veneer Anchors:  Units consisting of a wire tie section and an anchor section 
designed to interlock with metal studs and be slipped into place as sheathing is installed.

a. Products:  Subject to compliance with requirements available products that may be 
incorporated into the Work include, but are not limited to, the following:

1) Hohmann & Barnard, Inc.; AA308.

b. Wire-Type Anchor:  Bent wire anchor section with an eye to receive the wire tie.  Wire tie 
has a vertical leg that slips into the eye of anchor section and allows vertical adjustment.  
Both sections are made from 3/16-inch (4.76-mm), hot-dip galvanized wire.

11. Stainless-Steel Drill Screws for Steel Studs:  Proprietary fastener consisting of carbon-steel drill 
point and 300 Series stainless-steel shank, complying with ASTM C 954 except manufactured 
with hex washer head and neoprene or EPDM washer, No. 10 (4.83-mm) diameter by length 
required to penetrate steel stud flange with not less than three exposed threads.

a. Products:  Subject to compliance with requirements, available products that may be 
incorporated into the Work include, but are not limited to, the following:

1) Dayton Superior Corporation, Dur-O-Wal Division; Stainless Steel SX Fastener.
2) ITW Buildex; Scots long life Teks.

2.7 MISCELLANEOUS ANCHORS:

A. Unit Type Inserts in Concrete:  Cast-iron or malleable-iron wedge-type inserts.

B. Dovetail Slots in Concrete:  Furnish dovetail slots with filler strips, of slot size indicated, fabricated from 
0.034-inch (0.86-mm), galvanized steel sheet.

C. Anchor Bolts:  [Headed] [or] [L-shaped] steel bolts complying with ASTM A 307, Grade A
(ASTM F 568M, Property Class 4.6); with ASTM A 563 (ASTM A 563M) hex nuts and, where 
indicated, flat washers; hot-dip galvanized to comply with ASTM A 153/A 153M, Class C; of dimensions 
indicated.

D. Postinstalled Anchors:  [Torque-controlled expansion anchors] [or] [chemical anchors].

1. Load Capacity:  Capable of sustaining, without failure, a load equal to six times the load imposed 
when installed in unit masonry and four times the load imposed when installed in concrete, as 
determined by testing according to ASTM E 488, conducted by a qualified independent testing 
agency.

2. Material for Interior Locations:  Carbon-steel components zinc plated to comply with 
ASTM B 633 or ASTM F 1941 (ASTM F 1941M), Class Fe/Zn 5 unless otherwise indicated.

3. Material for Exterior Locations and Where Stainless Steel Is Indicated:  Alloy [Group 1 (A1)] 
[Group 2 (A4)] stainless-steel bolts, ASTM F 593 (ASTM F 738M), and nuts, ASTM F 594
(ASTM F 836M).

2.8 EMBEDDED FLASHING MATERIALS

A. Metal Flashing:  Provide metal flashing complying with [SMACNA's "Architectural Sheet Metal 
Manual"] [Section 076200 "Sheet Metal Flashing and Trim"] and as follows:

1. Stainless Steel:  ASTM A 240/A 240M, Type 304, 0.016 inch (0.40 mm) thick.



2. Copper:  ASTM B 370, Temper H00, cold-rolled copper sheet, 16-oz./sq. ft. (4.9-kg/sq. m) weight 
or 0.0216 inch (0.55 mm) thick or ASTM B 370, Temper H01, high-yield copper sheet, 12-oz./sq. 
ft. (3.7-kg/sq. m) weight or 0.0162 inch (0.41 mm) thick.

3. Fabricate continuous flashings in sections 96 inches (2400 mm) long minimum, but not exceeding 
12 feet (3.7 m).  Provide splice plates at joints of formed, smooth metal flashing.

4. Fabricate through-wall metal flashing embedded in masonry from [stainless steel] [copper], with 
ribs at 3-inch (76-mm) intervals along length of flashing to provide an integral mortar bond.

a. Products:  Subject to compliance with requirements, available products that may be 
incorporated into the Work include, but are not limited to, the following:

1) Cheney Flashing Company; [Cheney Flashing (Dovetail)] [or] [Cheney 3-Way 
Flashing (Sawtooth)].

2) Keystone Flashing Company, Inc.; Keystone 3-Way Interlocking Thruwall 
Flashing.

3) Sandell Manufacturing Co., Inc.; Mechanically Keyed Flashing.

5. Fabricate through-wall flashing with snaplock receiver on exterior face where indicated to receive 
counterflashing.

6. Fabricate through-wall flashing with drip edge [where] [unless otherwise] indicated.  Fabricate 
by extending flashing 1/2 inch (13 mm) out from wall, with outer edge bent down 30 degrees[ and 
hemmed].

7. Fabricate through-wall flashing with sealant stop [where] [unless otherwise] indicated.  Fabricate 
by bending metal back on itself 3/4 inch (19 mm) at exterior face of wall and down into joint 1/4 
inch (6 mm) to form a stop for retaining sealant backer rod.

8. Fabricate metal [drip edges] [and] [sealant stops] for ribbed metal flashing from plain metal 
flashing of same metal as ribbed flashing and extending at least 3 inches (76 mm) into wall with 
hemmed inner edge to receive ribbed flashing and form a hooked seam.  Form hem on upper 
surface of metal so that completed seam will shed water.

9. Metal Drip Edge:  Fabricate from stainless steel.  Extend at least 3 inches (76 mm) into wall and 
1/2 inch (13 mm) out from wall, with outer edge bent down 30 degrees[ and hemmed].

10. Metal Sealant Stop:  Fabricate from stainless steel.  Extend at least 3 inches (76 mm) into wall and 
out to exterior face of wall.  At exterior face of wall, bend metal back on itself for 3/4 inch (19 
mm) and down into joint 1/4 inch (6 mm) to form a stop for retaining sealant backer rod.

11. Metal Expansion-Joint Strips:  Fabricate from [stainless steel] [copper] to shapes indicated.

B. Flexible Flashing:  Use[ one of] the following unless otherwise indicated:

1. Copper-Laminated Flashing:  [5-oz./sq. ft. (1.5-kg/sq. m)] [7-oz./sq. ft. (2-kg/sq. m)] copper 
sheet bonded between 2 layers of glass-fiber cloth.  Use only where flashing is fully concealed in 
masonry.

a. Products:  Subject to compliance with requirements available products that may be 
incorporated into the Work include, but are not limited to, the following :

1) Advanced Building Products Inc.; [Copper Fabric Flashing] [Copper 
Sealtite 2000].

2) Dayton Superior Corporation, Dur-O-Wal Division; Copper Fabric Thru-Wall 
Flashing.

3) Hohmann & Barnard, Inc.; H & B C-Fab Flashing.
4) Phoenix Building Products; Type FCC-Fabric Covered Copper.
5) Sandell Manufacturing Co., Inc.; Copper Fabric Flashing.
6) York Manufacturing, Inc.; Multi-Flash 500.



2. Asphalt-Coated Copper Flashing:  [5-oz./sq. ft. (1.5-kg/sq. m)] [7-oz./sq. ft. (2-kg/sq. m)] copper 
sheet coated with flexible asphalt.  Use only where flashing is fully concealed in masonry.

a. Products:  Subject to compliance with requirements available products that may be 
incorporated into the Work include, but are not limited to, the following :

1) Advanced Building Products Inc.; Cop-R-Cote.
2) Dayton Superior Corporation, Dur-O-Wal Division; Copper Coated Thru-Wall 

Flashing.
3) Hohmann & Barnard, Inc.; H & B C-Coat Flashing.
4) Phoenix Building Products; Type ACC-Asphalt Bituminous Coated.
5) Sandell Manufacturing Co., Inc.; Coated Copper Flashing.

3. Rubberized-Asphalt Flashing:  Composite flashing product consisting of a pliable, adhesive 
rubberized-asphalt compound, bonded to a high-density, cross-laminated polyethylene film to 
produce an overall thickness of not less than [0.030 inch (0.76 mm)] [0.040 inch (1.02 mm)].

a. Products:  Subject to compliance with requirements, available products that may be 
incorporated into the Work include, but are not limited to, the following:

1) Advanced Building Products Inc.; Peel-N-Seal.
2) Carlisle Coatings & Waterproofing; CCW-705-TWF Thru-Wall Flashing.
3) Dayton Superior Corporation, Dur-O-Wal Division; Dur-O-Barrier Thru-Wall 

Flashing.
4) Fiberweb, Clark Hammerbeam Corp.; Aquaflash 500.
5) Grace Construction Products, W. R. Grace & Co. - Conn.; Perm-A-Barrier Wall 

Flashing.
6) Heckmann Building Products Inc.; No. 82 Rubberized-Asphalt Thru-Wall Flashing.
7) Hohmann & Barnard, Inc.; Textroflash.
8) W. R. Meadows, Inc.; Air-Shield Thru-Wall Flashing.
9) Polyguard Products, Inc.; [Polyguard 300] [Polyguard 400].
10) Sandell Manufacturing Co., Inc.; Sando-Seal.
11) Williams Products, Inc.; Everlastic MF-40.

b. Accessories:  Provide preformed corners, end dams, other special shapes, and seaming 
materials produced by flashing manufacturer.

4. Elastomeric Thermoplastic Flashing:  Composite flashing product consisting of a polyester-
reinforced ethylene interpolymer alloy.

a. Products:  Subject to compliance with requirement available products that may be 
incorporated into the Work include, but are not limited to, the following:

1) DuPont; Thru-Wall Flashing.
2) Hohmann & Barnard, Inc.; Flex-Flash.
3) Hyload, Inc.; Hyload Cloaked Flashing System.
4) Mortar Net USA, Ltd.; Total Flash.

b. Monolithic Sheet:  Elastomeric thermoplastic flashing, 0.040 inch (1.0 mm) thick.
c. Self-Adhesive Sheet:  Elastomeric thermoplastic flashing, 0.025 inch (0.64 mm) thick, with 

a 0.015-inch- (0.38-mm-) thick coating of adhesive.
d. Self-Adhesive Sheet with Drip Edge:  Elastomeric thermoplastic flashing, 0.025 inch (0.64 

mm) thick, with a 0.015-inch- (0.38-mm-) thick coating of rubberized-asphalt adhesive.  



Where flashing extends to face of masonry, rubberized-asphalt coating is held back 
approximately 1-1/2 inches (38 mm) from edge.

1) Color:  [Gray] [White] [Tan/buff] [Black].

e. Accessories:  Provide preformed corners, end dams, other special shapes, and seaming 
materials produced by flashing manufacturer.

5. EPDM Flashing:  Sheet flashing product made from ethylene-propylene-diene terpolymer, 
complying with ASTM D 4637, 0.040 inch (1.0 mm) thick.

a. Products:  Subject to compliance with requirement savailable products that may be 
incorporated into the Work include, but are not limited to, the following:

1) Carlisle Coatings & Waterproofing; Pre-Kleened EPDM Thru-Wall Flashing.
2) Firestone Specialty Products; FlashGuard.
3) Heckmann Building Products Inc.; No. 81 EPDM Thru-Wall Flashing.
4) Hohmann & Barnard, Inc.; Epra-Max EPDM Thru-Wall Flashing.
5) Sandell Manufacturing Co., Inc.; EPDM Flashing.

C. Application:  Unless otherwise indicated, use the following:

1. Where flashing is indicated to receive counterflashing, use metal flashing.
2. Where flashing is indicated to be turned down at or beyond the wall face, use metal flashing.
3. Where flashing is partly exposed and is indicated to terminate at the wall face, use metal flashing 

[with a drip edge] [with a sealant stop] [or flexible flashing with a metal drip edge] [or 
elastomeric thermoplastic flashing with drip edge] [or flexible flashing with a metal sealant 
stop].

4. Where flashing is fully concealed, use [metal flashing] [or] [flexible flashing].

D. Single-Wythe CMU Flashing System:  System of CMU cell flashing pans and interlocking CMU web 
covers made from high-density polyethylene incorporating chemical stabilizers that prevent UV 
degradation.  Cell flashing pans have integral weep spouts that are designed to be built into mortar bed 
joints and weep collected moisture to the exterior of CMU walls and that extend into the cell to prevent 
clogging with mortar.

1. Products:  Subject to compliance with requirements, available products that may be 
incorporated into the Work include, but are not limited to, the following:

a. Mortar Net USA, Ltd.; Blok-Flash.

E. Solder and Sealants for Sheet Metal Flashings:[ As specified in Section 076200 "Sheet Metal Flashing 
and Trim."]

1. Solder for Stainless Steel:  ASTM B 32, Grade Sn60, with acid flux of type recommended by 
stainless-steel sheet manufacturer.

2. Solder for Copper:  ASTM B 32, Grade Sn50, 50 percent tin and 50 percent lead.
3. Elastomeric Sealant:  ASTM C 920, chemically curing [urethane] [polysulfide] [silicone] 

sealant; of type, grade, class, and use classifications required to seal joints in sheet metal flashing 
and trim and remain watertight.

F. Adhesives, Primers, and Seam Tapes for Flashings:  Flashing manufacturer's standard products or 
products recommended by flashing manufacturer for bonding flashing sheets to each other and to 
substrates.



2.9 MISCELLANEOUS MASONRY ACCESSORIES:

A. Compressible Filler:  Premolded filler strips complying with ASTM D 1056, Grade 2A1; compressible up 
to 35 percent; of width and thickness indicated; formulated from [neoprene] [urethane] [or] [PVC].

B. Preformed Control-Joint Gaskets:  Made from [styrene-butadiene-rubber compound, complying with 
ASTM D 2000, Designation M2AA-805] [or] [PVC, complying with ASTM D 2287, Type PVC-
65406] and designed to fit standard sash block and to maintain lateral stability in masonry wall; size and 
configuration as indicated.

C. Bond-Breaker Strips:  Asphalt-saturated, organic roofing felt complying with ASTM D 226, Type I 
(No. 15 asphalt felt).

D. Weep/Vent Products:  Use[ one of] the following unless otherwise indicated:

1. Wicking Material:  Absorbent rope, made from [cotton] [or] [UV-resistant synthetic fiber], 1/4 
to 3/8 inch (6 to 10 mm) in diameter, in length required to produce 2-inch (50-mm) exposure on 
exterior and 18 inches (450 mm) in cavity.  Use only for weeps.

2. Round Plastic Weep/Vent Tubing:  Medium-density polyethylene, 3/8-inch (9-mm) OD by 4 
inches (100 mm) long.

3. Rectangular Plastic Weep/Vent Tubing:  Clear butyrate, 3/8 by 1-1/2 by 3-1/2 inches (9 by 38 by 
89 mm) long.

4. Cellular Plastic Weep/Vent:  One-piece, flexible extrusion made from UV-resistant polypropylene 
copolymer, full height and width of head joint and depth 1/8 inch (3 mm) less than depth of outer 
wythe, in color selected from manufacturer's standard.

a. Products:  Subject to compliance with requirements, available products that may be 
incorporated into the Work include, but are not limited to, the following:

1) Advanced Building Products Inc.; Mortar Maze weep vent.
2) Blok-Lok Limited; Cell-Vent.
3) Dayton Superior Corporation, Dur-O-Wal Division; Cell Vents.
4) Heckmann Building Products Inc.; No. 85 Cell Vent.
5) Hohmann & Barnard, Inc.; Quadro-Vent.
6) Wire-Bond; Cell Vent.

5. Mesh Weep/Vent:  Free-draining mesh; made from polyethylene strands, full height and width of 
head joint and depth 1/8 inch (3 mm) less than depth of outer wythe; in color selected from 
manufacturer's standard.

a. Products:  Subject to compliance with requirements available products that may be 
incorporated into the Work include, but are not limited to, the following:

1) Mortar Net USA, Ltd.; Mortar Net Weep Vents.

6. Aluminum Weep Hole/Vent:  One-piece, L-shaped units made from sheet aluminum, designed to 
fit into a head joint and consisting of a vertical channel with louvers stamped in web and with a 
top flap to keep mortar out of the head joint; painted before installation to comply with 
Section 099113 "Exterior Painting" and Section 099123 "Interior Painting" in color selected by 
Architect.

a. Products:  Subject to compliance with requirements available products that may be 
incorporated into the Work include, but are not limited to, the following:

1) Hohmann & Barnard, Inc.; #343W - Wilko Weep Hole.



7. Vinyl Weep Hole/Vent:  One-piece, offset, T-shaped units made from flexible PVC, designed to 
fit into a head joint and consisting of a louvered vertical leg, flexible wings to seal against ends of 
masonry units, and a top flap to keep mortar out of the head joint; in color selected by Architect.

a. Products:  Subject to compliance with requirements, available products that may be 
incorporated into the Work include, but are not limited to, the following:

1) Hohmann & Barnard, Inc.; #343 Louvered Weep Hole.
2) Williams Products, Inc.; Williams-Goodco Brick Vent.
3) Wire-Bond; Louvered Weepholes.
4) <Insert manufacturer's name; product name or designation>.

E. Reinforcing Bar Positioners:  Wire units designed to fit into mortar bed joints spanning masonry unit cells 
and hold reinforcing bars in center of cells.  Units are formed from 0.148-inch (3.77-mm) steel wire, hot-
dip galvanized after fabrication.  Provide units designed for number of bars indicated.

1. Products:  Subject to compliance with requirements, available products that may be 
incorporated into the Work include, but are not limited to, the following:

a. Dayton Superior Corporation, Dur-O-Wal Division; D/A 810, D/A 812 or D/A 817.
b. Heckmann Building Products Inc.; No. 376 Rebar Positioner.
c. Hohmann & Barnard, Inc.; #RB or #RB-Twin Rebar Positioner.
d. Wire-Bond; O-Ring or Double O-Ring Rebar Positioner.

2.10 MASONRY-CELL INSULATION:

A. Loose-Granular Fill Insulation:  Perlite complying with ASTM C 549, Type II (surface treated for water 
repellency and limited moisture absorption) or Type IV (surface treated for water repellency and to limit 
dust generation).

B. Molded-Polystyrene Insulation Units:  Rigid, cellular thermal insulation formed by the expansion of 
polystyrene-resin beads or granules in a closed mold to comply with ASTM C 578, Type I.  Provide 
specially shaped units designed for installing in cores of masonry units.

1. Products:  Subject to compliance with requirements available products that may be 
incorporated into the Work include, but are not limited to, the following:

a. Concrete Block Insulating Systems; Korfil.
b. Shelter Enterprises Inc.; Omni Core.

2.11 CAVITY-WALL INSULATION:

A. Extruded-Polystyrene Board Insulation:  ASTM C 578, [Type IV] [Type X], closed-cell product 
extruded with an integral skin.

B. Extruded-Polystyrene Board Insulation with Increased R-Value:  ASTM C 578, Type IV, but with an 
aged thermal resistance (R-value) for 1-inch (25-mm) thickness of 5.6 deg F x h x sq. ft./Btu at 75 deg F
(1.0 K x sq. m/W at 24 deg C) at 5 years; closed-cell product with a carbon-black filler and extruded with 
an integral skin.

C. Molded-Polystyrene Board Insulation:  ASTM C 578, Type I.



D. Polyisocyanurate Board Insulation:  ASTM C 1289, Type I (aluminum-foil-faced), Class 2 (glass-fiber-
reinforced).

E. Adhesive:  Type recommended by insulation board manufacturer for application indicated.

2.12 MASONRY CLEANERS:

A. Proprietary Acidic Cleaner:  Manufacturer's standard-strength cleaner designed for removing 
mortar/grout stains, efflorescence, and other new construction stains from new masonry without 
discoloring or damaging masonry surfaces.  Use product expressly approved for intended use by cleaner 
manufacturer and manufacturer of masonry units being cleaned.

1. Manufacturers:  Subject to compliance with requirements, available manufacturers offering 
products that may be incorporated into the Work include, but are not limited to, the 
following:

a. Diedrich Technologies, Inc.
b. EaCo Chem, Inc.
c. ProSoCo, Inc.

2.13 MORTAR AND GROUT MIXES:

A. General:  Do not use admixtures, including pigments, air-entraining agents, accelerators, retarders, water-
repellent agents, antifreeze compounds, or other admixtures, unless otherwise indicated.

1. Do not use calcium chloride in mortar or grout.
2. Use [portland cement-lime] [masonry cement] [or] [mortar cement] mortar unless otherwise 

indicated.
3. For exterior masonry, use [portland cement-lime] [masonry cement] [or] [mortar cement] 

mortar.
4. For reinforced masonry, use [portland cement-lime] [masonry cement] [or] [mortar cement] 

mortar.
5. Add cold-weather admixture (if used) at same rate for all mortar that will be exposed to view, 

regardless of weather conditions, to ensure that mortar color is consistent.

B. Preblended, Dry Mortar Mix:  Furnish dry mortar ingredients in form of a preblended mix.  Measure 
quantities by weight to ensure accurate proportions, and thoroughly blend ingredients before delivering to 
Project site.

C. Mortar for Unit Masonry:  Comply with ASTM C 270, [Proportion] [Property] Specification.  Provide 
the following types of mortar for applications stated unless another type is indicated[ or needed to 
provide required compressive strength of masonry.
1. For reinforced masonry, Type N.
2. For exterior, above-grade, load-bearing and non-load-bearing walls and parapet walls; for interior 

load-bearing walls; for interior non-load-bearing partitions; and for other applications where 
another type is not indicated, use Type N.

3. For interior non-load-bearing partitions, Type O may be used instead of Type N.

D. Pigmented Mortar:  Use colored cement product[ or select and proportion pigments with other 
ingredients to produce color required.  Do not add pigments to colored cement products].



1. Pigments shall not exceed 10 percent of portland cement by weight.
2. Pigments shall not exceed 5 percent of [masonry cement] [or] [mortar cement] by weight.
3. Mix to match Architect's sample.

E. Grout for Unit Masonry:  Comply with ASTM C 476.

1. Use grout of type indicated or, if not otherwise indicated, of type (fine or coarse) that will comply 
with Table 1.15.1 in ACI 530.1/ASCE 6/TMS 602 for dimensions of grout spaces and pour height.

2. Proportion grout in accordance with ASTM C 476, [Table 1] [or] [paragraph 4.2.2 for specified 
28-day compressive strength indicated, but not less than 3000 psi (14 MPa)].

3. Provide grout with a slump of [8 to 11 inches (203 to 279 mm)] as measured according to 
ASTM C 143/C 143M.

PART 3 - EXECUTION

3.1 EXAMINATION:

A. Examine conditions, with Installer present, for compliance with requirements for installation tolerances 
and other conditions affecting performance of the Work.

1. For the record, prepare written report, endorsed by Installer, listing conditions detrimental to 
performance of work.

2. Verify that foundations are within tolerances specified.
3. Verify that reinforcing dowels are properly placed.

B. Before installation, examine rough-in and built-in construction for piping systems to verify actual 
locations of piping connections.

C. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 INSTALLATION, GENERAL:

A. Thickness:  Build cavity and composite walls and other masonry construction to full thickness shown.  
Build single-wythe walls to actual widths of masonry units, using units of widths indicated.

B. Build chases and recesses to accommodate items specified in this and other Sections.

C. Leave openings for equipment to be installed before completing masonry.  After installing equipment, 
complete masonry to match the construction immediately adjacent to opening.

D. Use full-size units without cutting if possible.  If cutting is required to provide a continuous pattern or to 
fit adjoining construction, cut units with motor-driven saws; provide clean, sharp, unchipped edges.  
Allow units to dry before laying unless wetting of units is specified.  Install cut units with cut surfaces 
and, where possible, cut edges concealed.

E. Select and arrange units for exposed unit masonry to produce a uniform blend of colors and textures.

1. Mix units from several pallets or cubes as they are placed.

F. Matching Existing Masonry:  Match coursing, bonding, color, and texture of existing masonry.



3.3 TOLERANCES:

A. Dimensions and Locations of Elements:

1. For dimensions in cross section or elevation do not vary by more than plus 1/2 inch (12 mm) or 
minus 1/4 inch (6 mm).

2. For location of elements in plan do not vary from that indicated by more than plus or minus 1/2 
inch (12 mm).

3. For location of elements in elevation do not vary from that indicated by more than plus or minus 
1/4 inch (6 mm) in a story height or 1/2 inch (12 mm) total.

B. Lines and Levels:

1. For bed joints and top surfaces of bearing walls do not vary from level by more than 1/4 inch in 10 
feet (6 mm in 3 m), or 1/2 inch (12 mm) maximum.

2. For conspicuous horizontal lines, such as lintels, sills, parapets, and reveals, do not vary from level 
by more than 1/8 inch in 10 feet (3 mm in 3 m), 1/4 inch in 20 feet (6 mm in 6 m), or 1/2 inch (12 
mm) maximum.

3. For vertical lines and surfaces do not vary from plumb by more than 1/4 inch in 10 feet (6 mm in 3 
m), 3/8 inch in 20 feet (9 mm in 6 m), or 1/2 inch (12 mm) maximum.

4. For conspicuous vertical lines, such as external corners, door jambs, reveals, and expansion and 
control joints, do not vary from plumb by more than 1/8 inch in 10 feet (3 mm in 3 m), 1/4 inch in 
20 feet (6 mm in 6 m), or 1/2 inch (12 mm) maximum.

5. For lines and surfaces do not vary from straight by more than 1/4 inch in 10 feet (6 mm in 3 m), 
3/8 inch in 20 feet (9 mm in 6 m), or 1/2 inch (12 mm) maximum.

6. For vertical alignment of exposed head joints, do not vary from plumb by more than 1/4 inch in 10 
feet (6 mm in 3 m), or 1/2 inch (12 mm) maximum.

7. For faces of adjacent exposed masonry units, do not vary from flush alignment by more than 1/16 
inch (1.5 mm) except due to warpage of masonry units within tolerances specified for warpage of 
units.

C. Joints:

1. For bed joints, do not vary from thickness indicated by more than plus or minus 1/8 inch (3 mm), 
with a maximum thickness limited to 1/2 inch (12 mm).

2. For exposed bed joints, do not vary from bed-joint thickness of adjacent courses by more than 1/8 
inch (3 mm).

3. For head and collar joints, do not vary from thickness indicated by more than plus 3/8 inch (9 mm)
or minus 1/4 inch (6 mm).

4. For exposed head joints, do not vary from thickness indicated by more than plus or minus 1/8 inch
(3 mm).[$ds~Do not vary from adjacent bed-joint and head-joint thicknesses by more than 
1/8 inch (3 mm).]

5. For exposed bed joints and head joints of stacked bond, do not vary from a straight line by more 
than 1/16 inch (1.5 mm) from one masonry unit to the next.

3.4 LAYING MASONRY WALLS:

A. Lay out walls in advance for accurate spacing of surface bond patterns with uniform joint thicknesses and 
for accurate location of openings, movement-type joints, returns, and offsets.  Avoid using less-than-half-
size units, particularly at corners, jambs, and, where possible, at other locations.

B. Bond Pattern for Exposed Masonry:  Unless otherwise indicated, lay exposed masonry in [running 
bond], do not use units with less than nominal 4-inch (100-mm) horizontal face dimensions at corners or 
jambs.



C. Lay concealed masonry with all units in a wythe in running bond or bonded by lapping not less than [2 
inches (50 mm)] [4-inches (100-mm)].  Bond and interlock each course of each wythe at corners.  Do 
not use units with less than nominal 4-inch (100-mm) horizontal face dimensions at corners or jambs.

D. Stopping and Resuming Work:  Stop work by racking back units in each course from those in course 
below; do not tooth.  When resuming work, clean masonry surfaces that are to receive mortar, remove 
loose masonry units and mortar, and wet brick if required before laying fresh masonry.

E. Built-in Work:  As construction progresses, build in items specified in this and other Sections.  Fill in 
solidly with masonry around built-in items.

F. Fill space between steel frames and masonry solidly with mortar unless otherwise indicated.

G. Where built-in items are to be embedded in cores of hollow masonry units, place a layer of metal lath, 
wire mesh, or plastic mesh in the joint below and rod mortar or grout into core.

H. Fill cores in hollow CMUs with grout 24 inches (600 mm) under bearing plates, beams, lintels, posts, and 
similar items unless otherwise indicated.

I. Build non-load-bearing interior partitions full height of story to underside of solid floor or roof structure 
above unless otherwise indicated.

1. Install compressible filler in joint between top of partition and underside of structure above.
2. Fasten partition top anchors to structure above and build into top of partition.  Grout cells of 

CMUs solidly around plastic tubes of anchors and push tubes down into grout to provide 1/2-inch
(13-mm) clearance between end of anchor rod and end of tube.  Space anchors [48 inches (1200 
mm)] <Insert spacing> o.c. unless otherwise indicated.

3. Wedge non-load-bearing partitions against structure above with small pieces of tile, slate, or 
metal.  Fill joint with mortar after dead-load deflection of structure above approaches final 
position.

4. At fire-rated partitions, treat joint between top of partition and underside of structure above to 
comply with Section 078446 "Fire-Resistive Joint Systems."

3.5 MORTAR BEDDING AND JOINTING:

A. Lay hollow CMUs as follows:

1. With face shells fully bedded in mortar and with head joints of depth equal to bed joints.
2. With webs fully bedded in mortar in all courses of piers, columns, and pilasters.
3. With webs fully bedded in mortar in grouted masonry, including starting course on footings.
4. With entire units, including areas under cells, fully bedded in mortar at starting course on footings 

where cells are not grouted.

B. Lay solid masonry units with completely filled bed and head joints; butter ends with sufficient mortar to 
fill head joints and shove into place.  Do not deeply furrow bed joints or slush head joints.

C. Tool exposed joints slightly concave when thumbprint hard, using a jointer larger than joint thickness 
unless otherwise indicated.

D. Cut joints flush for masonry walls to receive plaster or other direct-applied finishes (other than paint) 
unless otherwise indicated.



3.6 MASONRY-CELL INSULATION:

A. Pour granular insulation into cavities to fill void spaces.  Maintain inspection ports to show presence of 
insulation at extremities of each pour area.  Close the ports after filling has been confirmed.  Limit the fall 
of insulation to 1 story high, but not more than 20 feet (6 m).

B. Install molded-polystyrene insulation units into masonry unit cells before laying units.

3.7 MASONRY JOINT REINFORCEMENT:

A. General:  Install entire length of longitudinal side rods in mortar with a minimum cover of 5/8 inch (16 
mm) on exterior side of walls, 1/2 inch (13 mm) elsewhere.  Lap reinforcement a minimum of 6 inches
(150 mm).

1. Space reinforcement not more than 16 inches (406 mm) o.c.
2. Space reinforcement not more than 8 inches (203 mm) o.c. in foundation walls and parapet walls.
3. Provide reinforcement not more than 8 inches (203 mm) above and below wall openings and 

extending 12 inches (305 mm) beyond openings[ in addition to continuous reinforcement].

B. Interrupt joint reinforcement at control and expansion joints unless otherwise indicated.

C. Provide continuity at wall intersections by using prefabricated T-shaped units.

D. Provide continuity at corners by using prefabricated L-shaped units.

E. Cut and bend reinforcing units as directed by manufacturer for continuity at[ corners,] returns, offsets, 
column fireproofing, pipe enclosures, and other special conditions.

3.8 ANCHORING MASONRY TO STRUCTURAL STEEL AND CONCRETE:

A. Anchor masonry to structural steel and concrete where masonry abuts or faces structural steel or concrete 
to comply with the following:

1. Provide an open space not less than [1/2 inch (13 mm)] [1 inch (25 mm)] [2 inches (50 mm)] 
wide between masonry and structural steel or concrete unless otherwise indicated.  Keep open 
space free of mortar and other rigid materials.

2. Anchor masonry with anchors embedded in masonry joints and attached to structure.
3. Space anchors as indicated, but not more than 24 inches (610 mm) o.c. vertically and 36 inches

(915 mm) o.c. horizontally.

3.9 CONTROL AND EXPANSION JOINTS:

A. General:  Install control and expansion joint materials in unit masonry as masonry progresses.  Do not 
allow materials to span control and expansion joints without provision to allow for in-plane wall or 
partition movement.

B. Form control joints in concrete masonry [as follows] [using one of the following methods]:



1. Fit bond-breaker strips into hollow contour in ends of CMUs on one side of control joint.  Fill 
resultant core with grout and rake out joints in exposed faces for application of sealant.

2. Install preformed control-joint gaskets designed to fit standard sash block.
3. Install interlocking units designed for control joints.  Install bond-breaker strips at joint.  Keep 

head joints free and clear of mortar or rake out joint for application of sealant.
4. Install temporary foam-plastic filler in head joints and remove filler when unit masonry is 

complete for application of sealant.

C. Provide horizontal, pressure-relieving joints by either leaving an air space or inserting a compressible 
filler of width required for installing sealant and backer rod specified in Section 079200 "Joint Sealants," 
but not less than [3/8 inch (10 mm)] .

1. Locate horizontal, pressure-relieving joints beneath shelf angles supporting masonry.

3.10 LINTELS:

A. Provide [concrete] [or] [masonry] lintels where shown and where openings of more than 12 inches (305 
mm) for brick-size units and 24 inches (610 mm) for block-size units are shown without structural steel or 
other supporting lintels.

B. Provide minimum bearing of 8 inches (200 mm) at each jamb unless otherwise indicated.

3.11 FLASHING, WEEP HOLES, CAVITY DRAINAGE, AND VENTS:

A. General:  Install embedded flashing and weep holes in masonry at shelf angles, lintels, ledges, other 
obstructions to downward flow of water in wall, and where indicated.[$ds~Install vents at shelf angles, 
ledges, and other obstructions to upward flow of air in cavities, and where indicated.]

B. Install flashing as follows unless otherwise indicated:

1. Prepare masonry surfaces so they are smooth and free from projections that could puncture 
flashing.  Where flashing is within mortar joint, place through-wall flashing on sloping bed of 
mortar and cover with mortar.  Before covering with mortar, seal penetrations in flashing with 
adhesive, sealant, or tape as recommended by flashing manufacturer.

2. At multiwythe masonry walls, including cavity walls, extend flashing through outer wythe, turned 
up a minimum of [4 inches (100 mm)] [8 inches (200 mm)], and through inner wythe to within 
1/2 inch (13 mm) of the interior face of wall in exposed masonry.  Where interior face of wall is to 
receive furring or framing, carry flashing completely through inner wythe and turn flashing up 
approximately 2 inches (50 mm) on interior face.

3. At multiwythe masonry walls, including cavity walls, extend flashing through outer wythe, turned 
up a minimum of [4 inches (100 mm)] [8 inches (200 mm)], and 1-1/2 inches (38 mm) into the 
inner wythe.[$ds~Form 1/4-inch (6-mm) hook in edge of flashing embedded in inner wythe.]

4. At masonry-veneer walls, extend flashing through veneer, across air space behind veneer, and up 
face of sheathing at least 8 inches (200 mm); with upper edge tucked under building paper or 
building wrap, lapping at least 4 inches (100 mm).

5. At lintels and shelf angles, extend flashing a minimum of 6 inches (150 mm) into masonry at each 
end.  At heads and sills, extend flashing 6 inches (150 mm) at ends and turn up not less than 2 
inches (50 mm) to form end dams.

6. Interlock end joints of ribbed sheet metal flashing by overlapping ribs not less than 1-1/2 inches
(38 mm) or as recommended by flashing manufacturer, and seal lap with elastomeric sealant 
complying with requirements in Section 079200 "Joint Sealants" for application indicated.



7. Install metal [drip edges] [and] [sealant stops] with ribbed sheet metal flashing by interlocking 
hemmed edges to form hooked seam.  Seal seam with elastomeric sealant complying with 
requirements in Section 079200 "Joint Sealants" for application indicated.

8. Install metal drip edges beneath flexible flashing at exterior face of wall.  Stop flexible flashing 
1/2 inch (13 mm) back from outside face of wall and adhere flexible flashing to top of metal drip 
edge.

9. Install metal flashing termination beneath flexible flashing at exterior face of wall.  Stop flexible 
flashing 1/2 inch (13 mm) back from outside face of wall and adhere flexible flashing to top of 
metal flashing termination.

10. Cut flexible flashing off flush with face of wall after masonry wall construction is completed.

C. Install single-wythe CMU flashing system in bed joints of CMU walls where indicated to comply with 
manufacturer's written instructions.  Install CMU cell pans with upturned edges located below face shells 
and webs of CMUs above and with weep spouts aligned with face of wall.  Install CMU web covers so 
that they cover upturned edges of CMU cell pans at CMU webs and extend from face shell to face shell.

D. Install reglets and nailers for flashing and other related construction where they are shown to be built into 
masonry.

E. Install weep holes in head joints in exterior wythes of first course of masonry immediately above 
embedded flashing and as follows:

1. Use [specified weep/vent products] [or] [open head joints] to form weep holes.
2. Use wicking material to form weep holes above flashing under brick sills.  Turn wicking down at 

lip of sill to be as inconspicuous as possible.
3. Space weep holes 24 inches (600 mm) o.c. unless otherwise indicated.
4. Space weep holes formed from [plastic tubing] [or] [wicking material] 16 inches (400 mm) o.c.
5. Cover cavity side of weep holes with plastic insect screening at cavities insulated with loose-fill 

insulation.
6. Trim wicking material flush with outside face of wall after mortar has set.

F. Place pea gravel in cavities as soon as practical to a height equal to height of first course above top of 
flashing, but not less than 2 inches (50 mm), to maintain drainage.

1. Fill cavities full height by placing pea gravel in cavities as masonry is laid so that at any point 
masonry does not extend more than 24 inches (600 mm) above top of pea gravel.

G. Place cavity drainage material in cavities to comply with configuration requirements for cavity drainage 
material in "Miscellaneous Masonry Accessories" Article.

H. Install vents in head joints in exterior wythes at spacing indicated.  Use [specified weep/vent products] 
[or] [open head joints] to form vents.

1. Close cavities off vertically and horizontally with blocking in manner indicated.  Install through-
wall flashing and weep holes above horizontal blocking.

3.12 REINFORCED UNIT MASONRY INSTALLATION:

A. Temporary Formwork and Shores:  Construct formwork and shores as needed to support reinforced 
masonry elements during construction.

1. Construct formwork to provide shape, line, and dimensions of completed masonry as indicated.  
Make forms sufficiently tight to prevent leakage of mortar and grout.  Brace, tie, and support 
forms to maintain position and shape during construction and curing of reinforced masonry.



2. Do not remove forms and shores until reinforced masonry members have hardened sufficiently to 
carry their own weight and other loads that may be placed on them during construction.

B. Placing Reinforcement:  Comply with requirements in ACI 530.1/ASCE 6/TMS 602.

C. Grouting:  Do not place grout until entire height of masonry to be grouted has attained enough strength to 
resist grout pressure.

1. Comply with requirements in ACI 530.1/ASCE 6/TMS 602 for cleanouts and for grout placement, 
including minimum grout space and maximum pour height.

2. Limit height of vertical grout pours to not more than 48 inches.

3.13 FIELD QUALITY CONTROL:

A. Testing and Inspecting:  Owner will engage special inspectors to perform tests and inspections and 
prepare reports.  Allow inspectors access to scaffolding and work areas, as needed to perform tests and 
inspections.  Retesting of materials that fail to comply with specified requirements shall be done at 
Contractor's expense.

B. Inspections:  Level 1special inspections according to the "International Building Code."

1. Begin masonry construction only after inspectors have verified proportions of site-prepared 
mortar.

2. Place grout only after inspectors have verified compliance of grout spaces and of grades, sizes, 
and locations of reinforcement.

3. Place grout only after inspectors have verified proportions of site-prepared grout.

C. Testing Prior to Construction:  One set of tests.

D. Testing Frequency:  One set of tests for each 5000 sq. ft. (464 sq. m) of wall area or portion thereof.

E. Clay Masonry Unit Test:  For each type of unit provided, according to ASTM C 67 for compressive 
strength.

F. Concrete Masonry Unit Test:  For each type of unit provided, according to ASTM C 140 for compressive 
strength.

G. Mortar Aggregate Ratio Test (Proportion Specification):  For each mix provided, according to 
ASTM C 780.

H. Mortar Test (Property Specification):  For each mix provided, according to ASTM C 780.  Test mortar for 
[mortar air content] [and] [compressive strength].

I. Grout Test (Compressive Strength):  For each mix provided, according to ASTM C 1019.

J. Prism Test:  For each type of construction provided, according to ASTM C 1314 at [7 days and at ]28 
days.

K. Damp-cure parging for at least 24 hours and protect parging until cured.

3.14 REPAIRING, POINTING, AND CLEANING:



A. Remove and replace masonry units that are loose, chipped, broken, stained, or otherwise damaged or that 
do not match adjoining units.  Install new units to match adjoining units; install in fresh mortar, pointed to 
eliminate evidence of replacement.

B. Pointing:  During the tooling of joints, enlarge voids and holes, except weep holes, and completely fill 
with mortar.  Point up joints, including corners, openings, and adjacent construction, to provide a neat, 
uniform appearance.  Prepare joints for sealant application, where indicated.

C. In-Progress Cleaning:  Clean unit masonry as work progresses by dry brushing to remove mortar fins and 
smears before tooling joints.

D. Final Cleaning:  After mortar is thoroughly set and cured, clean exposed masonry as follows:

1. Remove large mortar particles by hand with wooden paddles and nonmetallic scrape hoes or 
chisels.

2. Test cleaning methods on sample wall panel; leave one-half of panel uncleaned for comparison 
purposes.  Obtain Architect's approval of sample cleaning before proceeding with cleaning of 
masonry.

3. Protect adjacent stone and nonmasonry surfaces from contact with cleaner by covering them with 
liquid strippable masking agent or polyethylene film and waterproof masking tape.

4. Wet wall surfaces with water before applying cleaners; remove cleaners promptly by rinsing 
surfaces thoroughly with clear water.

5. Clean brick by bucket-and-brush hand-cleaning method described in BIA Technical Notes 20.
6. Clean masonry with a proprietary acidic cleaner applied according to manufacturer's written 

instructions.
7. Clean concrete masonry by cleaning method indicated in NCMA TEK 8-2A applicable to type of 

stain on exposed surfaces.
8. Clean stone trim to comply with stone supplier's written instructions.
9. Clean limestone units to comply with recommendations in ILI's "Indiana Limestone Handbook."

3.15 MASONRY WASTE DISPOSAL:

A. Salvageable Materials:  Unless otherwise indicated, excess masonry materials are Contractor's property.  
At completion of unit masonry work, remove from Project site.

B. Waste Disposal as Fill Material:  Dispose of clean masonry waste, including excess or soil-contaminated 
sand, waste mortar, and broken masonry units, by crushing and mixing with fill material as fill is placed.

1. Crush masonry waste to less than 4 inches (100 mm) in each dimension.
2. Mix masonry waste with at least two parts of specified fill material for each part of masonry 

waste.  Fill material is specified in Section 312000 "Earth Moving."
3. Do not dispose of masonry waste as fill within 18 inches (450 mm) of finished grade.

C. Excess Masonry Waste:  Remove excess clean masonry waste that cannot be used as fill, as described 
above, and other masonry waste, and legally dispose of off Owner's property.

END OF SECTION 042000



 SECTION 061753 
WOOD TRUSSES 

PART 1  -  GENERAL 

PART 2   - RELATED DOCUMENTS 

 

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

1. SUMMARY
a. Section Includes:

1) Wood roof trusses.

2) Wood girder trusses.

3) Wood truss bracing.

4) Metal truss accessories.

b. Related Requirements:
1) Section 061600 "Sheathing" for roof sheathing.

2. DEFINITIONS
a. Metal-Plate-Connected Wood Trusses:  Planar structural units consisting of metal-plate-

connected members fabricated from dimension lumber and cut and assembled before 
delivery to Project site.

3. ACTION SUBMITTALS
a. Shop Drawings:  Show fabrication and installation details for trusses.

1) Show location, pitch, span, camber, configuration, and spacing for each type of 

truss required.

2) Indicate sizes, stress grades, and species of lumber.

3) Indicate locations of permanent bracing required to prevent buckling of individual 

truss members due to design loads.

4) Indicate locations, sizes, and materials for permanent bracing required to prevent 

buckling of individual truss members due to design loads.

5) Indicate type, size, material, finish, design values, orientation, and location of 

metal connector plates.

6) Show splice details and bearing details.

b. Delegated-Design Submittal:  For metal-plate-connected wood trusses indicated to comply 
with performance requirements and design criteria, including analysis data signed and 
sealed by the qualified professional engineer responsible for their preparation. Including 
connections to the structure where indicated on the drawings.

4. INFORMATIONAL SUBMITTALS
a. Qualification Data:  For metal connector-plate manufacturer professional engineer and 

fabricator.
b. Material Certificates:  For dimension lumber specified to comply with minimum specific 

gravity.  Indicate species and grade selected for each use and specific gravity.
c. Product Certificates:  For metal-plate-connected wood trusses, signed by officer of truss 

fabricating firm.
d. Evaluation Reports:  For the following, from ICC-ES:

1) Metal-plate connectors.

2) Metal truss accessories.

3)



5. QUALITY ASSURANCE
a. Metal Connector-Plate Manufacturer Qualifications:  A manufacturer that is a member of 

TPI and that complies with quality-control procedures in TPI 1 for manufacture of 
connector plates.
1) Manufacturer's responsibilities include providing professional engineering 

services needed to assume engineering responsibility.

2) Engineering Responsibility:  Preparation of Shop Drawings and comprehensive 

engineering analysis by a qualified professional engineer.

b. Fabricator Qualifications:  Shop that participates in a recognized quality-assurance program 
that complies with quality-control procedures in TPI 1 and that involves third-party 
inspection by an independent testing and inspecting agency acceptable to Architect and 
authorities having jurisdiction.

c. Testing Agency Qualifications:  For testing agency providing classification marking for 
fire-retardant treated material, an inspection agency acceptable to authorities having 
jurisdiction that periodically performs inspections to verify that the material bearing the 
classification marking is representative of the material tested.

6. DELIVERY, STORAGE, AND HANDLING
a. Handle and store trusses to comply with recommendations in TPI BCSI, "Building 

Component Safety Information: Guide to Good Practice for Handling, Installing, 
Restraining, & Bracing Metal Plate Connected Wood Trusses."
1) Store trusses flat, off of ground, and adequately supported to prevent lateral 

bending.

2) Protect trusses from weather by covering with waterproof sheeting, securely 

anchored.

3) Provide for air circulation around stacks and under coverings.

b. Inspect trusses showing discoloration, corrosion, or other evidence of deterioration.  
Discard and replace trusses that are damaged or defective.

PART 3 - PRODUCTS
1. PERFORMANCE REQUIREMENTS

a. Delegated Design:  Engage a qualified professional engineer, as defined in Section 014000 
"Quality Requirements," to design metal-plate-connected wood trusses.

b. Structural Performance:  Provide metal-plate-connected wood trusses capable of 
withstanding design loads within limits and under conditions indicated.  Comply with 
requirements in TPI 1 unless more stringent requirements are specified below.
1) Design Loads:  As indicated.

2) Maximum Deflection Under Design Loads:

a) Roof�Trusses:��Vertical�deflection�of�1/360�of�span,�or�7/8”�max.

c. Comply with applicable requirements and recommendations of the following publications:
1) TPI 1, "National Design Standard for Metal Plate Connected Wood Truss 

Construction."

2) TPI DSB, "Recommended Design Specification for Temporary Bracing of Metal 

Plate Connected Wood Trusses."

3) TPI BCSI, "Building Component Safety Information:  Guide to Good Practice for 

Handling, Installing, Restraining, & Bracing Metal Plate Connected Wood 

Trusses."

d. Wood Structural Design Standard:  Comply with applicable requirements in AF&PA's 
"National Design Specifications for Wood Construction" and its "Supplement."

2. DIMENSION LUMBER



a. Certified Wood:  For metal-plate-connected wood trusses and permanent bracing, provide 
materials produced from wood obtained from forests certified by an FSC-accredited 
certification body to comply with FSC STD-01-001, "FSC Principles and Criteria for 
Forest Stewardship."

b. Lumber:  DOC PS 20 and applicable rules of grading agencies indicated.  If no grading 
agency is indicated, provide lumber that complies with the applicable rules of any rules 
writing agency certified by the ALSC Board of Review.  Provide lumber graded by an 
agency certified by the ALSC Board of Review to inspect and grade lumber under the rules 
indicated.
1) Factory mark each piece of lumber with grade stamp of grading agency.

2) For exposed lumber indicated to receive a stained or natural finish, omit grade 

stamp and provide certificates of grade compliance issued by grading agency.

3) Provide dressed lumber, S4S.

4) Provide dry lumber with 15 percent maximum moisture content at time of 

dressing.

c. Minimum Chord Size for Roof Trusses:  2 by 6 inches nominal (38 by 140 mm actual) for 
both top and bottom chords.

d. Permanent Bracing:  Provide wood bracing that complies with requirements for 
miscellaneous lumber in Section 061000 "Rough Carpentry."

3. METAL CONNECTOR PLATES
a. Manufacturers: Subject to compliance with requirements, available manufacturers offering 

products that may be incorporated into the Work include, but are not limited to, the 
following:
1) Alpine Engineered Products, Inc.; an ITW company.

2) Cherokee Metal Products, Inc.; Masengill Machinery Company.

3) CompuTrus, Inc.

4) Eagle Metal Products.

5) Jager Building Systems, Inc.; a Tembec/SGF Rexfor company.

6) MiTek Industries, Inc.; a subsidiary of Berkshire Hathaway Inc.

7) Robbins Engineering, Inc.

8) Truswal Systems Corporation; an ITW company.

b. Source Limitations:  Obtain metal connector plates from single manufacturer.
c. General:  Fabricate connector plates to comply with TPI 1.
d. Hot-Dip Galvanized-Steel Sheet:  ASTM A 653/A 653M; Structural Steel (SS), high-

strength low-alloy steel Type A (HSLAS Type A), or high-strength low-alloy steel Type B 
(HSLAS Type B); G60 (Z180) coating designation; and not less than 0.036 inch (0.9 mm)
thick.
1) Use for interior locations unless otherwise indicated.

e. Hot-Dip Heavy-Galvanized-Steel Sheet:  ASTM A 653/A 653M; Structural Steel (SS), 
high-strength low-alloy steel Type A (HSLAS Type A), or high-strength low-alloy steel 
Type B (HSLAS Type B); G185 (Z550) coating designation; and not less than 0.036 inch
(0.9 mm) thick.

4. FASTENERS
a. General:  Provide fasteners of size and type indicated that comply with requirements 

specified in this article for material and manufacture.
1) Provide fasteners for use with metal framing anchors that comply with written 

recommendations of metal framing manufacturer.



2) Where trusses are exposed to weather, in ground contact, made from pressure-

preservative treated wood, or in area of high relative humidity, provide fasteners 

with hot-dip zinc coating complying with ASTM A 153/A 153M.

b. Nails, Brads, and Staples:  ASTM F 1667.

5. METAL FRAMING ANCHORS AND ACCESSORIES
a. Manufacturers:  Subject to compliance with requirements, available manufacturers offering 

products that may be incorporated into the Work include, but are not limited to, those 
specified below in item B.

b. Basis-of-Design Product:  Subject to compliance with requirements, provide product 
indicated on Drawings or comparable product by one of the following:
1) Cleveland Steel Specialty Co.

2) KC Metals Products, Inc.

3) Phoenix Metal Products, Inc.

4) Simpson Strong-Tie Co., Inc.

5) USP Structural Connectors.

c. Allowable Design Loads:  Provide products with allowable design loads, as published by 
manufacturer, that meet or exceed those indicated.  Manufacturer's published values shall 
be determined from empirical data or by rational engineering analysis and demonstrated by 
comprehensive testing performed by a qualified independent testing agency.

d. Galvanized-Steel Sheet:  Hot-dip, zinc-coated steel sheet complying with 
ASTM A 653/A 653M, G60 (Z180) coating designation.
1) Use for interior locations unless otherwise indicated.

e. Hot-Dip Heavy-Galvanized-Steel Sheet:  ASTM A 653/A 653M; Structural Steel (SS), 
high-strength low-alloy steel Type A (HSLAS Type A), or high-strength low-alloy steel 
Type B (HSLAS Type B); G185 (Z550) coating designation; and not less than 0.036 inch
(0.9 mm) thick.

f. Truss Tie-Downs:  Bent strap tie for fastening roof trusses to wall studs below, 1-1/2 inches
(38 mm) wide by 0.050 inch (1.3 mm) thick.

g. Truss Tie-Downs (Hurricane or Seismic Ties):  Bent strap tie for fastening roof trusses to 
wall studs below, 2-1/4 inches (57 mm) wide by 0.062 inch (1.6 mm) thick.  Tie fits over 
top of truss and fastens to both sides of truss, top plates, and one side of stud below.

h. Truss Tie-Downs (Hurricane or Seismic Ties):  Bent strap tie for fastening roof trusses to 
wall studs below, 2-1/2 inches (63 mm) wide by 0.062 inch (1.6 mm) thick.  Tie fits over 
top of truss and fastens to both sides of truss, inside face of top plates, and both sides of 
stud below.

i. Roof Truss Clips:  Angle clips for bracing bottom chord of roof trusses at non-load-bearing 
walls, 1-1/4 inches (32 mm) wide by 0.050 inch (1.3 mm) thick.  Clip is fastened to truss 
through slotted holes to allow for truss deflection.

j. Roof Truss Bracing/Spacers:  U-shaped channels, 1-1/2 inches (38 mm) wide by 1 inch (25 
mm) deep by 0.040 inch (1.0 mm) thick, made to fit between two adjacent trusses and 
accurately space them apart, and with tabs having metal teeth for fastening to trusses.

6. MISCELLANEOUS MATERIALS
a. Galvanizing Repair Paint:  SSPC-Paint 20, with dry film containing a minimum of 94 

percent zinc dust by weight.

7. FABRICATION
a. Cut truss members to accurate lengths, angles, and sizes to produce close-fitting joints.
b. Fabricate metal connector plates to sizes, configurations, thicknesses, and anchorage details 

required to withstand design loads for types of joint designs indicated.
c. Assemble truss members in design configuration indicated; use jigs or other means to 

ensure uniformity and accuracy of assembly with joints closely fitted to comply with 
tolerances in TPI 1.  Position members to produce design camber indicated.
1) Fabricate wood trusses within manufacturing tolerances in TPI 1.



d. Connect truss members by metal connector plates located and securely embedded 
simultaneously in both sides of wood members by air or hydraulic press.

8. SOURCE QUALITY CONTROL
a. Special Inspections: Contractor shall employ qualified, independent testing agency to 

perform special inspections.
1) Provide special inspector with access to fabricator's documentation of detailed 

fabrication and quality-control procedures that provide a basis for inspection 

control of the workmanship and the fabricator's ability to conform to approved 

construction documents and referenced standards.

2) Provide special inspector with access to places where wood trusses are being 

fabricated to perform inspections.

b. Correct deficiencies in Work that special inspections indicate does not comply with the 
Contract Documents.

PART 4 - EXECUTION

1. INSTALLATION
a. Install wood trusses only after supporting construction is in place and is braced and 

secured.
b. If trusses are delivered to Project site in more than one piece, assemble trusses before 

installing.
c. Hoist trusses in place by lifting equipment suited to sizes and types of trusses required, 

exercising care not to damage truss members or joints by out-of-plane bending or other 
causes.

d. Install and brace trusses according to TPI recommendations and as indicated.
e. Install trusses plumb, square, and true to line and securely fasten to supporting 

construction.
f. Space trusses as indicated; adjust and align trusses in location before permanently 

fastening.
g. Anchor trusses securely at bearing points; use metal truss tie-downs or floor truss hangers 

as applicable or as required by the drawings.  Install fasteners through each fastener hole in 
metal framing anchors according to manufacturer's fastening schedules and written 
instructions.

h. Securely connect each truss ply required for forming built-up girder trusses.
1) Anchor trusses to girder trusses as indicated.

i. Install and fasten permanent bracing during truss erection and before construction loads are 
applied.  Anchor ends of permanent bracing where terminating at walls or beams.

j. Install bracing to comply with Section 061000�"Rough�Carpentry”.
1) Install and fasten strongback bracing vertically against vertical web of parallel-

chord floor trusses at centers indicated.

k. Install wood trusses within installation tolerances in TPI 1.
l. Do not alter trusses in field.  Do not cut, drill, notch, or remove truss members.
m. Replace wood trusses that are damaged or do not meet requirements.

1) Damaged trusses may be repaired according to truss repair details signed and 

sealed by the qualified professional engineer responsible for truss design, when 

approved by Architect.

2. REPAIRS AND PROTECTION
a. Protect wood that has been treated with inorganic boron (SBX) from weather.  If, despite 

protection, inorganic boron-treated wood becomes wet, apply EPA-registered borate 
treatment.  Apply borate solution by spraying to comply with EPA-registered label.

b. Protect wood trusses from weather.  If, despite protection, wood trusses become wet, apply 
EPA-registered borate treatment.  Apply borate solution by spraying to comply with EPA-
registered label.



c. Repair damaged galvanized coatings on exposed surfaces with galvanized repair paint 
according to ASTM A 780 and manufacturer's written instructions.

d. Protective Coating:  Clean and prepare exposed surfaces of metal connector plates.  Brush 
apply primer, when part of coating system, and one coat of protective coating.
1) Apply materials to provide minimum dry film thickness recommended by coating 

system manufacturer.

END OF SECTION 061753



SECTION 312000
STRUCTURAL EARTHWORK

SECTION 312000 - EARTHWORK

PART 1 - GENERAL

I. RELATED DOCUMENTS

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

1.2 SUMMARY

I. This Section includes the following:
1. Preparing of sub-grade for building slabs, walks.
2. Excavating and backfilling of trenches within building lines.

1.3 SUBMITTALS

A. Test Reports: Submit the following reports directly to Architect from the testing services, with 
copy to Contractor:

1. Test reports on borrow material.
2. Field reports; in-place soil density tests.
3. One optimum moisture-maximum density curve for each type of soil encountered.
4. Report of percent compaction and moisture content of each strata tested.

1.4 QUALITY ASSURANCE

I. Codes and Standards: Perform excavation work in compliance with applicable requirements of 
authorities having jurisdiction.

I. Testing and Inspection Service: The Owner shall employ and pay for a qualified independent 
geotechnical testing laboratory to perform soil testing and inspection service during earthwork 
operations.

I. Testing Laboratory Qualifications: To qualify for acceptance, the geotechnical testing laboratory 
must�demonstrate�to�Owner/Architect’s�satisfaction,�based�on evaluation of laboratory-submitted 
criteria conforming to ASTM E 699, that it has the experience and capability to conduct required 
field and laboratory geotechnical testing without delaying the progress of the Work.

1.5 PROJECT CONDITIONS

A. Existing Utilities: Locate existing underground utilities in areas of excavation work.  If utilities are 
indicated to remain in place, provide adequate means of support and protection during earthwork 
operations.

B. Should uncharted, or incorrectly charted, piping or other utilities be encountered during 
excavation, consult utility owner immediately for directions.  Cooperate with Owner and utility 
companies in keeping respective services and facilities in operation.  Repair damaged utilities to 
satisfaction of utility owner.

C. Do not interrupt existing utilities serving facilities occupied by Owner or others, during occupied 
hours, except when permitted in writing by Architect and then only after acceptable temporary 
utility services have been provided.



D. Provide minimum of 48 hour notice to Architect, and receive written notice to proceed before 
interrupting any utility.

E. Use of Explosives: Use of explosives is not permitted.

F. Protection of Persons and Property: Barricade open excavations occurring as part of this work and 
post with warning lights.

G. Operate warning lights as recommended by authorities having jurisdiction.

H. Protect structures, utilities, sidewalks, pavements, and other facilities from damage caused by 
settlement, lateral movement, undermining, washout, and other hazards created by earthwork 
operations.

I. Perform excavation by hand within dripline of large trees to remain.  Protect root systems from 
damage or dryout to the greatest extent possible.  Maintain moist condition for root system and 
cover exposed roots with moistened burlap.

PART 2 - PRODUCTS

2.1 SOIL MATERIALS

I. Select Fill: Fill under all floor slabs and walks when properly slaked and tested by a qualified 
testing laboratory shall meet the following requirements:

1. Liquid limit shall be less than or equal to 40.
2. Plasticity Index shall range between 7 and 17.
3. Shall contain no organic material.
4. Shall contain no stones larger than 2 inches.

I. Samples of proposed select fill shall be furnished to the testing laboratory a minimum of 7 working 
days prior to installation to permit time for specification compliance, inspection and approval.

I. Backfill and Fill Materials: Satisfactory soil materials free of clay, rock or gravel larger than 2 
inches in any dimension, debris, waste, frozen materials, vegetation and other deleterious matter.

PART 3 - EXECUTION

3.1 EXCAVATION

A. Excavation is unclassified and includes excavation to subgrade elevations indicated, regardless of 
character of materials and obstructions encountered.

3.2 STABILITY OF EXCAVATIONS

I. General: Comply with local codes, ordinances, and requirements of agencies having jurisdiction.

I. Slope sides of excavations shall comply with local codes, ordinances, and requirements of agencies 
having jurisdiction.  Shore and brace where sloping is not possible because of space restrictions or 
stability of material excavated.  Maintain sides and slopes of excavations in safe condition until 
completion of backfilling.

3.3 DEWATERING

A. Prevent surface water and subsurface or ground water from flowing into excavations and from 
flooding project site and surrounding area.



B. Do not allow water to accumulate in excavations.  Remove water to prevent softening of 
foundation bottoms, undercutting footings, and soil changes detrimental to stability of subgrades 
and foundations.  Provide and maintain pumps, well points, sumps, suction and discharge lines, 
and other dewatering system components necessary to convey water away from excavations.

C. Establish and maintain temporary drainage ditches and other diversions outside excavation limits 
to convey rain water and water removed from excavations to collecting or runoff areas.  Do not use 
trench excavations as temporary drainage ditches.

3.4 STORAGE OF EXCAVATED MATERIALS

I. Stockpile excavated soil materials suitable for backfill on site where directed by the owner.  Place, 
grade, and shape stockpiles for proper drainage.

I. Dispose of excess excavated material and materials not acceptable for use as backfill or fill away 
from project site.

3.5 EXCAVATION FOR STRUCTURES

A. Conform to elevations and dimension shown within a tolerance of plus or minus 0.10 foot, and 
extending a sufficient distance from footings and foundations to permit placing and removal of 
concrete formwork, installation of services, and other construction and for inspection.

B. Excavations for footings and foundations: Do not disturb bottom of excavation.  Excavate by hand 
to final grade just before concrete reinforcement is placed.  Trim bottoms to required lines and 
grades to leave solid base to receive other work.  Deposit excavated material away from the 
proposed building areas.

C. Excavation for Grade Beams: Cut grade beams to the cross sections shown on the drawings.  
Deposit excavated materials away from the proposed building areas.

D. Excavation for slab: Cut slab to required elevation and leave solid base to receive other work.  Do 
not deposit excavated material from grade beams or footings on top of solid slab base.

3.6 BACKFILL AND FILL

I. General: Place soil material in layers to required subgrade elevations, for each area classification 
listed below, using materials specified in Part 2 of this Section.

1. Under grassed areas: use satisfactory excavated or borrow material.
2. Under building slabs and walks: use select fill material.

3.7 PLACEMENT AND COMPACTION

A. Remove at least 36" inches of the top soil, vegetation, debris, etc., from the proposed building 
areas to a distance of 5'-0" outside of the construction line.



B. Rework and compact the top 12 inches of the exposed subgrade under all building slabs and walks 
to 95% (+5%) of the maximum density at -2% to +3% of the optimum moisture content, in 
accordance with test method ASTM D-698, prior to placement of select fill required to achieve 
final grades.

C. Select Fill under all building slabs (extending to a distance of 5'-0" outside the construction line) 
and walks shall be compacted in the field in lifts not to exceed 8 inches to 95% (+5%) of the 
maximum density at -2% to +3% of the optimum moisture content, in accordance with test method 
ASTM D-698.

D. Laboratory moisture-density curve or curves as required, and results of field density checks shall 
be submitted to the Architect/Engineer.  A minimum of one (1) in place density test per 4000 
square feet of slab area shall be taken on each lift during placement of select fill.

E. No backfilling will be permitted where excavations for bearing under footings, slab or beams 
has been carried too deep.  Such excavations shall be filled with concrete of the same class as 
the member it is to support.

3.8 GRADING

I. General: Uniformly grade areas within limits of grading under this section, including adjacent 
transition areas.  Smooth finished surface within specified tolerances, compact with uniform levels 
or slopes between points where elevations are indicated or between such points and existing 
grades.

I. Grading Outside Building Lines: Grade areas adjacent to building lines to drain away from 
structures and to prevent ponding.

I. Finish surfaces free from irregular surface changes and as follows:
1. Lawn or Unpaved Areas: Finish areas to receive topsoil to within not more than 0.10 foot 

above or below required subgrade elevations.
2. Walks: Shape surface of areas under walks to line, grade, and cross-section, with finish 

surface not more than 0.10 foot above or below required subgrade elevation.

3.9 FIELD QUALITY CONTROL

A. Quality Control Testing During Construction:�The�general�contractor�shall�allow�the�owner’s�
testing service to inspect and approve each subgrade and fill layer before further backfill or 
construction�or�work�is�performed.��The�general�contractor�shall�coordinate�with�the�owner’s�
testing laboratory such dates and times that a portion of work is ready for testing.

B. Retesting: The contractor shall pay for all retesting required when initial testing indicates 
contractor’s�non-compliance with specified requirements.

3.10 EROSION CONTROL

I. Provide erosion control methods in accordance with requirements of authorities having 
jurisdiction.

3.11 MAINTENANCE

A. Protection of Graded Areas: Protect newly graded areas from traffic and erosion.  Keep free of 
trash and debris.

B. Repair and reestablish grades in settled, eroded, and rutted areas to specified tolerances.



C. Reconditioning Compacted Areas: Where completed compacted areas are disturbed by subsequent 
construction operations or adverse weather, scarify surface, reshape, and compact to required 
density prior to further construction.

D. Settling: Where settling is measurable or observable at excavated areas during general project 
warranty period, remove surface (pavement, lawn, or other finish), add backfill material, compact, 
and replace surface treatment.  Restore appearance, quality, and condition of surface or finish to 
match adjacent work, and eliminate evidence of restoration to greatest extent possible.

3.12 DISPOSAL OF EXCESS AND WASTE MATERIALS

I. Removal�from�Owner’s�Property: Remove waste materials, including unacceptable excavated 
material,�trash,�and�debris,�and�dispose�of�it�off�Owner’s�property.

END OF SECTION 312000


