
Advertisement for: 2017 Local Road Concrete Reconstruction Program 
  City Project #17-293 
 
CITY OF STERLING HEIGHTS 
Macomb County, Michigan 

Bids Due: Tuesday, June 20, 2017 at 2:30 p.m. 
 
The City of Sterling Heights, Macomb County, Michigan, will receive sealed bids until 
Tuesday, June 20, 2017 at 2:30 p.m. for the subject project at the Office of the City Clerk, 
40555 Utica Road, Sterling Heights, Michigan, 48313, at which time and place all bids will 
be publicly opened and read aloud. 
 
The work consists of furnishing all labor, materials, and equipment necessary to remove 
and replace approximately 55,500 s.y. of concrete pavement, 7,265 s.f. of sidewalk 
work, 27,340 ft. of edge drain, and to perform other associated work as itemized in the 
proposal. 
 
Plans and specifications are currently available at the Office of the City Clerk of Sterling 
Heights. A fee of forty-eight ($48.00) dollars payable to the City of Sterling Heights will 
be required on the project plans and specifications. Copies of plans and specifications 
may also be downloaded from the Michigan Inter-Governmental Trade Network website 
at www.mitn.info. 

A Cashier's check or bid bond payable to the City of Sterling Heights, Macomb County, 
Michigan, in amount equal to five percent (5%) of the bid shall be submitted with each bid. 

The successful bidder will be required to furnish satisfactory performance, labor and 
material, and maintenance and guarantee bonds. 

The City reserves the right to reject any or all bids and to waive any irregularities in 
bidding. No bid may be withdrawn after the scheduled closing time for receiving bids for at 
least sixty (60) days. 

No proposal will be received unless made on blanks furnished and delivered to the City 
Clerk on or before Tuesday, June 20, 2017, at 2:30 p.m. 
 
By Order of City Council 
 
Published: June 7 – 20, 2017 - Dodge Reports 

- Reed Construction Data 
 
  June 14, 2017 - Sentry Newspaper 
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101.0 Proposals 

101.01 The City of Sterling Heights as owner, invites bids on the form attached 
hereto, all blanks of which must be appropriately filled in. Bids will be 
received at the time and place stated in the "Advertisement for Bids." 

101.02 All Bids must be prepared on the form of Proposal provided for that 
purpose and shall be in conformity with, and based upon, the 
requirements of the Drawings and Specifications. 

101.03 All Bids must be enclosed in sealed envelopes clearly labeled "Proposal 
for (job title as stated on Contract)" and the Bidder's firm name must 
appear on the outside of the envelope. 

101.04 Erasures or changes in the Bids must be initialed by the Bidder. 

101.05 The Contract will be based on completion of the work according to the 
Contract documents, as defined above, all in the time and manner as 
therein set forth. 

102.0 Estimate of Quantities 

The quantities listed in these documents are estimates and approximate only, and 
such quantities are subject to increase or decrease. Should it be for the best interest 
of the City to do so, the City reserves and shall have the right to increase or 
decrease the quantities of work done under this Contract and to make changes in the 
plans and specifications that may increase or decrease the quantities of work. 
Adjustment of unit prices for increased or decreased quantities shall be as follows: 

102.01 If the quantity of any item of work required to complete the project varies 
from the original estimates of said item of work by thirty percent or less, 
the payment of the quantity of said item shall be made at the Contract unit 
price. 

102.02 Should the quantity of any item of work be increased by more than thirty 
percent above the original quantity, the Contractor shall not proceed with 
such additional work until a written agreement has been executed 
between the City and Contractor adjusting the unit price for the amount of 
work over the original Contract quantity. 

102.03 Should the quantity of any item of work be decreased more than thirty 
percent from the original quantity, compensation will be made upon 
completion of the item involved based on the actual extra cost to the 
Contractor caused by such decrease below the original Contract quantity. 
Such adjustment in unit price shall be made on the basis of labor, 
material and equipment costs plus a proportionate amount of overhead 
and plant charges. 

In case a satisfactory adjustment in price cannot be reached for any item, 
the City reserves the right to terminate the Contract as it applies to the 
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item in question and make such arrangements as may be deemed 
necessary to complete the work. 

103.0 Prices Bid 

The prices shall cover the costs of any nature, incident to and growing out of the 
work, in explanation but not in limitation thereof the prices stated in the Proposal by 
the Bidder, shall include the cost of everything necessary for the performance and 
completion of this Contract in the manner and time prescribed, including the 
furnishing of all material, tools, equipment, transportation, labor, supervision, all 
costs on account of loss by damage or destruction of the work, unforeseen difficulties 
encountered, for settlement of damages, for replacement of defective work and 
materials, and for all else necessary therefore and incidental thereto. 

 
104.0 Name, Address and Legal Status of the Bidder 

The name and legal status of the bidder, whether corporation, partnership, or 
individual, shall be stated in the Proposal. A corporation bidder shall give the state in 
which incorporated, a partnership bidder shall give all the names of the partners. 
Partnership and individual bidders will be required to state in the proposal the names 
of all persons interested therein. 

The place of residence of each bidder, or the office address in the case of a firm or 
company, with county and state, must be given after his signature. 

Anyone signing a proposal as an agent of another or others must submit with his 
proposal, legal evidence of his authority to do so. 

105.0 Qualification of Bidder 

The City may make such investigations as it deems necessary to determine the 
ability of the bidder to perform the work, and the bidder shall furnish to the City all 
such information and data for this purpose as the City may request. Such information 
may include past performance records, list of available personnel, plant and 
equipment, description of work to be done simultaneously with the City's project, 
financial statement, or any other pertinent information. The City reserves the right to 
reject any bid if the evidence submitted by, or investigation of, such bidder fails to 
satisfy the City that such bidder is properly qualified to carry out the obligations of the 
Contract and to complete the work contemplated therein. Conditional bids will not be 
accepted. 

106.0 Bid Security 

Each Bid must be accompanied by cash, certified check of the bidder, or a bid bond 
duly executed by the bidder as principal and having as surety thereon a surety 
company approved by the City, in the amount of five percent of the bid as a 
guarantee on the part of the bidder that he will, if called upon to do so, enter into 
contract in the attached form, to do the work covered by such Proposal and at the 
price stated therein and to furnish acceptable surety for its faithful and entire 
fulfillment. Such cash, checks or bid bonds will be returned to all except the three 
lowest bidders within three days after the opening of bids, and the remaining cash, 



IB-3 

checks or bid bonds will be returned promptly after the City and the accepted bidder 
have executed the Contract, or, if no award has been made within ninety days after 
the date of the opening of bids, upon demand of the bidder at any time thereafter, so 
long as he has not been notified of the acceptance of his bid. 

If said bidder shall neglect or refuse to execute a contract within fourteen days after 
written notice by the Owner, the amount of the bid deposit or bond shall be forfeited 
by the owner, as liquidated damages for such refusal or neglect. 

107.0 Explanation by Bulletin 

No verbal answers to inquiries regarding the meaning of the drawings or 
specifications, or verbal instructions previous to the award of the Contract will be 
given. Any verbal statements regarding same by any person, previous to the award, 
shall be un-authoritative. 

Explanations desired by bidders shall be requested of the City in writing, and if 
explanations are necessary, a reply will be made in the form of a Bulletin, a copy of 
which will be forwarded to each bidder whose work is affected. Every request for 
such explanation shall be in writing addressed to: City Engineer, 40555 Utica Road, 
P.O. Box 8009, Sterling Heights, Michigan 48311-8009. 

Bulletins issued to bidders prior to date of receipt of Proposals shall become a part of 
the specification, and all Proposals shall include the work described in the bulletins. 

No inquiry received within five days of the date fixed for the opening of bids will be 
given consideration. 

Any and all such interpretations and any supplemental instructions will be in the form 
of a written bulletin which if issued, will be mailed by certified mail with return receipt 
requested to all prospective bidders (at the respective addresses furnished for such 
purposes) not later than three days prior to the date fixed for the opening of bids. 
Failure of any bidder to receive any such Bulletin shall not relieve such bidder from 
any obligation under his bid as submitted. 

108.0 Examination of Sites, Drawings, Etc. 

Each bidder shall visit the site of the proposed work and fully acquaint himself with 
conditions relating to construction and labor so that he may fully understand the 
facilities, difficulties and restrictions attending the execution of the work under the 
proposed contract. Bidders shall thoroughly examine and be familiar with the 
drawings and contract documents. The failure or omission of any bidder to receive 
and examine any form, instrument, addendum or other document or to visit the site 
and acquaint himself with conditions there existing shall in no way relieve any bidder 
from any obligation with respect to his bid or to the contract. The submission of a bid 
shall be taken as prima facie evidence of compliance with this section. 

109.0 Soil Conditions 

The Contractor, as such and as bidder, shall make his own determination as to soil 
conditions and shall assume all risk and responsibility and shall complete the work in 
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whatever material and under whatever conditions he may encounter or create, 
without extra cost to the City. This shall apply whether or not borings are shown on 
the drawings. 

A small number of borings may have been made and locations thereof are shown on 
the drawings. These borings have been made by a disinterested drilling contractor 
and the driller's reports are available in the office of the City. This information is 
offered to the bidder as evidence of ground conditions at only certain locations and 
the bidder himself shall assume the entire responsibility for any conclusions which he 
may draw from it. The City does not guarantee, however, that the ground 
encountered during construction will conform with these borings and the bidders 
should secure such other information as they consider necessary to check and 
supplement the above data. 

110.0 Security for Faithful Performance 

The bids shall be accompanied by a letter from a surety company satisfactory to the 
City stating that the necessary bonds will be furnished by it to the Contractor bidding 
in the event he is successful. 

The successful bidder will be required to furnish the following guaranty bonds: 

110.01 The Bidder shall furnish a surety bond in an amount at least equal to one 
hundred percent of the Contract price as security for faithful performance 
of this Contract. 

110.02 The Bidder shall also furnish a separate surety bond in an amount at least 
equal to one hundred percent of the Contract price as security for 
payment of all persons performing labor, furnishing materials and 
equipment rental in connection with this Contract. 

111.0 Withdrawing Proposal 

A proposal after being submitted may be withdrawn when request therefore is made 
in writing by the Bidder before the time designated in the advertisement for the 
opening of proposals. 

112.0 Order of Work 

The right to prescribe the order in which the work called for under this contract is to 
be done will be retained by the City. 

113.0 Sunday and Holiday Work 

No work shall be performed pursuant to this contract on Sundays or holidays except 
of an emergency nature that is necessary in order to safeguard life and property. 
Permission must be obtained in advance from the City Engineer for Sunday or 
holiday work. The Contractor shall notify the City Engineer at least two days in 
advance concerning work that he plans to perform on Sundays and holidays. 
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114.0 Liquidated Damages 

It is expressly covenanted and agreed that time is and shall be considered of the 
essence of the contract. In the event that the contractor shall fail to perform the entire 
work agreed to by or at the times herein mentioned or referred to in the Proposal, or 
within some other certain date subsequent to this to which the time limit for the 
completion of the work may have been advanced under the provisions of Section 
218.0 of the General Conditions, the contractor shall pay unto the Owner as and for 
liquidated damage and not as a penalty, the sum of five hundred dollars for each and 
every calendar day that the contractor shall be in default. Said sum of five hundred 
dollars per day, in view of the difficulty of estimating such damages with exactness, 
is hereby expressly fixed and agreed upon as the damages which will be suffered by 
the Owner for reason of such defaults. It is also understood and agreed that the 
liquidated damages hereinbefore mentioned are in lieu of the actual damages arising 
from such breaches of this contract which said sums the Owner shall have the right 
to deduct from any monies in his hands otherwise due or to become due to the 
contractor or to sue for and recover compensation for damages for non-performance 
of this contract at the time stipulated herein and provided. 



PROPOSAL

2017 LOCAL ROAD CONCRETE RECONSTRUCTION PROGRAM CITY PROJECT #17-293

CITY OF STERLING HEIGHTS

40555 UTICA ROAD

STERLING HEIGHTS, MI  48313

GENTLEMEN:

ESTIMATED UNIT UNIT AMOUNT

QUANTITY PRICE

1. Remove Concrete Pavement & Replace 7" 55,500 SYD $_______________ $_______________

Concrete Pavement

2. Remove Concrete Pavement & Replace 9" 250 SYD $_______________ $_______________

Concrete Pavement

3. 2" MDOT 21AA Crushed Concrete - C.I.P. 53,500 SYD $_______________ $_______________

4. 6" MDOT 21AA Crushed Concrete - C.I.P. 2,000 SYD $_______________ $_______________

5. Undercut 200 CYD $_______________ $_______________

6. 200 CYD $_______________ $_______________

7. Remove & Replace 6" Concrete 200 SYD $_______________ $_______________

Pavement (Drive Approaches)

8. Remove Existing Sidewalk 7,265 SFT $_______________ $_______________

9. 4" Concrete Sidewalk 3,380 SFT $_______________ $_______________

10. 6" Concrete Sidewalk Ramp 3,885 SFT $_______________ $_______________

11. Detectable Warning Surface 555 FT $_______________ $_______________

12. Route and Reseal Concrete Pavement 2,400 FT $_______________ $_______________

Cracks and Joints

13. Joint Sealing Compound 800 LBS $_______________ $_______________

14. Reconstruct Drainage Structure 165 FT $_______________ $_______________

15. 6" Edge Drain (w/ Pea Stone Backfill) 27,340 FT $_______________ $_______________

16. Replace Existing Catch Basin Frame 80 EA $_______________ $_______________

& Cover w/ New EJIW 5105 Frame & Cover

17. Pipe in Curb Repair 2 EA $_______________ $_______________

18. Sprinkler Repair, 3/4" Poly Pipe 1,000 FT $_______________ $_______________

19. Sprinkler Repair, 1" Poly Pipe 1,000 FT $_______________ $_______________

20. Sprinkler Rotary Head 50 EA $_______________ $_______________

The undersigned as bidder, declares that he has familiarized himself with the location of the proposed work and conditions under

which it must be constructed; also that he has carefully examined the plans, specifications and contract documents which he

understands and accepts as sufficient for the purpose of constructing said work and agrees that he will contract with the City of

Sterling Heights to furnish labor, material, tools, and equipment necessary to do all the work specified and prescribed and that he will

accept in full payment therefore the sum of:

ITEM/DESCRIPTION

Fill, 21AA Crushed Concrete Aggregate - C.I.P

Page 1



PROPOSAL

2017 LOCAL ROAD CONCRETE RECONSTRUCTION PROGRAM CITY PROJECT #17-293

ESTIMATED UNIT UNIT AMOUNT

QUANTITY PRICE

ITEM/DESCRIPTION

21. Sprinkler Spray Head 50 EA $_______________ $_______________

22. 1 LS $_______________ $_______________

23. Restoration - 3" Topsoil & Sod 100 SYD $_______________ $_______________

24. Restoration - 3" Topsoil, Fertilizer, Seed, 7,500 SYD $_______________ $_______________

& Hydroseeding

25. Inlet Filter 89 EA $_______________ $_______________

26. Traffic Maintenance and Control 1 LS $_______________ $_______________

Total $_______________

Address: Company:

By:

Telephone: Print Name:

Fax: Title:

Color Audio-Video Recording of Project Area

The undersigned hereby agrees that if this proposal is accepted by the owner, he will furnish the required bonds and insurance and

execute the contract within fourteen (14) days after notice of the award of the contract is mailed to him by the owner and start

construction within twenty-one (21) days after notice of the award of the contract is mailed to him by the owner. Failure to commence

contractual work within the times mentioned herein shall result in the contractor paying Liquidated Damages for each and every

calendar day the contractor shall be in default as contained herein under Section 114.0, Liquidated Damages, Instructions to Bidders.

The owner reserves the right to reject any or all bids and to waive any irregularities in bidding. No bid may be withdrawn after the

scheduled closing time for receiving bids for at least ninety (90) calendar days. All work within the proposal, including final seeding

and sodding, shall be completed before Friday, October 27, 2017. Anticipated contract award date is July 5, 2017. Failure to

complete contractual work within the times mentioned herein shall result in the contractor paying Liquidated Damages for each and

every calendar day the contractor shall be in default as contained herein under Section 114.0, Liquidated Damages, Instructions to

Bidders.

It is the owner's intent to award the contract based on the low bid submitted. However, the City reserves the right to reject any item(s),

sections(s) or part(s) of the proposal. In addition, the owner, at his sole discretion, reserves the right to award to the Bidder who, in the

sole determination of the owner, will best serve the interest of the owner.

Each bidder agrees to waive any claim it has or may have against the owner and their respective employees, arising out of or in

connection with the administration, evaluation, or recommendation of any bid.

Page 2



NON-COLLUSION AFFIDAVIT 
 
 
STATE OF MICHIGAN ) 
 ) SS 
COUNTY ) 
 
 
 
 
  being duly sworn deposes and says; that he is 
  (state official capacity in firm) the party making 
the foregoing proposal or bid, that such bid is genuine and not collusion or sham; that said bidder has 
not colluded, conspired, connived, or agreed directly or indirectly with any bidder or person, to put in a 
sham bid or to refrain from bidding, and has not in any manner, directly or indirectly, sought by 
agreement or collusion, or communication or conference with any person, to fix any overhead, profit or 
cost element of said bid price or that of any other bidder, or to secure any advantage against the City of 
Sterling Heights or any person interested in the proposed contract; and that all statements contained in 
said proposal or bid are true. 
 
 
 
 
 
 
 
   
 Signature of Person Submitting Bid 
 
 
 
Subscribed and sworn to this   day of  , 20 , before me, a Notary Public 
in and for said County. 
 
My Commission Expires: 
 
 
    
 Notary Public 



CONTRACT 
 
 

Articles of Agreement, Made and Entered into this   day of   
20 , by and between    
of    hereinafter called the Contractor 
and the City of Sterling Heights, Michigan, hereinafter called the Owner, Witnesseth, that the Contractor 
and the Owner for the considerations hereinafter named agree as follows: 
 
1. That all Contract Documents, as defined in "Instructions to Bidders" in the Specifications, hereto 

attached or herein referred to shall be and are hereby made a part of the agreement and 
Contract. 

 
2. The Contractor shall, under penalty of bond attached, furnish all labor, materials, and equipment 

necessary and perform all of the work as set forth in his Proposal in strict accordance with the 
drawings, specifications, and other documents which have been made a part of this Contract in 
the manner, time and place as therein set forth: 

 
   
 
3. In consideration whereof, the City of Sterling Heights agrees to pay the Contractor the amounts 

provided in the attached proposal, being the product of the unit prices therein set forth, 
multiplied by the number of units actually constructed, all in the time and manner as set forth in 
the "General Conditions" under the heading "Payments to Contractor." 

 
4. In witness whereof, said parties have hereunto set their hand and seals the day and year first 

above written. 
 
 
     
 Witness  Contractor "Principal" 
 
     
 Witness  By 
 
     
   Title 
 
 
   CITY OF STERLING HEIGHTS 
   A Michigan Municipal Corporation "Owner" 
 
   Acting by and Through: 
 
     
 Witness  Mayor 
 
     
 Witness  City Clerk 



PERFORMANCE BOND 
 
 
KNOW ALL MEN BY THESE PRESENTS, that we the undersigned 
   as Principal 
and    of 
   as Sureties, 
are hereby held and firmly bound unto the City of Sterling Heights in the full and just sum of 
  ($ ), 
for the payment of which will and truly be made, we do hereby jointly and severally bind ourselves, our 
heirs, executors, administrators, successors and assigns. 
 
The Condition of the above obligation is such that if the said Principal shall well and faithfully do and 
perform the things agreed to by such Principal to be done and performed under the annexed Contract 
according to the terms thereof, then this obligation shall be void, otherwise the same shall remain in full 
force and effect. 
 
It is mutually agreed and understood that in cases where changes are required, either by the Owner or 
by the Owner's Engineer, or by mutual agreement, such changes shall not modify, discharge or release 
this bond. 
 
Signed and Sealed this   day of  , 20 . 
 
 
 
 
 
 By:   
 SEAL  Principal 
 
Signed, Sealed, & Delivered 
in the Presence of: 
 
  By:   
  Seal-Surety 
 



LABOR AND MATERIAL BOND 
 
 

KNOW ALL MEN BY THESE PRESENTS, that we the undersigned 

  of     as Principal 

and   of     as Sureties, 

are hereby held and firmly bound unto the City of Sterling Heights in the full and just sum of 

   ($  ), for the payment  

of which will and truly be made, we do hereby jointly and severally bind ourselves, our heirs, executors, 

administrators, successors and assigns. 

 

Sealed with our seals, and dated this   day of   A.D., 20 ; where in said 

Principal has covenanted and agreed as follows, to-wit: 

To furnish all the labor and material for: Job No.   

Job Title: 

  

 

AND WHEREAS; this bond is given in compliance with and subject to the provisions of Act. No. 213, of 

the Public Acts of Michigan. 

NOW THEREFORE; the condition of this obligation is such that if payment shall be made by the 

Principal to any sub-contractor or by him or any sub-contractor as the same may become due and 

payable of all indebtedness which may arise from him to a sub-contractor or party performing labor or 

furnishing materials or supplies or any sub-contractor to any person, firm or corporation, on account of 

any labor performed or materials or supplies furnished in the performance of said contract then this 

obligation shall be void, otherwise, the same shall be in full force and effect. 

  AND PROVIDED, that any alterations which may be made in the terms of said contract, or in the work 

to be done under it, or the giving by the Owner to the Contractor any extension of time for the 

performance of said contract or any other forbearance on the part of either party to the other shall not in 

any way release the Principal and the Surety or either of them, their heirs, executors, administrators, 

successors or assigns from any liability hereunder. Notice to the Surety of any such alteration extension 

of time or forbearance is hereby waived. 
 
    L.S. 
 
Signed, Sealed & Delivered By:   
in the Presence of: 
    
  
    L.S. 
 
    (Surety) 
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MAINTENANCE AND GUARANTEE BOND 
 
 
KNOW ALL MEN BY THESE PRESENTS, that   ,  

as Principal, and    as Surety, are  

held and firmly bound unto the City of Sterling Heights, Macomb County, Michigan, in the sum of  

  ($ )* good and 

lawful money of the United States of America, to be paid to the City of Sterling Heights, its legal 

representatives, and assigns, and we bind ourselves, our heirs, executors, administrators, successors, 

and assigns, and each and everyone of them jointly and severally firmly by these present. 

 
 SEALED WITH OUR SEALS AND DATED THIS   day of  , 20 . 
 
 WHEREAS, the above named principal has entered into a certain written contract with the City 
of Sterling Heights, dated this   day of  , 20 , wherein the said principal 
covenanted and agreed as follows, to wit: 
 
   
 
 NOW THEREFORE, the condition of this obligation is such that by and under said contract, the 
above named principal has agreed with the City of Sterling Heights, that, for a period of two (2) years 
from the date of approval of the Final Estimate, to keep in good order, and to repair any defect in all the 
work done under said contract, either by the principal, his subcontractors, or his material suppliers, that 
may develop during said period, due to improper materials, defective equipment, workmanship or 
arrangements, and any other work affected in making good such imperfections, all to be made good 
without expense to the Owner, (excepting only such part or parts of said work as may have been 
disturbed without the consent or approval of the principal after the final acceptance of the work,) and, 
whenever directed so to do by the City of Sterling Heights by notice served in writing, either personally 
or by mail, on the principal at  , or 
 , its Legal Representatives, 
or its successors, or on the surety at  , to 
proceed at once to make such repairs as directed by the City of Sterling Heights, and in case of failure 
so to do within one week from the date of service of such notice, or within reasonable time not less than 
one week as shall be fixed in said notice, then the City shall have the right to purchase such materials 
and employ such labor and equipment as may be necessary for the purpose, and to undertake do and 
make such repairs itself, and charge the expense thereof to, and be fully reimbursed for same by said 
principal or surety. 
 
 If any repair is necessary to be made at once to protect life and property, the City may take 
immediate steps to repair or barricade such defects without notice to the contractor. In such case the 
City shall not be held to obtain the lowest figures for the doing of the work, or any part thereof, but all 
sums actually paid therefore shall be charged to the principal or surety. In this connection the judgment 
of the City is final and conclusive. 
 
 If the principal, for a period of two (2) years from the date of approval of a final estimate, shall 
keep the work so constructed under the contract in good order and repair, excepting only such part or 
parts of the work which have been disturbed without the consent or approval of the principal after the 
final acceptance of same, and, whenever notice is given as hereinbefore specified, at once proceed to 
make the repair as the notice directs, or reimburse the City for any expenses incurred by it in making 
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such repairs should the principal or surety fail to do so, then the above obligation shall be void; 
otherwise, it will remain in full force and effect. 
 
 IN WITNESS WHEREOF, the parties hereto have caused this instrument to be executed by 
their respective authorized officers this   day of  , 20 . 
 
 
 
Signed, Sealed and Delivered    
in the Presence of:  "Principal" 
 
    
Witness 
 
    
Witness  "Surety" 
 
    
Witness 
 
 
  City of Sterling Heights 
Witness  A Michigan Municipal Corporation 
  "Owner" Acting by & through: 
 
    
Witness  Mayor 
 
    
Witness  City Clerk 
 
*Amount equal to 25% of the Contract Price 



CONTRACTOR'S DECLARATION 
 
 

 I hereby declare that I have not, during the period    to 

   A.D., 20  performed any work, furnished any 

material, sustained any loss, damage or delay for any reason, including soil conditions encountered or 

created, or otherwise done anything for which I shall ask, demand, sue for, or claim compensation from: 
 
 
 
 
 
the Owner, or his agents, in addition to the regular items set forth in the contract numbered: 
 
  and dated   A.D., 20 , for: 
 
 
  
 
 
executed between myself and the Owner, and in the Change Orders for work issued by the Owner in 
writing as provided thereunder, except as I hereby make claim for additional compensation and/or 
extensions of time as set forth on the itemized statement attached hereto. 
 
 
 is 
There an itemized statement attached. 
 is not 
 
 
Date:  
 
 
 
 By:  
 
 Title:  



CONTRACTOR'S AFFIDAVIT 
 
 
STATE OF MICHIGAN ) 
 ) SS 
COUNTY ) 
 

The undersigned,    hereby represents that on 

  he (it) was awarded a Contract by     

hereinafter called the Owner, to     

in accordance with the terms and conditions of Contract Number(s)   ;  

and the undersigned further represents that the subject work has now been accomplished and the said 

contract has now been completed. 
 
The undersigned hereby warrants and certifies that all of his (its) indebtedness arising by reason of the 
said contract has been fully paid or satisfactorily secured; and that all claims from subcontractors and 
others for labor and material used in accomplishing the said project, as well as all other claims arising 
from the performance of the said contract, have been fully paid or satisfactorily settled. The 
undersigned further agrees that, if any such claim should hereafter arise, he (it) shall assume 
responsibility for the same immediately upon request to do so by the Owner. 
 
The undersigned, for a valuable consideration, the receipt of which is hereby acknowledged, does 
further hereby waive, release and relinquish any and all claims or right of lien which the undersigned 
now has or may hereafter acquire upon the subject premises for labor and material used in 
accomplishing said project owned by the Owner. 
 
This affidavit is freely and voluntarily given with full knowledge of the facts on this   day of 
 , 20 . 
 
 Contractor 
 
 By:  
 
 Title:  
 
 

 Subscribed and Sworn to before me, a Notary Public in and for     

County, Michigan, on this   day of  , 20 . 
 
   
 Notary Public 
 
 
My Commission Expires:   
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201.0 Definitions 

Whenever in the Contract the following terms, or pronouns in place of them are used, 
their intent and meaning shall be interpreted as follows: 

 
201.01 "CONTRACT" or "CONTRACT DOCUMENTS" shall mean the agreement 

covering the performance of the work hereinafter defined, and payments 
therefore; including Advertisement, Instructions to Bidders, General 
Conditions, Form of Proposal, Executed Contract, Contract Bonds, 
Insurance, Specifications, and Drawings; all of which documents are to be 
treated as one instrument whether or not set forth at length in the Form of 
Contract. 

201.02 "CITY" shall mean the City of Sterling Heights, Michigan, or its properly 
authorized agents and representatives. 

201.03 "ENGINEER" shall mean the City Engineer of the City of Sterling Heights, 
Michigan, or his duly authorized agents, assistants or representatives, 
limited to the specific duties assigned or entrusted to them. 

201.04 "INSPECTOR" shall mean any representative of the Engineer designated 
to inspect the work. 

201.05 "CONTRACTOR" shall mean the party of the second part contracting to 
perform the work covered by this Contract, or any part of it, his successor, 
assigns, or his duly authorized agents or legal representatives. 

201.06 "SUBCONTRACTOR" shall mean any person, firm, or corporation, other 
than employees of the Contractor who or which contracts with the 
Contractor to furnish, or actually furnishes, labor, or labor and materials, 
or labor and equipment, at or about the site, but shall not include one who 
merely furnishes materials or equipment. 

201.07 "DRAWINGS" or "CONTRACT DRAWINGS" are those listed in the Index 
to Specifications and Drawings with addenda thereto. 

201.08 "SPECIFICATIONS" shall mean all of the directions, requirements, and 
standards of performance applying to the work as hereinafter detailed and 
designated under the General Specifications and the several divisions of 
the Detailed Specifications including supplementary specifications. 

201.09 "SITE" shall mean the area upon or in which the Contractor's operations 
are carried on, and such other areas adjacent thereto as may be 
designated as such by the Engineer. 

201.10 "DIRECTED", "REQUIRED", "APPROVED", "DESIGNATED", 
"ESTABLISHED", "PRESCRIBED", "ORDERED", and words of like sense 
used in the Contract Specifications, or upon the Drawings, shall imply the 
direction, requirement, approval, designation, establishment, prescription, 
or order of the Engineer. 
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201.11 "THE WORK" shall mean all structures, equipment plant, labor, materials, 
and facilities or things now or later required to be furnished, installed, or 
done by the Contractor under or pursuant to this Contract, including extra 
work; and "Performance Of Work" and words of similar sense shall mean 
the furnishing, installations or doing thereof. 

201.12 "OR EQUAL" shall mean equal to or similar to the specific article, 
material, or equipment referred to in the Drawings or Specifications. The 
specific article, material, or equipment mentioned shall be understood as 
indicating the type, function, minimum standard or design efficiency and 
quality desired and shall not be construed in such a manner as to exclude 
manufacturer's products of comparable quality, design and efficiency. The 
Contractor shall comply with the requirements of the Contract Documents 
relative to the City's approval of materials and equipment before they are 
incorporated in the work. 

201.13 "OWNER" shall mean the party of the first part of this contract. 

202.0 Contract Documents, and Related Data 

202.01 Intent of Contract Documents: The intent of the Contract Documents is 
that the Contractor furnish all labor and materials, equipment and 
transportation necessary for the proper execution of the work unless 
specifically noted otherwise. The Contractor shall do all the work shown 
on the Drawings and described in the Specifications and all incidental 
work considered necessary to complete the project in a substantial and 
acceptable manner, and to fully complete the work, ready for use and 
operation by the City of Sterling Heights. 

202.02 Errors and Corrections: If the Contractor finds any discrepancies between 
the Drawings and Specifications and site conditions, any errors or 
omissions in the Drawings or Specifications, or if he wishes to question 
the materials or procedures prescribed, the Contractor shall stop work 
and immediately notify the Engineer. The Engineer shall review these 
conditions, and if he may deem it necessary, he shall direct changes to 
be made before the work is to continue. The Contractor shall not be 
allowed to take advantage of any such error, omission, or discrepancy, as 
full instructions will be furnished by the Engineer, and the Contractor shall 
carry out such instructions as if originally specified. In no case shall the 
Contractor proceed with the work in uncertainty, and any work done by 
the Contractor after the discovery of any error, omission, or discrepancy, 
until authorized, will be at the Contractor's risk and responsibility. 

202.03 Conflict Between the Drawings and Specifications: If there is conflicting 
variance between the Drawings and Specifications, the provisions of the 
Specifications shall control. In case of conflict between the General 
Conditions of the Contract or any modifications thereof and the Detailed 
Specifications, the Detailed Specifications shall control. 

202.04 Additional Instructions: Further instructions may be issued by the 
Engineer during the progress of the work by means of drawings or 
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otherwise, to make more clear or more specific the Drawings and 
Specifications, or as may be necessary to explain or illustrate changes in 
the work to be done. 

202.05 Copies of Contract Documents To Be Furnished: Except as provided for 
otherwise, all required copies of the Contract Documents and Drawings 
necessary for the execution of the work shall be furnished to the 
Contractor without charge. 

202.06 Ownership of Contract Documents: All original or duplicated Drawings 
and Contract Documents and other data prepared by the Engineer shall 
remain the property of the City. They shall not be re-used on other work. 

202.07 Contract Documents At the Job Site: One complete set of all Drawings 
and Contract Documents shall be maintained at the job site and shall be 
available to the Engineer at all times. 

202.08 Drawings and Specifications Cooperative: The Drawings and 
Specifications are intended to be complimentary. They shall be construed 
as supplementary and explanatory each to the other, and any work called 
for in the Drawings and not particularly mentioned in the Specifications, or 
described in the Specifications and not particularly shown on the 
Drawings is to be regarded as included under this Contract. 

202.09 Surveys: The Engineer shall furnish substantial stakes and marks 
conveniently placed showing the location and elevation of the various 
parts of the work, and the Contractor shall furnish such labor and 
assistance as the Engineer may require in setting the stakes and marks. 
No work shall be undertaken until such marks and stakes have been set 
by the Engineer. The Contractor shall take due and proper precautions for 
the preservation of these stakes and marks and shall see to it that the 
work at all times proceeds in accordance therewith. If it shall become 
necessary to replace any mark or stake due to failure of the Contractor to 
take proper precautions for its preservation, or because of the 
carelessness upon the part of his employees, or those of his 
subcontractors or suppliers of materials, the City will replace them at a 
charge of ten dollars for each mark or stake so replaced; and such cost 
will be deducted from the amount due to Contractor at the time of the final 
estimate. 

203.0 Relations Between the City and Contractor 

203.01 Engineer's Responsibility and Authority: The Engineer shall have general 
supervision and direction of the work. He has authority to stop the work 
whenever such stoppage may be necessary to ensure the proper 
execution of the Contract. He shall also have authority to reject all work 
and materials which do not conform to the Contract, direct the application 
of forces to any portion of the work, as in his judgment is required, and to 
decide questions which arise in the execution of the work. 
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203.02 Engineer's Decisions: All claims of the Contractor shall be presented in 
writing to the Engineer for decisions, which shall be made within a 
reasonable time. All decisions of the Engineer shall be final except where 
time and/or financial considerations are involved which require approval 
of the governing body. 

203.03 Inspection of Work: All materials and each part or detail of the work shall 
be subjected at all times to inspection by the Engineer, Inspector, or 
Agents of the Engineer, and the Contractor will be held strictly to the true 
intent of the Specifications in regard to quality of materials, workmanship, 
and the diligent execution of the Contract. Such inspection may include 
mill or plant inspection, and any material supplied under these 
specifications is subject to such inspection. The Engineer shall be allowed 
access to all parts of the work and shall be furnished with such 
information and assistance by the Contractor as is necessary to make a 
complete and detailed inspection. 

203.04 Contractor's Understanding and Responsibilities 

203.04.01 Understanding: Unless otherwise provided for in the 
Contract Documents, the Contractor shall do all the work 
and shall furnish all the tools and appliances except as 
herein otherwise specified, necessary or proper for 
performing and completing the work required by this 
contract, in the manner and within the time herein 
prescribed. 

203.04.02 Responsibilities: The Contractor shall assume full 
responsibility for the work and take all precautions for 
preventing injuries to persons and property on or about the 
work. He shall bear all losses resulting to him because: 

1. Of the amount or character of the work. 

2. The conditions under which the work is done are 
different from what was estimated or expected. 

3. The nature of the ground in which the work is done 
is different from what was estimated or expected. 

4. Of the weather, floods, elements, or other causes. 
He shall assume the defense and save harmless 
the City and its individual officers and agents from 
all claims relating to: 

a. Labor provided and materials furnished for 
the work. 

b. Inventions, patents, and patent rights used 
in doing the work. 
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c. Injuries to any persons or property, received 
or sustained by or from the Contractor, his 
agents or employees, in doing the work or 
arising out of the work performed or to be 
performed. 

d. Any act, or neglect, of the Contractor, his 
agents or employees. 

The mention of any specific duty or liability of the 
Contractor in this or in any part of the Contract Documents 
shall not be construed as a limitation or restriction upon 
any general liability or duty imposed on the Contractor by 
the Contract Documents. 

203.04.03 Contractor's Supervision and Organization: The work 
under this Contract shall be under the direct charge and 
direction of the Contractor. The Contractor shall give 
efficient superintendence to the work, using his best skill 
and attention. The Contractor shall at all times keep on the 
site of the work, during its progress, a competent 
superintendent shall represent and have full authority to 
act for the Contractor in the latter's absence, and all 
directions given to him shall be as binding as if given to the 
Contractor directly. On written request in each case, all 
such directions will be confirmed in writing to the 
Contractor. 

The Contractor shall establish and maintain an office on 
the site of the work, or at some convenient point adjacent 
thereto, during the continuance of this Contract and shall 
have at all times during working hours, a representative 
authorized to receive and execute any and all orders, 
when given by the Engineer; and such order, when given 
out and received by said representatives, shall be deemed 
to have been given to and received by the Contractor. 

203.04.04 Lands for Work: The City shall provide the lands upon 
which the work under this Contract is to be done, except 
that the Contractor shall provide land required, and right of 
access thereto, for erection of temporary construction 
facilities and storage of his material and equipment. 

203.04.05 Private Property: The Contractor shall not enter upon 
private property for any purpose without obtaining written 
permission, (a copy of which is to be given to the 
Engineer). The Contractor shall be responsible for the 
preservation of all public property, trees, monuments, etc., 
along and adjacent to the street and/or right-of-way, and 
shall use every precaution necessary to prevent damage to 
pipes, conduits, and other underground structures and 
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shall protect carefully from disturbance or damage, all 
monuments and property marks until the Engineer or an 
authorized agent has witnessed or otherwise referenced 
their location for their land use and shall not remove them 
until directed. 

203.04.06 Removal of Tools, Equipment, and Supplies After 
Completion: At the termination of this Contract, before 
acceptance of the work by the Engineer, the Contractor 
shall remove all of his equipment, tools, and supplies from 
the property of the City. Should the Contractor fail to 
remove such equipment, tools, and supplies, the City shall 
have the right to remove them, and all costs for removal 
are to be charged to the Contractor. 

203.04.07 City's Right to Suspend Work: The City shall have the right 
to suspend the whole or part of the work by written order, 
whenever in the judgment of the Engineer such 
suspension is required in the general interest of the City, or 
if the Contractor has not fulfilled his obligations under the 
Contract Documents. Upon receipt of the Engineer's 
written order, the Contractor shall suspend the work 
covered by the order and shall take such means and 
precautions as may be necessary to protect the finished 
and partially finished work. Work shall not be resumed until 
ordered in writing by the Engineer. 

203.04.08 City's Right to Correct Work: If the Contractor should 
neglect to prosecute the work properly or fail to perform 
any provision of this Contract, the City, after four hours 
written notice to the Contractor may, without prejudice to 
any other remedy he may have, make good such 
deficiencies and may deduct the cost thereof from the 
payment then or thereafter due the Contractor. 

203.04.09 Default of Contract: When in the opinion of the Engineer 
the work or any part of the work to be done under this 
contract has been abandoned, is unnecessarily delayed, or 
cannot be completed at the rate of progress, or within the 
time specified, or the Contractor is willfully violating any of 
the covenants of this Contract, or is carrying it out in bad 
faith, or has been adjudged as bankrupt, or if he should 
make a general assignment for the benefit of his creditors, 
then the Engineer shall so certify in writing to the City; and 
the City, in writing, may declare the Contractor in default 
and so notify him to discontinue the work. 

The City may then call upon the Sureties to complete the 
work, or may complete it by other means. The City may 
take over and use materials and equipment at the site of 
the work, and other materials and equipment used 
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elsewhere for the work at the time of default, and may 
procure other materials, equipment and all else necessary 
for the completion of the work. The City may recover the 
cost of completing the work by deducting the amount 
thereof from any monies due or which may become due 
the Contractor under this Contract; and when such monies 
are insufficient to pay said cost, the amount of said cost in 
excess of such monies shall be paid by the Contractor, or 
by the Surety. 

203.04.10 Contractor's Right to Stop Work or Terminate Contract: If 
the work should be stopped under an order of any court or 
other public authority for a period of ninety days, through 
no fault of the Contractor, or of anyone employed by him, 
then the Contractor may, upon seven days written notice to 
the City and the Engineer, stop work or terminate this 
contract. 

203.04.11 Rights of Various Interests: Whenever work being done by 
the City's forces or by other Contractors is contiguous to 
work covered by this Contract, the respective rights of the 
various interests involved shall be established by the 
Engineer, to secure the completion of the various portions 
of the work in general harmony. 

203.04.12 Subcontracts: The Contractor shall, as soon as practicable 
after the signing of the Contract, notify the Engineer in 
writing of the names of the Subcontractors proposed for 
the work, and any other information as the Engineer may 
require. The Contractor shall not employ any 
Subcontractor that the Engineer, within a reasonable 
length of time, may object to as unfit or incompetent, and 
subcontractors may not be changed during construction of 
the work except at the request or approval of the Engineer.  

The Contractor is responsible to the City for the acts and 
omissions of his own employees. 

Nothing contained in the Contract Documents shall create 
contractual relations between any subcontractor and the 
City. 

203.04.13 Separate Contracts: The City reserves the right to let other 
contracts with the work. The Contractor shall cooperate 
with other contractors in regard to storage of materials and 
execution of their work, and he shall properly coordinate 
and connect his work with theirs. 

The contractor shall inspect the work by other contractors, 
which may affect his work and shall report to the Engineer 
any irregularities, which will not permit him to complete his 
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contract in a satisfactory manner. Failure to report such 
irregularities shall indicate that the work of other 
contractors has been satisfactorily constructed so as to 
receive his work, except as to defects, which may develop 
in the other contractor's work after the execution of his 
work. To ensure proper execution of his work, the 
Contractor shall measure work already in place and shall 
notify the Engineer of any discrepancy between the 
drawings and the erected work. 

203.04.14 Examination of Completed Work: At the Engineer's 
request, the Contractor shall permit inspection of the 
completed work. If the Engineer finds the work to be 
defective or nonconforming to the Contract Document, due 
to the fault of the Contractor or his subcontractors, the 
Contractor shall stand all expense of such examination, 
reconstruction and any time loss involved. If the work is 
found by the Engineer to meet the Contract requirements, 
the additional work will be paid for in accordance with 
"MEASUREMENT AND PAYMENT" hereof, and if the 
completion of the work has been delayed thereby, a 
suitable extension of time shall be granted. If the 
Contractor is required to remove or uncover completed 
work for examination due to his failure to give timely notice 
to the Engineer of the readiness for such examination, the 
Contractor shall stand all expenses although the work is 
found to meet all Contract requirements. 

203.04.15 Work During Emergency: In the event of an emergency 
endangering life, property, or the work, the Contractor shall 
provide and install all materials and equipment to alleviate 
the emergency condition. The Engineer shall be notified as 
soon as possible, but the Contractor shall not wait for 
instructions before proceeding to correct the emergency 
situation. 

203.04.16 Contractor's Employees: The Contractor shall employ only 
competent, efficient workmen and shall not use on the 
work any unfit person or one not skilled in the work 
assigned to him, and shall at all times maintain good order 
among his employees. Whenever the Engineer shall inform 
the Contractor, in writing, that, in his opinion any employee 
is unfit, unskilled, disobedient, or is disrupting the orderly 
progress of the work, such employee shall be removed 
from the work and shall not again be employed on it. 

203.04.17 Structures and Trees Adjoining the Work: The Contractor 
shall assume full responsibility for the protection of all 
pavements, curbs, bridges, railroads, poles, and any other 
surface structures, and all water mains, sewers, gas 
mains, and other underground and overhead services and 
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structures along and near the work which may be affected 
by his operations, and shall indemnify, defend and save 
harmless the City against all damages or alleged damages 
to any such structures arising out of his work. The 
Contractor shall bear the cost of repair or replacement of 
any such structure damaged as a result of his operations. 

No trees or shrubbery of any kind shall be removed or 
destroyed by the Contractor without the written permission 
of the City, or as noted on the plans, and the Contractor 
will be held fully responsible for any damages caused by 
his work to adjoining trees and shrubs. 

203.04.18 Maintenance of Service: Drainage through existing sewers 
and drains shall be maintained at all times during 
construction. Any re-routing or reconstruction which may 
be necessary shall be done by a means approved by the 
Engineer. 

Safety precautions shall be followed at all times to prevent 
accidents to vehicular and pedestrian traffic. Signs, 
barricades, temporary roads and drives, and detour roads, 
shall be maintained by the Contractor as directed by the 
Engineer, as indicated on the Specifications and Drawings. 

In the event of the failure to comply with these provisions, 
the City may, with or without notice, cause the same to be 
done, and will deduct the cost of such work from any 
money due the contractor under this Contract. However, 
the performance of such work by the City, or at the City's 
insistence, shall in no way serve to release the Contractor 
from his general or particular liability for the safety of the 
public or the work. 

204.0 General Requirements For Material and Workmanship 

204.01 Suitable Tools and Equipment: The Contractor shall furnish all tools and 
equipment necessary to execute the work. Any tools or equipment that 
the Engineer may deem unsuitable or insufficient for execution of the 
work shall be removed from the work and suitable equipment or tools 
shall be substituted by the Contractor, as approved by the Engineer. 

204.02 Materials Furnished By the Contractor: All materials used in the work 
shall meet the requirements of the various specifications and no material 
shall be used until it has been approved by the Engineer. All materials 
used for the work shall be furnished by the Contractor unless specifically 
indicated otherwise. 

204.03 Storage of Materials: The Contractor shall store his material and 
equipment upon or near the site, so disposed as to not interfere with: 
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1. Work being done by the City. 

2. Work being done by other Contractors employed by the City. 

3. Existing street drainage. 

4. Fire hydrants. 

5. Access to or the use of public or private property. 

6. General health, safety and welfare of the City. 

204.04 Rejected Materials and Workmanship: The Engineer shall have the 
authority to reject defective materials or workmanship, or require 
correction. Unacceptable workmanship shall be satisfactorily corrected. 
Rejected materials shall be segregated, marked, and promptly removed 
from the site and replaced with proper materials. If the Contractor fails to 
promptly proceed with the replacement of rejected materials and/or the 
correction of defective workmanship, the City may, by contract or 
otherwise, replace such material and/or correct such workmanship, and 
charge the cost thereof against the Contractor. 

204.05 Workmanship: The work shall be performed in accordance with the best 
modern practices with materials and workmanship of the highest quality 
for the particular purpose or as specifically provided in the Contract 
Documents and Drawings. The Engineer shall judge and determine the 
Contractor's compliance with these requirements. 

204.06 Inspection and Testing of Materials: Where called for in the 
Specifications, samples or materials in the quantity named shall be 
submitted to the Engineer for approval. Where tests are required they 
shall be made at the expense of the Contractor, except as otherwise 
called for in the Specifications. For materials covered by ASTM or other 
standard specifications, unless otherwise stipulated, the required tests 
are to be submitted to the Engineer for approval. 

204.07 Cleanup: The Contractor shall remove from the City's property and all 
private property, at his own expense, all temporary structures, rubbish, 
and waste materials resulting from his operations. 

205.0 Contractor's Title to Materials 

No materials or supplies for the work shall be purchased by the Contractor or by any 
subcontractor subject to any chattel mortgage or under a conditional sale contract or 
other agreement by which an interest is retained by the seller. The Contractor 
warrants that he has good title to all materials and supplies used by him in the work, 
free from all liens, claims or encumbrances. 
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206.0 Changes In The Work 

The City shall have the right to require, by written order, changes in, additions to, or 
deductions from the work required by the Contract Documents; provided that if 
changes, additions or deductions are made, the general character of the work as a 
whole is not changed thereby. Adjustments in the Contract price, if any, because of 
any change, addition, or deduction in the work shall be determined as hereinafter 
provided, and any claim for extension of time for completion shall be adjusted at the 
time of ordering the change, addition, or deduction. No claim for change, addition, or 
deduction, or adjusting of price, or extension of time for completion thereof, shall be 
made or allowed unless done in pursuance of written order from the City specifically 
authorizing such change, addition or deduction. Drawings without a written order 
shall not be considered such authority. Written notice of such claims shall be made 
to the Engineer before the commencement of the work. Where the written order 
diminishes the quantity of work to be done, this order shall not constitute a basis for 
a claim for damages or anticipated profits on the work that may be dispensed with. 

Under circumstances, which, in the judgment of the Engineer so necessitate, the 
Engineer shall have authority to require, by written order, changes in, additions to, or 
deductions from the work. Such written order by the Engineer shall be subject to later 
confirmation by the City when the extent and costs have been established. It is 
understood and agreed that in case any change in, addition to, or deduction from the 
work is required, said change shall in no way invalidate the Contract and shall not 
affect or discharge the bonds furnished by the Contractor. 

207.0 Basis for Determining Cost of Changes in the Work 

Adjustments, if any, in the Contract price by reason of change in the work shall be 
limited to the amount specified in the written order authorizing the change in the 
work. Adjustments shall be determined by one or more of the following methods, the 
City reserving the right to select the method or methods at the time the written order 
is issued: 

207.01 An Acceptable Lump Sum Proposal: To facilitate checking and 
acceptance, the proposal shall be itemized with quantities and prices 
given for the various items. 

207.02 Unit Price: The unit prices may be the "Unit Price" set in the Contract, or 
fixed by subsequent agreement between the Engineer and the 
Contractor. 

207.03 On a Cost-Plus-Limited-Basis, Not to Exceed a Specified Maximum Limit 
of Cost: "COST" as herein shall be the actual and necessary costs 
incurred by the Contractor by reasons of the change in the work for: 

(1) Labor, (2) Materials, (3) Equipment Rental, (4) Insurance Premiums 

1. Labor costs shall be the amount shown on the Contractor's 
payrolls, with payroll taxes added when such taxes can be shown 
to have incurred. In no case shall the rates charged for labor 
exceed the rates paid by the Contractor for the same class of 
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labor employed by him to perform work under the regular items of 
the Contract. 

2. Material costs shall be the net price paid for material delivered to 
the site of the work. If any material previously required is omitted 
by the written order of the City after it has been delivered to or 
partially worked on by the Contractor and consequently will not 
retain its full value for other uses, the Contractor shall be allowed 
the actual cost of the omitted material less a fair market value of 
the material, as determined by the City. 

3. Equipment Rental shall be the actual additional costs incurred for 
necessary equipment. Costs shall not be allowed in excess of 
usual rentals charged in the area for similar equipment of like size 
and condition, including the costs of necessary supplies and 
repairs for operating the equipment. No costs, however, shall be 
allowed for the use of equipment on the site in connection with 
other work unless its use incurs actual and additional costs to the 
contractor. If equipment not on the site is required for the change 
in the work only, the cost of transporting such equipment to and 
from the site shall be allowed. 

4. Insurance Premiums shall be limited to those based on labor 
payroll and to the types of insurance required by the Contract. The 
amount allowed shall be limited to the net costs incurred, as 
determined from the labor payroll covering the work. The 
Contractor shall, upon request of the City, submit verifications of 
the applicable insurance rates and premium computations. 

"Plus" as herein used is defined as percentage to be added to the 
items of "Cost" to cover superintendence, use of ordinary tools, 
bonds, overhead expense and profit. The percentage shall not 
exceed fifteen percent on work done entirely by the Contractor 
and shall not exceed an aggregate total of twenty percent on work 
done by a subcontractor. 

"Specified Maximum Limit of Cost" is the amount stated in the 
written order of the City authorizing the change in the work. The 
amount to be allowed the Contractor shall be the "cost", and 
"plus", the percentage or the specified maximum ─ whichever is 
the lesser amount. The Contractor shall keep complete, accurate 
daily records of the net actual cost of changes in the work, and 
shall present such information in such form and at such times as 
the City may direct. 

208.0 Patents 

The Contractor shall hold and save the City harmless from liability of any nature or 
kind, including cost and expense for, or on account of, any patented or unpatented 
invention, process, article, or appliance manufactured or used in the performance of 
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the Contract, including its use by the City unless otherwise specifically stipulated in 
the Contract Documents. 

License and/or Royalty Fees for the use of a process, which is authorized by the City 
for the project must be reasonable, and paid to the holder of the patent, or his 
authorized licensee, directly by the City and not by or through the Contractor. 

If the Contractor uses any design, device or materials covered by letters, patent or 
copyright, he shall provide for such use by suitable agreement with the owner of 
such patented or copyrighted design, device or material. It is mutually agreed and 
understood, that without exception, the Contract prices shall include all royalties or 
cost arising from the use of such design, device or materials, in any way involved in 
the work. The Contractor and/or his sureties shall indemnify and save harmless the 
City from any and all claims for infringement by reason of the use of such patented or 
copyrighted design, device or materials or any trademark or copyright in connection 
with work agreed to be performed under this contract, and shall indemnify the City for 
any cost, expense or damage which it may be obliged to pay by reason of such 
infringement at any time during the prosecution of the work after completion of the 
work. 

In the event that any claim, suit, or action at law or in equity of any kind, whatsoever, 
it is brought against the City, involving any such patents or license rights, then the 
City shall have the right to, and may, retain from any money due or to become due to 
the Contractor, such sufficient sum as is considered necessary to protect said City 
against loss, and such sum may be retained by the City until such claim or suit shall 
have been settled and satisfactory evidence to that effect shall have been furnished 
the City. 

209.0 "Or Equal" Clause 

Whenever in any of the Contract Documents an article, material or equipment is 
defined by describing a proprietary project, or by using the name of a manufacturer 
or vendor, the term "or equal" if not inserted, shall be implied. The specific article, 
material or equipment mentioned shall be understood as indicating the type, function, 
minimum standard or design, efficiency and quality desired, and shall not be 
construed in such a manner as to exclude manufacturer's products of comparable 
quality, design and efficiency. The Contractor shall comply with the requirements of 
the Contract Documents relative to the City's approval of material and equipment 
before they are incorporated in the work. 

210.0 Use of Completed Portions Of The Work 

The City may, at any time during progress of the work, after written notice to the 
Contractor, take over and place in service any completed portions of the work which 
are ready for service, although the entire work of the Contract is not fully completed, 
and not withstanding that the time for completion of the entire work or such portions 
may not have expired. In such event, the Contractor will be relieved of maintenance 
of said portion, except as covered by his guarantee of same. The use of any portion 
of the work by the City under the provisions of this section shall not constitute final 
acceptance of the work and shall not be construed to be a final estimate for such 
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work. The date of final estimate shall be the date of final estimate for the entire 
project covered under this Contract. 

211.0 Fair Employment Practices Act 

The Contractor agrees that neither he nor his subcontractor will discriminate against 
any employee or applicant for employment, to be employed in the performance of 
this contract, with respect to his hire, tenure, terms, conditions or privileges of 
employment, or any matter directly or indirectly related to employment because of his 
race, color, religion, national origin, or ancestry. Breach of this covenant may be 
regarded as a material breach of this Contract. 

212.0 Qualifications For Employment 

No person under the age of sixteen years shall be employed on the project under 
this Contract. No person whose age or physical condition is such as to make his 
employment dangerous to his health or safety, or to the health or safety of others 
shall be employed on the project under this contract, provided that this shall not 
operate against the employment of physically handicapped persons, otherwise 
employable, where such persons may be safely assigned to work, which they can 
ably perform. 

212.01 No Discrimination Against Handicappers: Contractor agrees that neither 
he nor his subcontractors will discriminate against an employee or 
applicant for employment with respect to hire, tenure, terms, conditions, 
or privileges of employment, or a matter directly or indirectly related to 
employment, because of a handicap as defined by Public Act No. 478 of 
the Public Acts of 1980, that is unrelated to the individual's ability to 
perform the duties of a particular job or position. Breach of this covenant 
shall be regarded as a material breach of the contract. 

213.0 Other Prohibited Interests 

No official of the City who is authorized in such capacity and on behalf of the City to 
negotiate, make, accept or approve, or to take part in negotiating, making, accepting 
or approving any architectural, engineering, inspection, construction or materials 
supply contract or any subcontract in connection with the construction of the project, 
shall become directly or indirectly interested personally in this contract, or in any part 
hereof. No officer, employee, architect, attorney, engineer of or for the City to 
exercise any legislative, executive, supervisory or other similar functions in 
connection with the construction of the project, shall become directly or indirectly 
interested personally in this Contract or in any part thereof, any material supply 
contract, subcontract, insurance contract, or any contract pertaining to the project. 

214.0 Sanitary Regulations 

Necessary sanitary conveniences for the use of workmen on the work, properly 
secluded from public observation, shall be constructed and maintained in sanitary 
condition by the Contractor, and their use shall be strictly enforced. 
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215.0 Sunday, Holiday, and Night Work 

All construction under these Specifications shall not begin before sunup or at the 
earliest 7:00 a.m., and all construction shall cease at sundown or at the latest 7:30 
p.m. The Contractor shall adhere to this schedule unless specifically authorized in 
writing by the City Engineer. Sunup and sundown shall be determined by the shutting 
off or turning on the streetlights in the area of the project. This shall expressly forbid 
the running or operating of any mechanical equipment except during the permitted 
hours. The Contractor shall schedule his construction so that operations including 
installing pipe, backfilling, finishing pavement, applying curing compound, cleanup 
and placing of proper barricades and lighting, and any other construction are done 
during the required time. No inspection personnel will be furnished for hours in 
addition to those specified. 

No Sunday or holiday work will be allowed unless specifically authorized in writing by 
the City Engineer. Holidays shall be any day when the City offices of the City of 
Sterling Heights are officially closed. 

216.0 Rights-of-Way and Suspension of Work 

The City shall furnish all land and rights-of-way necessary for the carrying out of this 
Contract and the completion of the work therein contemplated and will use due 
diligence in acquiring said land and rights-of-way as speedily as possible. It is 
possible that all lands and rights-of-ways may not be obtained as herein 
contemplated before construction begins, in which event the Contractor shall begin 
his work upon such land and rights-of-way as the City may have previously acquired 
and no claim for damages whatsoever will be allowed by reason of the delay in 
obtaining the remaining lands and rights-of-ways. Should the City be prevented or 
enjoined from proceeding with the work, or from authorizing its prosecution, either 
before or after the Commencement, by reason of any litigation, or by reason of its 
inability to procure any lands or rights-of-way for the said work, the Contractor shall 
not be entitled to make or assert claim for damage by reason of said delay, or to 
withdraw from the Contract except by consent of the City - but time for completion of 
the work will be extended to such time as the City determines will compensate for the 
time lost by such delay, such determination to be set forth in writing. 

217.0 Progress of Work 

The work shall be prosecuted regularly and uninterruptedly unless the Engineer shall 
otherwise specifically direct, with such force and at such points as to ensure its full 
completion within the time herein stated. 

If, in the opinion of the Engineer, it is necessary or advisable that certain portions of 
the work be done immediately, the Contractor, upon written order, shall proceed, the 
Engineer may do or cause to be done, such work, and the cost of the same will be 
deducted from any money due or to become due the Contractor under this Contract. 

218.0 Time For Completion and Liquidated Damages 

It is hereby understood and mutually agreed between the Contractor and the City, 
that the date of beginning and the time for completion as specified in the Contract of 
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the work to be done hereunder are Essential Conditions of this Contract; and it is 
further mutually understood and agreed that the work embraced in this Contract shall 
be commenced on a date to be specified in the work order. 

The Contractor agrees that said work shall be prosecuted regularly diligently, and 
uninterruptedly at such rate of progress as will ensure full completion thereof within 
the time specified. It is expressly understood and agreed, by and between the 
Contractor and the City, that the time for the completion of the work described herein 
is a reasonable time for the completion of the same, taking into consideration the 
average climatic range and usual industrial conditions prevailing in this locality. 

If the said Contractor shall neglect, fail or refuse to complete the work within the time 
herein specified, or any proper extension thereof granted by the City, then the 
Contractor does hereby agree, as a part consideration for the awarding of this 
Contract, not as a penalty but as liquidated damages for such breach of contract as 
hereinafter set forth, for each and every calendar day that the Contractor shall be in 
default after the time stipulated in the Contract for completing the work. 

The said amount is fixed and agreed upon by and between the Contractor and the 
City because of the impracticability and extreme difficulty of fixing and ascertaining 
the actual damages the City would in such event sustain, and said amount is agreed 
to be the amount of damages which the City would sustain and said amount shall be 
retained from time to time by the City from current periodical estimates. 

219.0 Permits 

The Contractor shall secure, at no cost to the City, all permits and licenses 
necessary for the prosecution of the work. 

220.0 Protection Of Work and Property 

The Contractor shall continuously maintain adequate protection of all his work from 
damage and shall protect all public property and private abutting property from injury 
and loss arising in connection with this Contract. He shall without delay, make good 
any such damage, injury or loss, and shall defend and save the City harmless from 
all such damages of injuries occurring because of his work. He shall furnish and 
maintain all passageways, barricades, guard fences, lights and danger signals, 
provide watchmen and other facilities for protection required by public authority or by 
local conditions or as directed by the Engineer, all at no additional cost to the City. 
The Contractor shall assume full responsibility of loss or damage resulting from 
caving earth and from storms, floods, frosts, and other adverse weather conditions, 
and from all other causes whatsoever not directly due to the acts or neglect of the 
City, including fire, vandalism, and malicious mischief, and shall turn the finished 
work over to the City in good condition and repair, at the time of final estimate. For 
the purpose of this section, the decision of the Engineer, with respect to existing 
conditions and for the need for corrective action by the Contract, shall be final. 

221.0 Service of Notice 

The address given by the Contractor in the proposal is hereby designated as the 
place where all notices, including letters and other communications shall be served, 
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mailed, or delivered. This place may be changed at any time by the Contractor by 
written notice to the Engineer. Nothing herein contained shall preclude or render 
inoperative, service of any notice upon the Contractor by delivering it to him 
personally, or by serving notice to his agent or representatives in charge of any part 
of the work. In addition where the Contractor is a corporation, such notice may be 
delivered to any of its officers or directors. 

222.0 No Waiver of Contract 

Neither the acceptance of the whole or any part of the work by the Owner or his 
Engineer, or any of its agents, nor any order, measurements, or certificate by the 
Engineer, nor any order by the Owner for the payment of money, nor any payment 
for the whole or any part of the work by the Owner, nor any extension of time, nor 
any possession taken by the Owner or its agents, shall operate as a waiver for any 
portion of the Contract or any power therein reserved to the Owner, or any right to 
damages therein reserved to the Owner, or any right to damages therein provided; 
nor shall any waiver of any breach of the contract be held to be a waiver of any other 
or subsequent breach. 

223.0 Payment Not To Be Stopped 

The owner shall not, nor shall any officer thereof, be precluded or stopped by any 
return or certificate made or given by the Engineer, or other officer, agent or 
appointee, under the provisions of this agreements, at any time (either before or after 
the final completion and acceptance of the work and payment made therefore 
pursuant to any such return or certificates showing the true and correct amount of 
money due, therefore, notwithstanding any such return or certificate, or any payment 
made in accordance therewith) from demanding and receiving from the Contractor or 
his sureties, separately or collectively, such sums as may have been improperly paid 
said Contractor by reason of any such return or certificate which has been untruly or 
incorrectly compiled. 

224.0 Maintenance and Guarantee 

The Contractor, as a condition precedent to final payment, shall execute a guarantee 
to the City warranting for a period of two years from the date of final payment to keep 
in good order and repair any defect in all the work done under this Contract, either by 
the Contractor or his subcontractors, or the material suppliers, that may develop 
during said period due to improper materials, defective equipment, workmanship, or 
arrangements, and any other work affected in making good such imperfections shall 
also be made good. All without expense to the City, and the Contractor shall 
execute, in favor of the City, the attached Maintenance and Guarantee Bond. 

When the specifications call for a guarantee period greater than two years, the 
Contractor shall provide such longer guarantee period. 

225.0 Measurement and Payment 

225.01 Basis of Payment: The City shall pay and Contractor receive the prices 
bid in the proposal, or agreed upon, less any deduction for any 
uncompleted portion, based upon measurements made by the Engineer 
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or as otherwise herein stipulated, and such measurements shall be final 
and conclusive. 

225.02 Request for Payment: Unless otherwise designated in the contract, the 
individual who signed the contract on behalf of the Contractor shall be the 
designate of the Contractor who will submit written requests for payment 
and the City Engineer shall be the person representing the City to whom 
requests for payment are to be submitted. 

The Contractor shall submit to the City an application for each payment 
and shall submit a Contractor's Declaration declaring that he has not 
performed any work, furnished any material, sustained any loss, damage 
or delay, for any reason, including soil conditions encountered or created 
or otherwise done anything for which he will ask, demand, sue for, or 
claim compensation from the City and if required shall submit receipts or 
other vouchers showing his payments for material and labor, including 
payments to Subcontractors. 

In all contracts between the City and contractors where Community 
Development Block Grant (CDBG) funds are utilized, i.e., neighborhood 
improvement programs, housing rehab projects, etc., all pay requests 
must be accompanied by certified payroll records for the period for which 
the request for payment has been made. No payment will be made to the 
general contractor or subcontractors if payroll records are incomplete, or 
do not correspond with employee interviews, and the prevailing wage 
decision applicable to the contract. 

The processing of progress payments by the City may be deferred by the 
City until the work having a prior sequence, as provided in the contract 
documents, is in place and is approved. 

225.03 Action of Payment Request: Payments, based on progress estimated, will 
be made on a monthly basis for work completed through the end of the 
preceding month, in accordance with the provisions of Act No. 524, 
Michigan Public Acts of 1980. Upon the failure of the City to make a 
timely progress payment, the person designated to submit requests for 
progress payments may include reasonable interest not to exceed seven 
percent on amounts past due in the next request for payment. 

The City shall retain a portion of each progress payment of ten percent of 
the dollar value of the work in place until work is fifty percent in place. 
After the work is fifty percent in place, additional retainage shall not be 
withheld unless the City determines that the contractor is not making 
satisfactory progress, or for other specific cause relating to the 
Contractor's performance under the contract. If the City so determines, 
the City may retain not more than ten percent of the dollar value of work 
more than fifty percent in place. 

No allowance will be made for materials furnished unless incorporated in 
the finished work, unless otherwise stated. 
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The retained funds shall not be commingled with other funds of the City 
and shall be deposited in an interest bearing account in a regulated 
financial institution in this state wherein all such retained funds are kept 
by the City which shall account for both retainage and interest on each 
construction contract separately. The City shall not be required to deposit 
retained funds in an interest bearing account if the retained funds are to 
be provided under a state or federal grant and the retained funds have 
not been paid to the City. The type and amount of the interest bearing 
account shall be determined by the City in its sole discretion. 

225.03A Dispute Regarding Retained Funds and Interest: The 
Contractor agrees, in accordance with Act 524, Michigan 
Public Acts of 1980, that in the event a dispute arises over 
the avoidable or unacceptable delay in the performance of 
the work, the matter shall be submitted for resolution to an 
agent designated by the City. The dispute resolution process 
shall be used only for the purpose of determining the rights 
of the parties to retain funds and interest earned on retained 
funds and is not intended to alter, abrogate or limit any rights 
with respect to remedies that are available to enforce or 
compel performance of the terms of the contract by either 
the Contractor or the City. The Contractor and the City agree 
to share equally all of the costs and expenses of the agent. 

225.04 City's Right to Withhold Payment: Should the City Engineer's request to 
withhold payment caused by the Contractor's failure to comply with the 
written order of the Engineer, or with the Contract Documents; or, should 
the Contractor fail to provide satisfactory evidence that he has paid all 
claims of every nature, the City may withhold payment until such orders, 
requirements, or claims have been settled as approved by the City. 

225.05 Contractor's Responsibility for Payment: Unless otherwise indicated in the 
Contract documents, the Contractor shall furnish all materials and 
service, and perform all work described by the Contract Documents. He 
shall pay for: replacement of all survey bench marks, reference points, 
and stakes provided by the Owner; lands or easements procured by the 
Contractor; insurance; performance and maintenance bonds, royalties, 
permits and licenses. 

225.06 Payment for Uncorrected Work: Should the Engineer direct the Contractor 
not to correct damaged work or work which was not performed as 
required in the Contract Documents, an equitable deduction of payment 
shall be made to compensate for the uncorrected work. 

225.07 Payment for Rejected Work and Materials: Removal of work and 
materials rejected by the Engineer, and the replacement of acceptable 
work and materials by the Contractor shall be at the Contractor's 
expense, and he shall pay for replacing all work and materials of other 
Contractors which may have been destroyed or damaged through the 
Contractor's faulty execution of his work, as determined by the Engineer. 
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225.08 Claims for Extra Work: No bill or claim for extra work or material shall be 
allowed or paid unless the doing of such extra work, or the furnishing of 
such extra material shall have been authorized in writing by the Engineer. 
The price for such work shall be determined by the actual cost, to which 
shall be added a percentage to be determined by mutual agreement 
between the Engineer and the Contractor, to cover general expenses and 
superintendence, profit, contingencies, use of tools, Contractor's risk and 
liability insurance. Claims for extras (previously authorized in writing by 
the Engineer) shall be presented for payment by the Contractor, as soon 
as practicable after completion of such extra work, and before making up 
the final estimate. 

It shall be the Contractor's responsibility to notify the Engineer of any 
impending work which may be subject to "Claims for Extras" so that the 
Engineer may keep an accurate and daily record of all labor, material and 
equipment used. Subject notification shall in no way attest to the validity 
of such claims. 

225.09 City May Furnish Materials, Etc.: The City may, at its discretion, furnish to 
the Contractor any materials or supplies or transportation required for 
extra work, and the Contractor shall not be entitled to any allowance of 
percentage on account of materials or supplies or transportation so 
furnished. 

225.10 Payment for Work Suspended by the City: If the work or any part of the 
work shall be suspended by the City because the Contractor has not 
fulfilled his obligation under the Contract Documents, the Contractor shall 
not be entitled to additional compensation other than a possible extension 
of Contract time as determined by the Engineer. 

225.11 Payment for Work Done by the City: Correction of deficiencies in the work 
or removal of the Contractor's tools, material, or equipment by the City 
shall be paid for by the Contractor or withheld from payments due the 
Contractor. 

225.12 Payment for Work Done by the City Following the City's Termination of 
the Contract: Should the City terminate the Contract, the Contractor shall 
receive no further payment until the work is completed. If the unpaid 
balance of the Contract price exceeds the expense of completing the 
work, including compensation for additional administrative and 
management services, such excess shall be paid to the Contractor. If 
such expenses exceed such unpaid balance, the Contractor shall pay the 
difference to the City. The expense incurred through the Contractor’s 
default shall be certified by the Engineer. 

225.13 Payment for Work Terminated by the Contractor: Upon suspension of the 
work or termination of the contract by the Contractor, he may recover 
from the City payment for all work completed, and any loss sustained 
upon any plant or materials, and reasonable profit and damages as 
determined by the Engineer. 
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225.14 Payment for Samples and Tests: Samples furnished by the Contractor 
shall be furnished at the Contractor's expense. The Contractor shall 
assume the costs for testing the samples as indicated in the various 
sections of the Contract Documents. 

225.15 Final Payment: No payment shall be considered as acceptance of the 
work or any portion thereof prior to the final completion of the work, and 
the payment of the final estimate. 

Within thirty days after the completion of the work under this contract to 
the satisfaction of the City, in accordance with all and singular terms and 
stipulations herein contained, the City shall make final payment, from a 
final estimate made by the Engineer. Before final payment is made, the 
Contractor shall, as directed by the City, make a Contractor's Affidavit that 
he has paid all claims of every nature, or secured a release from the 
surety or sureties approving payment of final estimate by the City. The 
final payment, when made, shall be considered as final approval and 
acceptance of the completed work herein specified. 

The acceptance by the Contractor of the final payment aforesaid shall 
operate as, and shall be, a release to the City and its agents, from claims 
and liability to the Contractor for anything done or furnished, relating to 
the work or for any act or neglect of the City or of any person relating to or 
affecting the work. 

225.16 Correction of Defective Work After Final Payment: The Contractor shall 
remove any defects due to negligence or defective materials or faulty 
workmanship, which appear within two years after the date of completion 
and acceptance, and shall execute the attached Maintenance and 
Guarantee Bond. 

226.0 Contractor's and Subcontractor's Insurance 

The Contractor shall not commence work under this contract until he has obtained 
the insurance required under this paragraph. All coverages shall be with insurance 
companies licensed and admitted to do business in the State of Michigan. All 
coverages shall be with insurance carriers acceptable to the City of Sterling Heights. 

Amounts of insurance coverage shall be based upon the amount of the base bid. 
The specified amount of coverage shall conform to the following: 

 Specified Amount of Insurance

All contracts under $25,000 and under thirty days 
duration 

$500,000 

Low and medium hazard contracts up to 
$300,000 and one hundred eighty days duration 

$1,000,000 

All high hazard contracts over $25,000 and all 
contracts over $300,000 

$3,000,000 
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"Low Hazard" would be best illustrated by "Artisan Type" contractors such as 
carpenters, plumbers (no digging or trenching), painters, and small repair type 
contractors. 

"Medium Hazard" would include roofers, plumbing with minor digging, cement 
contractors, grading of land, landscapers, building maintenance and cleaning 
contractors and brick layers. 

"High Hazard" includes excavation and underground contractors, road contractors, 
erection and welding projects and all major building or parks and recreation 
playground construction and renovation, and all infrastructure construction and 
renovation, including removal of so-called contaminants or pollutants. 

226.01 Workmen's Compensation Insurance: The Contractor shall procure and 
shall maintain during the life of this contract, Workmen's Compensation 
Insurance, including Employer's Liability Coverage, in accordance with all 
applicable Statutes of the State of Michigan. 

226.02 Commercial General Liability Insurance: The Contractor shall procure and 
shall maintain during the life of this Contract Commercial General Liability 
Insurance, on an "Occurrence Basis" with limits of liability not less than 
the specified amount per occurrence and/or aggregate combined single 
limit Personal Injury, Bodily Injury and Property Damage. Coverage shall 
include the following extensions: A) Contractual Liability; B) Products and 
Completed Operations; C) Independent Contractors Coverage; D) Broad 
Form General Liability Extensions or equivalent; E) Deletion of all 
Explosion, Collapse and Underground (XCU) Exclusions, if applicable. 

226.03 Motor Vehicle Liability: The Contractor shall procure and maintain during 
the life of this Contract Motor Vehicle Liability Insurance, including 
Michigan No-Fault Coverage, with limits of liability not less than the 
specified amount per occurrence combined single limit Bodily Injury and 
Property Damage. Coverage shall include all owned vehicles, all non-
owned vehicles and all hired vehicles. 

226.04 Additional Insured: Commercial General Liability Insurance and Motor 
Vehicle Liability Insurance, as described in item 226.02 and 226.03 
above, shall include an endorsement stating the following: It is 
understood and agreed that the following shall be "Additional Insureds": 
The City of Sterling Heights, Michigan all elected and appointed officials, 
all employees and volunteers, all boards, commissions and/or authorities 
and board members, including employees and volunteers thereof, the 
Engineer, Hubbell, Roth & Clark, Inc., and when applicable the Macomb 
County Public Works and/or the Macomb County Road Commission. 

226.05 Cancellation Notice: Worker's Compensation Insurance, Commercial 
General Liability Insurance and Motor Vehicle Liability Insurance, as 
described in items 226.01, 226.02 and 226.03 above, shall include an 
endorsement stating the following: It is understood and agreed that thirty 
days advance written notice of cancellation, non-renewal, and/or material 
change in coverage will be sent to: City of Sterling Heights, Engineering 
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Department, 40555 Utica Road, P.O. Box 8009, Sterling Heights, 
Michigan 48311-8009.  

226.06 Owner's and Contractor's Protective Liability: The Contractor shall 
procure and maintain during the life of this contract, Owner's and 
Contractor's Protective Liability with limits of liability not less than the 
specified amount per occurrence and/or aggregate combined single limit, 
Bodily Injury and Property Damage. The City of Sterling Heights shall be 
"Named Insured" on said coverage. Thirty days notice of cancellation 
shall apply to this policy. 

226.07 Proof of Insurance Coverage: The Contractor shall provide the owner, at 
the time he returns contracts for execution, certificates and policies as 
listed below: 

Four copies of Certification of Insurance for Worker's Compensation 
Insurance; 

Four copies of Certification of Insurance for Commercial General Liability 
Insurance; 

Four copies of Certification of Insurance for Vehicle Liability Insurance.  

Original Policy, or Original Binder pending issuance of policy, for Owner's 
and Contractor's Protective Liability Insurance. 

If any of the above coverages expire during the term of this contract, the 
Contractor shall deliver renewal certificates and/or policies to the City of 
Sterling Heights at least ten days prior to expiration date. 

226.08 To the fullest extent permitted by law, the Contractor agrees to defend, 
pay in behalf of, and hold harmless the City, its elected and appointed 
officials, employees and volunteers and others working in behalf of the 
city; against any and all claims, demands, suits, loss, including all costs 
connected therewith, for any damage which may be asserted, claimed or 
recovered against or from the City, its elected and appointed officials, 
employees, volunteers or others working in behalf of the City, including its 
Engineer, Hubbell, Roth & Clark, Inc. by reason of personal injury, 
including bodily injury and death; and/or property damage, including loss 
of use thereof, which arises out of the alleged negligence of Contractor 
and/or in any way connected or associated with this contract. 

226.09 Contract Security: The Contractor shall furnish a surety bond (form 
attached) in an amount at least equal to one hundred percent of the 
contract price as security for the faithful performance of this contract. The 
Contractor shall furnish, also a separate surety bond (form attached) in an 
amount at least equal to one hundred percent of the contract price as 
security for the payment of all persons performing labor on the project 
under this contract, and furnishing materials in connection with this 
contract. The surety on each such bond shall be a duly authorized surety 
company satisfactory to the Owner. 
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In case the Owner is a public entity, the two above bond forms shall be 
executed; but in case the Owner is other than a public entity, the single 
type bond, (form attached) shall be executed. 

227.0 Additional or Substitute Bond 

If at any time the City, for a justifiable cause, shall be or become dissatisfied with any 
sureties pursuant to the performance or Payment bonds, the Contractor shall within 
five days after notice from the City to do so, substitute an acceptable bond (or bonds) 
in such forms and sum and signed by such other surety or sureties as may be 
satisfactory to the City. The premiums on such bond shall be paid by the Contractor. 
No further payments shall be deemed due nor shall be made until the new surety or 
sureties shall have furnished such an acceptable bond to the City. 

227.01 Plans and Intent: General and detailed plans showing the nature and 
scope of the work are attached hereto and are hereby made a part of this 
contract, it being mutually understood and agreed that when taken 
together, the plans and contract documents, including the Specifications 
and the General Conditions are complementary; and what is called for by 
any one shall be binding as if called for by all. The intention of the 
Contract Documents is to include in the contract price the cost of all labor 
and materials, water, fuel, tools, plant, equipment, light, transportation 
and all other expense as may be necessary for the proper execution and 
completion of the work. 
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301.0 Intent 

The Specifications are separated into two sections: General Specifications and 
Detailed Specifications. 

1. General Specifications cover matters, which are generally applicable to all the 
work. 

2. Detailed Specifications are divided into specific sections with each section 
pertaining to a particular phase of the work. 

It is the intention of these General and Detailed Specifications to describe 
requirements in construction of the work in detail. These Specifications are not 
intended to instruct the Contractor in the means of completing the work, but rather 
are the requirements under which the City shall judge the Contractor's performance 
and accept or reject completed portions of any or all of the work. 

302.0 Abbreviations 

The following letters or abbreviations, wherever they appear in the Specifications, 
shall be interpreted as indicated below: 

1. A.S.T.M. American Society for Testing and Materials 
2. A.W.W.A. American Water Works Association 
3. M.D.S.H.&T. Michigan Department of State Highways and Transportation 
4. D.M.W.S. Detroit Metro Water Services 

303.0 Trench Support 

Excavations shall be sheeted and braced as necessary to ensure safety of the 
workmen, protection of the work or protection of adjoining structures. The Engineer 
at any time may require that sheeting be employed or that additional sheeting or 
bracing be placed, but such requirement or failure to make such requirement shall 
not alleviate the Contractor's responsibility for affording the protection. The 
Contractor shall be paid no extra compensation for sheeting or bracing. 

304.0 Dewatering 

The Contractor shall provide adequate dewatering facilities for removal and disposal 
of water from drains, sewers, trenches, or other excavations, which may interfere 
with the execution of the work. He shall also provide for dewatering bulk headed 
sewer sections as required by the Engineer. 

Should the ground in the working area contain an excessive amount of water so as 
to prevent proper construction of the work, the Contractor shall provide suitable 
dewatering devices and connections outletting into approved drainage ditches or 
storm sewers as approved by the Engineer. In no case shall the dewatering be 
executed so as to damage or interfere with public or private property. The Contractor 
shall receive no extra compensation for providing, maintaining, or operating any 
dewatering or drainage facilities. 
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305.0 Working Area 

The Contractor will be allowed to stockpile material and equipment as necessary for 
the work, but in no case shall he obstruct traveled road, drives, or entrances, without 
the approval of the Engineer. The Contractor may, at his own expense, obtain space 
on private property for storage of equipment and material with the written permission 
of the property owner. 

At all times, the working and storage area shall be as neat and orderly as possible. 
The Engineer shall have the right to require any equipment or material to be moved 
or arranged in a manner, which he may deem necessary for public convenience, 
safety or elimination of a nuisance. 

306.0 Maintaining Traffic 

When work is undertaken in a public road right-of-way, the Contractor's operations 
shall be governed by all traffic ordinances and regulations of any governmental 
agency involved. He shall maintain the flow of vehicular and pedestrian traffic as 
provided in these Specifications and as shown on the drawings. 

The Contractor, when and where directed, shall erect directional, detour, or closure 
signs to direct vehicular and pedestrian traffic. The construction and location of these 
signs shall meet with the approval of the Engineer. 

Safety precautions shall be followed at all street openings. Substantial barricades 
shall be erected as deemed necessary by the Engineer to prevent accidents to 
vehicular and pedestrian traffic. Red flags by day and amber flashers by night shall 
be affixed to barricades and shall be diligently posted by the Contractor at all points 
of possible danger. 

In case detour roads are necessary, traffic shall be routed over roads as approved by 
the City Engineer. All warnings or directional signs shall be erected by the 
Contractor. In all cases, the detour roadways shall be maintained with dust control 
and grading as required by the Engineer. 

Existing roads used as haul routes shall be approved by the City and the Contractor 
shall maintain them with grading and/or dust control as required by the City. 

The Contractor shall notify the Police and Fire Departments of the City of Sterling 
Heights whenever his construction work shall in any way interfere with the use of a 
street by fire or police vehicles. In cases of doubt, the City may, in the interests of 
public safety, notify the Police and Fire Departments, but such notification shall not in 
any way relieve the Contractor of his responsibility. 

At no time during the construction of the work shall the Contractor block access to 
any hydrant, valve, or appurtenance of any public utility without consent of the 
Engineer or the specific utility company involved. The cost of maintaining traffic and 
all signs, barricades, temporary devices, and roadways shall be incidental to the bid 
price unless a separate item is listed in the proposal. 
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307.0 Maintenance of Existing Drainage 

The Contractor shall maintain in continuous and effective service all drains, sewers 
and water courses encountered or interfered with during the progress of the work. If 
it becomes necessary to temporarily divert or obstruct the flow of any such water 
course, sewer or drain, written consent must first be obtained from the Engineer, and 
then the Contractor shall assume full responsibility for any damages incurred 
therefrom. 

308.0 Protection of Existing Structures and Utilities 

The Contractor shall protect, secure and support existing pavements, driveways, 
sidewalks, curbs, poles, foundations, sewers, drains, gas mains, water mains, house 
services, and any other surface or underground structures so as to avert their being 
damaged through his operations, and shall repair or replace any damage caused 
through his operations, so that at the completion of the work the condition of existing 
surface and underground structures shall be as safe and permanent as it was before 
the Contractor commenced with his work. The Contractor shall indemnify, defend 
and save harmless the City and the owner of the surface or underground structures 
against all damages or alleged damages to any such structures damaged as a result 
of his work. The Contractor shall not start with his work until he has made diligent 
inquiry at the proper offices of the City, the utility companies, owners and other 
authorities to determine the location of any underground structures. The City will 
assist in locating underground structures as far as its records indicate; but the 
Contractor shall assume full responsibility for determining the exact locations. If it 
shall become necessary to expose, remove or change the location or grade of any 
pipes, structures or utilities to facilitate the construction of the work, the Contractor 
shall, in writing, notify the Engineer, the utility companies and other authorities which 
may be affected, at least forty-eight hours previous to commencing the work at the 
point or points which may be affected. If the Contractor fails to make the proper 
notification, any damage or injury which may result shall be repaired immediately by 
the City or the owners of such structures or utilities and the cost thereof shall be 
charged against the Contractor. 

309.0 Existing Landscaping and Trees 

The Contractor shall protect and preserve all trees encountered during the work 
unless the drawings specifically indicate the necessity of their removal. Wherever 
necessary for the preservation of trees, the Engineer shall have the right to direct the 
Contractor to tunnel under such trees. When called for on the drawings, the 
Contractor shall remove the trees completely, including the stump and the main 
roots. 

Removal and protection of trees shall be incidental to the construction of the work, 
unless a separate item for this purpose is listed in the proposal. 

Any shrubs, flowers, and lawns damaged by the Contractor during the construction 
of the work shall be replaced and restored by him at his own expense. 
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310.0 Storage of Materials 

Materials, tools and equipment shall not be distributed upon or near the site of the 
work in such manner as to obstruct traffic or cause unnecessary inconvenience. The 
Contractor shall be held responsible for all materials until they are finally 
incorporated into the work and accepted. He shall be held responsible for, and 
repair, any damage done by reason of the storage of tools, equipment and materials. 

311.0 Sanitary Requirements 

The Contractor shall provide onsite, suitable and adequate toilet facilities for the use 
of his employees. The facilities shall be maintained in a sanitary condition, frequently 
cleaned and disinfected and shall be promptly removed from the site at the end of 
the work. Any contaminated soil or material shall be removed and replaced with 
fresh, clean soil, and the site left in a clean, sanitary condition. Committing of 
nuisance on the site is prohibited, and any employee who violates such provision 
shall be promptly removed from the site and shall not again be employed on the work 
without written consent of the Engineer. The Contractor shall at all times provide an 
abundant supply of pure fresh drinking water for his employees. He shall also caution 
his men against using other water which may or may not be safe for consumption. 

312.0 First Aid 

The Contractor shall at all times provide a satisfactory first aid kit at the job site. 
Emergency phone numbers for police, doctors, and emergency vehicles shall also be 
kept in the first aid kit. 

313.0 Ventilation and Safety in Gas 

Positive and approved means shall be provided by the Contractor for the detection of 
gas in existing sewers. If gas is encountered and cannot be removed by natural 
ventilation, ventilating equipment of sufficient capacity and suitable type to 
adequately and quickly dilute the gas shall be promptly installed and operated. In all 
work where gas is present, no open flame or other open light shall be used on the 
work. The Contractor shall be required to enforce a "no-smoking" ban on all 
workmen present. 

314.0 Unnoticed Defects 

Any defective work or material that may be discovered by the Engineer before the 
final acceptance of the work, or before final payment has been made, shall be 
removed and replaced by work and material which shall conform to the spirit of the 
specifications. Failure or neglect on the part of the Engineer to condemn or reject 
bad or inferior work or materials shall not be construed to imply acceptance of such 
work or materials. 

315.0 Cutting Existing Pavements, Etc. 

Existing pavements, sidewalks, curbs, driveways, gutters, crosswalks, and other 
bituminous or concrete surfaces to be removed shall be removed to the limits shown 
or as required by the Engineer. Removal work shall be carefully done and to a neat 
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line. Concrete saws or other mechanical equipment approved by the Engineer shall 
be used in this work. 

316.0 Preservation of Monuments or Title Corners 

When monuments, permanent title markers, or street corners are encountered, the 
Contractor shall not disturb them without the approval of the Engineer. He shall take 
every care to preserve their location. If directed by the Engineer, he shall raise or 
lower them or enclose them in standard monument castings. When they occur within 
the sidewalk and pavement area, they shall be relocated or enclosed in monument 
boxes as a part of the sidewalk and pavement construction, and no extra allowance 
will be made. Monuments, permanent title markers or street corners moved without 
permission of the Engineer shall be relocated or replaced at the expense of the 
Contractor. 

317.0 Materials Encountered Become Property of the City 

All excess material excavated or any other materials encountered during the 
construction operations and which constitute a disposal surplus during or at the end 
of the construction period, shall be the property of the City and shall be disposed of 
in the following manner: 

The Contractor shall place such materials at locations and in a manner as 
designated by and at the request of the Engineer. Such haul shall not exceed two 
miles from the site of the work. When the City has no need of such surplus material, 
it shall be disposed of by the Contractor, at his own dump. The cost of removal of 
such surplus material shall be considered incidental to the work and shall be 
included in the unit price bid for the item. 

318.0 Tests and Sampling 

When specified materials are to be tested, they shall be at the expense of the 
Contractor. The Contractor shall provide the necessary facilities for taking samples, 
shall furnish samples and deliver them to the testing laboratories as the Engineer 
may direct. Samples shall be prepared for testing by the Contractor, if so required. 
Unless otherwise specifically provided, materials and products shall be sampled and 
tested in accordance with the requirements of the American Society for Testing and 
Materials. The cost to the Contractor in connection with tests and sampling shall be 
included in the prices bid for the various items scheduled on the Proposal. 

319.0 Measurements 

Due and proper measurements shall be taken by the Engineer during the Progress 
of the work, or any part thereof, either before or after commencement of 
construction. These measurements shall not warrant any claim for damages for 
anticipated profits on the work to be dispensed with. If such measurements increase 
or decrease the amount of the work, when compared to the Engineer's estimate of 
work to be done such increase or decrease shall be paid for according to actual 
quantity done at the price stipulated for such work on the Proposal. 



GS-6 

320.0 Notice of Inspection 

The Contractor shall give the Engineer written notice 48 hours in advance of the 
manufacture and delivery of materials and beginning of construction for the purpose 
of proper and timely inspection. Materials may be inspected at the point of 
manufacture, or upon delivery as the Engineer may decide. 

321.0 Emergency Calls 

The Contractor shall furnish to the City Engineer a list, including telephone numbers, 
of his employees designated to receive emergency calls outside of the regular 
working hours. These employees shall be authorized and equipped to take 
immediate action to remedy any hazardous situation in connection with the work 
which is reported to them by the Engineer or Police Department of the City of 
Sterling Heights. 

322.0 Complaints 

The Engineer will investigate all complaints received from property owners regarding 
work done by the Contractor, and shall also have the right to make investigations on 
his own initiative. If, in the opinion of the Engineer, any work has not been done in 
accordance with this Contract and Specifications, he shall immediately so notify the 
Contractor, informing him of the nature of the defect, location, remedies desired, and 
a time limit within which the defect may be remedied. Should the Contractor fail to 
remedy the defect within the time allowed, the Engineer may do so with the City 
forces and deduct the cost thereof from the amount due the Contractor at the time of 
final estimate; or the Engineer may, in the alternative, notify the Contractor to stop all 
other work under this contract until the defect has been remedied. The City shall not 
be required to pay for any work done by the Contractor in violation of any such stop 
order, and the amount due for any such work shall be regarded as liquidated 
damages due to the City as a result of such breach of this Contract. 

323.0 Final Cleanup 

Upon completion of construction and before final payment is made, the Contractor 
shall restore his working area to as clean a condition as existed before his operations 
were started. He shall then regrade and put in shape all back-filled trenches, all fills 
he may have made from excess excavated materials, and all other areas that may 
have been disturbed through his operations. Specific requirements for seeding, 
sodding, and roadway reconstruction are indicated under Detail Specifications. Final 
cleanup, grading, landscaping, topsoil and seeding work shall be commended and 
completed within a reasonable length of time after completion of construction. If in 
the opinion of the Engineer, work has not progressed in a reasonable length of time 
after completion of construction, he shall have the right to direct the Contractor to 
proceed with the work or any portion thereof immediately. 
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501.0 General 

These Specifications are supplemental to and form a part of the Contract herewith 
attached and are intended to technically describe the nature of the materials, 
equipment and workmanship, required to complete in a workmanlike manner the 
sewer mains and appurtenances shown on the accompanying plans. 

The Specifications herein set forth are intended to cover the prominent phases of 
sewer construction, and to ensure establishment of first-class material installed in a 
first-class manner. To safeguard the interests of the City the Contractor will take all 
measures not specifically enumerated herein, but which conform to good practice to 
secure a first-class result. To further guard the City all essentials of good practice in 
hiring, working and protecting the work, and the protection of individuals, and 
property, enumerated herein or not shall be followed. 

Sewer shall be considered to mean the pipes or conduits between extreme ends of 
this project, including branch lines and structures but excluding special structures, as 
indicated on the Drawings. 

All labor, tools and all material necessary to excavate for, lay, join, backfill, and finish 
the sewer shall be considered as part of the sewer construction. 

Unless otherwise allowed under specific specifications for a particular type of sewer 
or unless permitted by the Engineer, construction shall begin at the outlet end of the 
sewer and proceed upgrade. 

501.01 Location and Elevation of Sewer: For the most part the location on the 
plans will be followed, but in the event the Contractor or City desire a shift 
of line to avoid unforeseen obstacles or to ease the burden of installation, 
the shift to higher or lower ground grades within the confines of the road 
width shall not in any event alter the unit price or be compensated for as 
an extra, but shall be deemed incidental to the work involved. The 
Contractor desiring a shift must have the approval of the Engineer. The 
City, however, reserves the exclusive right to determine the feasibility of 
such a shift and to so order. 

501.02 Protection of Work and Property: It shall be the duty of the Contractor to 
keep a responsible Foreman or Superintendent on the job with power to 
act. The Contractor shall continuously maintain adequate protection for all 
of his work. The City shall not in any event be responsible and the 
Contractor hereby specifically assumes responsibility for any injury or 
death of any persons (including employees of Contractor or his 
Subcontractor) and damage or destruction of any property occasioned by 
any event happening in connection with the construction undertaken 
under this Contract. Contractor shall defend, indemnify and hold harmless 
the City from and against any and all claims, demands, suits, damages, 
liability and cost (including counsel fees and expenses) arising out of or in 
any way connected with the Construction undertaken under this Contract. 

The Contractor will be required to hold the City blameless for all utilities 
and utility services such as water mains, gas pipes, sewer and sewer 
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leads, driveways, curbs, lawns, light and power lines, communication 
facilities and such like where same have been disturbed or damaged, the 
Contractor shall replace same at his own expense to the satisfaction of 
the person properly in charge of that utility or property. 

Should the Contractor within four hours of written notice by the City fail to 
remedy the damages noted, the City may at their discretion cause the 
damages to be remedied and all costs shall be charged to the Contractor 
or deducted from monies due the Contractor. 

501.03 Protection of Monuments and/or Stakes: The Contractor shall be 
responsible for any monuments, lot corner stakes and other boundary 
markers that have to be replaced as a result of the operations on his part 
and/or on the part of his employees or agents in performing the work 
under this contract. The Contractor shall replace all monuments or stakes 
prior to the final payment. The cost of such replacement shall be 
incidental to the cost of the sewer. 

501.04 Specifications by Reference: Where reference is made in the Detailed 
Specifications to specifications or standards of any technical society, 
association, governmental agency, etc., it is understood and agreed that 
such specifications are as part of the Detailed Specifications as though 
fully repeated therein. In interpreting any specifications or standard 
referred to, terms such as "Purchaser", "Owner", and the like shall be 
understood to mean the City of Sterling Heights, terms such as 
"Manufacturer", "Supplier", and the like shall mean the Contractor. 

A copy of each specification or standard referred to is on file in the 
Engineer's Office. However, it is assumed that a qualified Contractor 
experienced in the type of work involved will have access to the 
specifications or standards referred to. 

501.05 Abbreviations: Whenever the following words, abbreviations, or pronouns 
used in their stead occur in these specifications they shall have the 
meaning here given: 

"A.S.T.M." - American Society for Testing Materials 
"A.S.A." - American Standards Association 
"A.S.C.E." - American Society of Civil Engineers 
"A.A.S.H.O."- American Association of State Highway Officials 
"A.W.W.A." - American Water Works Association 
"E.J.I.W." - East Jordan Iron Works 
"M.D.S.H." - Michigan Department of State Highways 
"D.M.W.S." - Detroit-Metro Water Services 
"M.S.A." - Mine Safety Association 

501.06 Rights-of-Ways: The necessary rights-of-way for construction of sewer 
and appurtenant structures across or under private properties have been 
or will be obtained by the City. In carrying out the work on private rights-
of-way the Contractor shall take due and proper precautions against any 
injury to adjacent structures and shall hold himself strictly within the 
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rights-of-way obtained by the City. Should the Contractor desire additional 
space on private property, he may obtain by agreement with the owner 
thereof. However, a copy of said agreement shall be on file with the 
Engineer prior to construction. The City will endeavor to obtain rights-of-
way in plenty of time ahead of construction work, but there shall be no 
claim for loss or damage by the Contractor due to unforeseen delays on 
the part of the City in securing rights-of-way. 

The City will make necessary arrangements with the State Highway 
Department and County Road Commission and Drain Commission for 
permits to occupy their rights-of-way. The Contractor, however, shall 
make the necessary applications to the State Highway Department and 
County Road Commission and Drain Commission, for permits to 
construct within said rights-of-way and the Contractor shall also furnish 
any bonds which may be required. 

501.07 Soil Conditions: The Contractor shall assume all risks and responsibility 
because of existing soil conditions and shall complete the work in 
whatever material and under whatever ground conditions he may 
encounter or create, without additional cost to the City. 

Any other soil information known to exist, which might have any bearing 
on this particular work is shown on the drawings or described in a Bulletin 
duly issued. However, such information is given solely for the bidders and 
Contractors information and is to be used at their own discretion. 

Such information regarding soil conditions is all that the Engineering 
knows to presently exist and the design of the work and the specifications 
covering the construction were based on such information. 

502.0 Site Preparation 

The Contractor shall protect and maintain all sewers, drains, fences, pipes, conduits, 
wires, hydrants, pavements, drives, sidewalks, and other items which are to remain 
in place during construction. He shall protect and maintain in good condition all trees, 
shrubs, lawns, and landscape work which are not on the area assigned for the work 
or which need not be damaged during construction. All shrubs and small trees, which 
are to be removed and replaced shall be handled and maintained in such a manner 
as to not damage them upon replacement. No trees on private property or 
easements may be removed without written permission from the property owner. 

503.0 Materials 

503.01 Sanitary Sewer Pipe and Joints 

A. Vitrified Clay Sewer Pipe 

1. Clay sewer pipe shall conform to the current adopted 
A.S.T.M. Specification for Extra Strength Clay Pipe: C-200. 
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2. Allowable Joints: The allowable joints for clay sanitary 
sewer pipe shall conform to the current adopted A.S.T.M. 
Specification C-425. 

B. Vitrachem Extra Strength Pipe 

1. Vitrachem extra strength pipe as specified under the Clay 
Sewer Pipe Association designation C.S.P.A. 3-66 or the 
latest revision thereof. 

2. Allowable Joints: The allowable joints for Vitrachem extra 
strength pipe shall conform to the current adopted 
A.S.T.M. Specification C-425. 

C. Extra Strength Concrete Sewer Pipe 

1. Extra Strength non-reinforced concrete sewer pipe shall 
conform to the current adopted A.S.T.M. Specification for 
Concrete Sewer Pipe. Michigan designation C-14 Standard 
Strength concrete pipe will not be permitted unless 
indicated on the Drawings. 

2. Allowable Joints: The allowable joints for concrete sewer 
pipe shall conform to the current adopted A.S.T.M. 
specification C-443. They shall have a flexible, watertight 
rubber gasket. 

D. Reinforced Concrete Sewer Pipe 

1. Reinforced concrete sewer pipe shall conform to the 
current adopted A.S.T.M. Specification for Reinforced 
Concrete Culvert, Storm Drain, and Sewer Pipe: C-76. 
Class II, Class III, Class IV, will be required as called for on 
the Drawings. The wall "B" Specification shall be required. 

2. Allowable Joints: The allowable joints for reinforced 
concrete sewer pipe shall be modified grooved tongue with 
rubber gaskets as required under the current adopted 
A.S.T.M. Specification C-443. 

503.02 Storm Sewer Pipe and Joints 

A. Vitrified Clay Pipe 

1. Vitrified clay sewer pipe shall conform to the current 
adopted A.S.T.M. specifications for extra strength clay pipe 
C-200. 

2. Allowable Joints 

a. Pre-molded Asphalt Mastic. 
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b. Cold Mastic. 

c. Rubber Gasket, A.S.T.M. C-425. 

B. Corrugated Metal Pipe 

1. Corrugated Metal Pipe shall conform to the requirements 
of the current specifications for corrugated metal, culvert 
pipe, A.A.S.H.O. Designation: M-36. 

2. Allowable Joints 

a. Bolted with bituminous seal. 

b. Bolted with rubber gasket seal. 

C. Reinforced Concrete Pipe 

1. Reinforced concrete pipe shall conform to the current 
A.S.T.M. Specification for Reinforced Concrete Culvert, 
Storm Drain, and Sewer Pipe C-76. Class II, Class III, 
Class IV, and Class V will be required as called for on the 
Drawings. The "Wall B" specification shall be required. 

2. Allowable Joints 

a. Modified grooved tongue with rubber gasket. 

b. Tongue and groove with rubber gasket. 

c. Tongue and groove with cold mastic joints. 

503.03 Joint Materials and Methods: All joint materials shall be approved by the 
Engineer prior to use. Only one type or brand shall be used throughout 
the work for similar conditions unless the change is specifically authorized 
or directed by the Engineer. 

A. Pre-molded Asphalt Mastic: Pre-molded asphalt mastic material 
for bell and spigot pipe shall be a proven-by-use product such as 
"Slip-Seal" or "Slip-Joint." The material shall be pre-cast and 
bonded to the pipe as a collar around the outside of the spigot end 
and as a lining inside the bell end of the pipe and of such 
thickness, that, when the spigot is inserted in the bell, the joint 
material will completely fill the annular space. 

The surfaces of the pre-molded asphalt mastic joint material that 
come in contact within the bell shall be prepared just prior to 
placing the pipe. The adhesive solvent shall be applied to the pre-
molded material and the joint shall be made in strict accordance 
with the printed instructions of the manufacturer of the joint 
material. 
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B. Cold Mastic: Cold bituminous mastic material, for tongue and 
groove pipe, shall be a proven-by-use product especially made for 
buttering on sewer pipe in the field, and shall be a type which 
remains plastic at normal seasonal air temperatures, such as 
DeWitt Compound No. 10, Carey's "Sewertite", or Atlas Mineral 
Products Company "Atlastic 77." 

The cold mastic material shall be buttered on the re-entrant angle 
of the joint for the complete circumference of the pipe with an 
amount that will completely fill the annular space between the 
pipes when the connecting pipe is pushed home. The inside of the 
joint shall be wiped clean and smooth. 

For tongue and groove pipe thirty inches and larger in diameter, 
the inside joints shall be completely filled by pointing up with a 
cement mortar consisting of one part portland cement and two 
parts mortar sand, mixed with sufficient water to a consistency 
that permits the annular space of the pipe joint to be completely 
filled. 

C. Rubber Gasket: Rubber Gaskets shall be of the type that provides 
a complete circle of live rubber when placed on the tongue of the 
pipe on which it is to be used. The gasket shall be so designed 
and arranged that, when the joint is completed, all the rubber will 
be under compression. The rubber shall be ductile and capable of 
standing all deformation stresses during and after the pipe laying. 

The rubber gasket may be of the ribbed band type, cemented to 
the tongue end of the pipe by the manufacturer, so that when the 
pipe is inserted in the grooved end of the adjoining pipe, the ribs 
are rolled over and compressed into a tight joint. The gasket may 
consist of a solid ring which is slipped over the tongue of the pipe 
into a recess just before being inserted into the groove of the 
adjoining pipe and which gasket is compressed as the joint is 
completed. The gaskets shall comply with the applicable 
requirements of A.S.T.M. Specification C-443. 

The rubber gasket joint shall be made in accordance with the 
manufacturer's printed instructions. If the pre-cemented ribbed 
band type is used, it shall be clean and undamaged around the 
entire perimeter. If field installed type, the rubber ring shall be 
slipped over the tongue of one pipe. The pipes shall be shoved 
tightly together, compressing the rubber ribs or the ring uniformly 
around the entire circumference. The remaining annular space in 
the joints of thirty-inch diameter pipe and larger shall be 
completely filled on the inside with cement mortar consisting of 
one part portland cement to two parts mortar sand, mixed with 
sufficient water to a consistency that permits the annular space of 
the pipe joint to be completely filled. 
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503.04 Corrugated Metal (For Corrugated Metal Pipe Only): Corrugated metal 
piece coupling shall be used and installed according to the manufacturer's 
recommendations. 

503.05 Pre-Cast Manholes: Lifting holes in all pre-cast concrete sections shall be 
filled with pre-cast tapered mortar plugs, wiped around with a coat of 
mastic and pointed with mortar on the inside. 

Joints for pre-cast concrete manholes used in sanitary sewer construction 
shall be modified grooved tongue with rubber gasket pointed on the inside 
with mortar. 

Joints for pre-cast concrete manholes used in storm sewer construction 
shall be tongue and groove bituminous joint pointed on the inside with 
mortar. 

503.06 Sanitary Sewer Six-Inch House Leads: All sanitary sewer leads shall be 
constructed of a minimum size of six-inch extra strength clay pipe and 
shall have the physical and chemical properties stipulated in Standard C-
200 59T of the A.S.T.M., except that Table II of that standard shall be 
replaced with the Table for Full Diameter Extra Strength Clay Pipe. 

These six-inch leads shall employ a premium joint of one of the following 
types (or approved by the Engineer) as identified by their trade names 
and shall be in accordance with current A.S.T.M. Standards for Sewer 
Joints. 

A. Tylox (Type B) Cast in bell with collar on spigot end. 

B. O-Ring. 

C. Wedgelock Type I. 

D. Wedgelock Type II. 

E. Unilock. 

F. Amvit. 

Any pipe with a non-uniform or broken joint ring shall not be used. 

The pipe joints shall have the ability to socket or joint with relative ease 
and shall resist backing out from the seating position, so that when a joint 
is made it will need no restraint to keep it tight. 

All joints shall be properly lubricated with a solvent recommended by the 
manufacturer of the joint material, which will cause the surface to become 
plastic or adhesive to assist in proper joint construction. 

Each pipe shall be inspected for defects prior to being lowered into the 
trench, and the inside of the bell and the outside of the spigot shall be 
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free of all foreign matter. Construction shall begin at the outlet end and 
proceed upgrade with spigot ends pointing in direction of flow. 

Reasonable care in storing vitreous pipe on the job site must be used. 
Pipe must be protected from contact with ground at all times by placing 
wood blocks under spigot end. Seals on spigot end must be clear of 
blocking to prevent damage. All stacking of pipe must be done in an 
orderly manner, with weight distribution being spread on the bells and all 
seals on spigot ends free of weight. 

All six-inch leads shall be constructed to the property line in 
approximately the center of each lot, unless directed otherwise by 
Engineer thus providing a single lead to each house. Where sidewalks 
exist the leads shall be tunneled or the sidewalk removed and replaced. 
Said tunneling or sidewalk replacement shall be incidental to the cost of 
the lead. These leads shall have a minimum depth of nine feet from invert 
to top of curb and a maximum depth of ten feet from invert to top of curb, 
for all residential dwellings. The depth for commercial or industrial 
establishment shall be determined by the Engineer. 

All six-inch leads shall be closed with terracotta stoppers, with a joint 
compatible with the pipe being used. 

The bottom of the trench shall be carefully shaped by hand and a four-
inch layer of pea stone shall be placed below the vitrified pipe to properly 
support the barrel of the pipe with the bells resting freely in properly cut 
bell holes. 

All backfill for sanitary sewer leads and risers within the street right-of-
way shall be of approved sand. The fill shall be placed in layers of twelve 
inches or less, mechanically tamped to ninety-five percent of maximum 
density. 

Sanitary Sewer and six-inch house leads crossing hard surfaced 
pavement shall be bored, jacked, or tunneled, unless otherwise noted. 
The Contractor shall mark the termination of all leads and risers at the 
property line by placing a forty-eight-inch x one-inch x two-inch wood 
stake placed from the invert of the lead. 

503.07 Sanitary Sewer House Lead Relocation: Replacement of all sanitary 
house leads which pass over, under or intersect any sewer being installed 
and which are disturbed by the Contractor's operations shall be 
considered as incidental to the work and the cost of replacement shall be 
included in the bid price of the sewer, unless otherwise provided for in the 
proposal. 

Unless otherwise shown or noted on the plans, the Contractor shall 
utilize, where possible, the existing "T" or "Y" connection in the existing 
sewer. 



S-9 

Where it is necessary to make a new tap into the existing sewer to 
accommodate the house lead, the tap shall be neat and shall be sealed 
and made water tight by means of a concrete collar poured around the 
sewer and lead. The abandoned portion of the house lead shall be 
bulkheaded and made water tight. 

503.08 Sanitary Sewer Wyes and Risers: Wye branches, risers, or stubs fitted 
with suitable stoppers, as approved by the Engineer, shall be set at such 
points as are called for on the plans or as determined by the Engineer. 

Risers shall be of six-inch diameter A.S.T.M. C-200-59T vitrified sewer 
pipe with premium joints. They shall connect to wye branches constructed 
as part of the sewer proper and shall include a forty-five degree bend and 
straight pipe laid along the side of the trench cut to reach the heights 
specified. 

Backfill at all risers shall be carefully placed and tamped sufficiently to 
ensure against damage from backfill settlement. 

503.09 Manholes, Catch Basins and Inlets: Manholes shall be constructed of the 
type and in accordance with the details shown on the plans and at the 
locations shown on the plans. All necessary metal steps, frames and 
covers shall be furnished and installed. Covers shall be set at the 
required final elevation so that no subsequent adjustment shall be 
necessary. 

Connections to manholes shall be properly supported and braced where 
not resting on original ground so that any settlement will not disturb the 
connection. 

Excavation shall be carried to the depth required to permit the 
construction of required base and bottom of excavation shall be trimmed 
to a uniform horizontal bed. The excavation shall be sufficiently wide to 
allow for shoring, bracing or form work, should any or all be necessary, 
and to allow for accessibility in plastering the exterior of brick masonry. 

The excavated section shall be completely dewatered before any 
concrete is placed therein. 

Manholes shall be of the "Offset" or "Oblique" type to provide a straight 
ladder wall for the full depth of the manhole. 

Catch basin connections shall include but not be limited to cleaning of the 
existing catch basin or inlet, providing necessary connection, providing 
required bulkheads, and providing all repairs necessary. 

503.10 Miscellaneous 

A. Concrete for bases and poured structures shall have a 
compressive strength of three thousand five hundred and a 
minimum of six sacks of cement per cubic yard. Slump shall not 
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exceed four inches. Aggregates shall meet M.D.S.H. 
requirements. 

B. All pre-cast manholes shall conform to A.S.T.M. Specification 
C-478-63T. All pre-cast sections shall bear the stamp of an 
approved testing laboratory as having been tested and delivered 
from tested stock of the manufacturer.  

C. Brick shall be Grade MA conforming to the requirements of the 
"Standard Specifications for Sewer Brick", A.S.T.M., Designation 
C-32. All common brick shall be two and one-quarter-inch x three 
and three-quarter-inch x eight-inch, hard burned, regular in shape, 
with plane surfaces, and shall have reasonably sharp corners and 
edges. They shall be equally burned throughout, free from foreign 
matters, such as stone, lime, etc., and free from cracks and flaws. 
All brick shall ring clearly when struck. Common bricks shall have 
a minimum average compressive strength two thousand p.s.i. and 
an average absorption of water in twenty-four hours of not more 
than twenty-two percent of dry weight. 

D. Water for concrete or mortar shall be clean and potable, free from 
oil, acids or organic matter. 

E. Mortar for laying brick and plastering outside of structures shall be 
composed of one part mortar and two and one-half parts masonry 
sand. 

F. Manhole steps - cast iron manhole steps shall be castings 
meeting the requirements of A.S.T.M. Specifications for "Gray Iron 
Castings", A-48, Class No. 35 B. The steps shall be approximately 
ten inches x ten inches x three inches and shall be East Jordan 
Iron Works No. 8500 (No. 8503 for block construction) or 
approved equal. Steps in pre-cast manhole sections shall be cast 
in place at the plant. 

G. Cast iron manhole frames and covers shall be such as will fulfill 
A.S.T.M. Specification A-48, Class No. 30 B. They shall be 
equivalent to East Jordan Iron Work No. 1040 frame with a Type A 
solid cover for sanitary sewers and Type C two-hole cover for 
storm or combined sewers. Manhole castings shall be set flush 
with sidewalk, ground or pavement elevations but shall be set four 
inches below grade on a gravel road or shoulder. All castings shall 
be set in a full bed of mortar. The cover shall have the words 
"Sterling Heights Sanitary" or "Sterling Heights Storm" spaced two 
inches from the periphery of the cover. 

H. Catch Basin Frames and Covers: All castings for catch basins 
shall conform to the requirements of A.S.T.M. Specification A-48, 
Class 30 B. Standard pavement catch basin frames and covers 
shall be equal to East Jordan Iron Works No. 5105 heavy duty 
round base inlet. Standard rear yard catch basin frames and 
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covers shall be equal to East Jordan Iron Works No. 3040 frame 
with type "N" grate. 

504.0 Handling Pipe 

Pipe shall be distributed at the site by the Contractor as required, and care shall be 
exercised to prevent damage to the pipe in handling. Proper tools and implements 
satisfactory to the Engineer for safely handling the pipe and other materials shall be 
provided by the Contractor. 

The Contractor shall place the pipe so as to cause the least amount of interference 
to abutting property owners and traffic using the street. Barricades and lighting shall 
be provided at intersections and other locations where the pipe will interfere with 
pedestrian or vehicular traffic. All damage caused by storage of the pipe on the 
construction site shall be repaired by the Contractor including, but not limited to, 
sidewalks, driveways, lawns and shrubbery. No pipe shall be allowed to be restored 
longer than three days prior to beginning construction on the section of sewer. Joint 
material shall be applied to the pipe on the day the pipe is placed in the trench. Joint 
materials shall be stored in closed containers when unattended. 

505.0 Excavation 

505.01 General: The Contractor shall protect and maintain all sewers, drains, 
fences, pipes, conduits, wires, hydrants, pavements, drives, sidewalks, 
and other items which are to remain in place during construction. He shall 
protect and maintain in good condition all trees, shrubs, lawns, and 
landscape work which are not on the area assigned for the work or which 
need not be damaged during construction. All shrubs and small trees 
which are to be removed and replaced shall be handled and maintained 
in such a manner as to not damage them upon replacement. No trees 
may be removed without permission. 

A. Trench Excavation: The trench shall be excavated so the sewer 
may be placed correctly on line and grade. All large rocks, 
stumps, masses of concrete, and other materials encountered in 
the trench shall be completely removed from the trench and shall 
not be used for backfill. All utilities shall be protected by whatever 
means necessary to assure their safety from damage. 

The excavation shall be of sufficient depth and width to provide 
adequate room for construction and installation of the work except 
that the width of a trench from the pipe invert to a point twelve 
inches above the top of the sewer pipe shall not be greater than 
as follows: 

Pipe Size Trench Width Pipe Size Trench Width

6"-12" 30" 54" 84" 
15" 32" 60" 92" 
18" 36" 66" 100" 
21" 40" 72" 108" 
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Pipe Size Trench Width Pipe Size Trench Width

24" 44" 78" 116" 
27" 48" 84" 124" 
30" 52" 90" 131" 
36" 60" 96" 138" 
42" 68" 102" 145" 
48" 76" 108" 152” 

If the maximum trench width as specified herein is exceeded, 
unless otherwise shown on the drawings, the Contractor shall 
install, at his own expense, Class A concrete bedding as required 
by the Engineer to support the load of the backfill. 

Where, through the Contractor's construction procedures or 
because of poor existing ground conditions, it is impossible to 
maintain proper line and grade, the Contractor shall, at his own 
expense, excavate below grade and replace the bedding with an 
approved slag or aggregate material to ensure that the pipe will 
maintain correct line and grade. 

Excavated materials to be used for backfill may be temporarily 
stored along the trench in a manner that will not cause damage to 
trees, shrubs, fences, or other property, nor that will endanger the 
bank of the trench by imposing too great a load thereon. 

B. Excavation for Structures: Excavation for structures such as 
manholes and catch basins shall be made to the depth required 
for pouring or placing the base slab. Whenever possible, the base 
shall rest on existing grade with a minimum amount of pea stone 
to be used for leveling. In no case will more than three inches of 
pea stone be permitted under a base slab and if ground conditions 
or excess excavation causes need for more than three inches of 
fill or leveling course, an approved aggregate fill, compacted in 
place, will be required. 

Excavation for a structure shall only be wide enough to allow 
proper mortaring or pointing of joints or wide enough for any forms 
which may be necessary. 

C. Open Trenches: In excavating for sewer lines, the excavation shall 
at all times be finished to the required grade for an adequate 
distance in advance of the completed sewer line but unless 
otherwise permitted by the Engineer, not more than one hundred 
feet of trench shall be open at one time ahead of the pipe laying 
operation. 

506.0 Sheeting, Bracing and Shoring 

The Contractor shall furnish, place, and maintain all sheeting and bracing required to 
properly support the side of the excavation, to prevent all movement of the soil, 
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pavement, or utilities in the banks or edges of the trench, and to protect the 
construction work and workmen. 

The Engineer may, at any time, order the Contractor to provide sufficient or 
additional sheeting, bracing, and shoring to assure that the work will be constructed 
to proper line and grade. The Contractor shall receive no extra compensation for 
placing such supports when ordered by the Engineer, except when it is listed in the 
proposal as a specific bid item. Neither the placing of such additional supports by 
order of the Engineer nor the failure of the Engineer to order such supports shall 
release the Contractor from his responsibility for the sufficiency of such supports and 
the integrity of his work. 

As the trench is backfilled, all supports shall be removed in such a manner as to 
prevent the caving in of the sides of the trench or any damage to the pipe or 
structures. The Engineer may, if in his opinion it is necessary, require that some 
supports be left in place to protect the work or adjacent structures and property. 
These supports shall be cut off or left not less than five feet below the established 
surface grade. 

The Contractor will receive no extra compensation for sheeting, shoring, or bracing, 
whether removed or left in place. 

507.0 Removal of Water 

The Contractor shall provide and maintain adequate pumping and drainage facilities 
for prompt removal and disposal of water from drains, sewers, trenches or other 
excavations at all times during the construction of the work. He shall provide 
pumping and drainage facilities for bulkheaded drain and sewer sections, and shall 
operate same as may be necessary until bulkheads have been removed or 
construction completed if bulkheads are to be left in place. Also, provisions shall be 
made to prevent water from flowing through or over newly placed concrete or 
brickwork. 

The excavation shall be kept dry until backfill has been completed above the pipe. In 
water-bearing sand, quicksand or ground containing an excessive amount of water, 
the Contractor shall provide, install, maintain and operate suitable dewatering 
devices, tight sheeting, connecting manifolds, and reliable pumping equipment to 
operate same to ensure proper construction of the work. 

Drainage or discharge lines shall be connected to adjacent public storm water drains 
or extended to nearby watercourses wherever possible. In any event, all pumping 
and drainage shall be done without damage to any highway or other property, public 
or private, and without interference with the rights of the public or private property 
owners. 

The Contractor shall receive no extra compensation for providing, maintaining, or 
operating any dewatering or drainage facilities. 
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508.0 Laying Pipe 

508.01 General: All pipes shall be laid to the line and grade called for on the 
plans. The Each pipe, as laid, shall be checked by the Contractor with line 
and grade pole to ensure that this result is obtained. The finished work 
shall be straight and shall be sighted through between manholes. 

Each pipe shall be inspected for defects prior to being lowered into the 
trench and inside of bell and outside of spigot shall be cleaned of any dirt 
or foreign matter. Lowering of the pipe into the trench shall be 
accomplished in a manner which will avoid injury to the workmen and 
damage to the pipe. 

All pipes shall be laid to the uniform line and grade with groove or bell 
ends upgrade, with a firm and even bearing along the barrel of the pipe. 
The spigot end of the pipe shall be centered in, shoved tight, and secured 
against the bell or socket of the previously laid pipe to form a smooth and 
continuous invert. Any pipe found off grade or out of line shall be relaid 
properly by the Contractor. 

Upon commencing construction of any main or lateral sewer, the 
Contractor shall continue diligently until the sewer is completed, including 
six-inch sanitary leads before he proceeds to another main, lateral sewer, 
or other project. 

Where pipe is laid in wet trenches or trenches with running sand, the 
Contractor shall provide and use mechanical means for pulling the pipe 
home in making up the joint and for holding the pipe joints tight until 
completion of the line. Mechanical means shall consist of a cable placed 
inside of the pipe with a suitable winch, jack, or come along for pulling the 
pipe home and holding the pipe in position. 

Mechanical means shall be used for pulling home all rubber gasketed 
pipe regardless of trench condition where manual means, in the opinion 
of the Engineer, will not result in pushing and holding the pipe home. 

As work progresses, the interior of the sewer shall be cleaned of all dirt, 
jointing material and foreign matter of every description. On small sewers, 
where cleaning after laying may be difficult, a swab or drag shall be kept 
in the pipe lines and pulled forward past each joint immediately after its 
completion. 

During the process of laying the pipe, care shall be taken to protect both 
pipe and joint disturbance. At the close of each day's work, or at such 
time when pipe is not being laid, the open end of the pipe shall be 
protected with a close-fitting stopper. 

508.02 Construction in Fill Sections: Where it is necessary to lay pipe in a fill 
area, unstable or unsuitable material shall be removed and slopes 
steeper than one to two shall be stepped before fill material is placed. The 
embankment shall be of suitable material and shall be placed in layers 
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not to exceed one foot and shall be compacted to one hundred percent of 
maximum density to the top of the pipe. The embankment shall be not 
less than three diameters wide at the invert of the pipe and shall be 
continued up to provide not less than one foot  of cover over the pipe. 

509.0 Bedding 

509.01 General: After each section of pipe is laid and the joint made, the space 
between the pipe and the trench sides shall be filled to the pipe spring 
line with the specified bedding well tamped. Such initial backfill operations 
shall be maintained within ten feet of the end of the last pipe laid, with 
care taken to protect both the pipe and joint from disturbances. 

All pipes shall be installed with Class "B" bedding or Class "B" modified 
bedding as shown on the detail sheets except as otherwise noted on the 
plans. Cost of furnishing and placing bedding shall be included in the unit 
price for the sewer. 

509.02 Class "A" Bedding: Class "A" bedding as shown on the detail sheet 
consists of a concrete cradle supporting the pipe with a sand gravel cover 
to a point twelve inches over the top of the pipe. The sand gravel cover 
shall be placed in six-inch layers, mechanically compacted to ninety-five 
percent of its maximum density. 

509.03 Class "B" Bedding: Class "B" bedding as shown on the detail sheet 
consists of a four-inch layer of pea-gravel material shaped to fit the lower 
half of the pipe. The remainder of the fill up to a depth of twelve inches 
above the top of the pipe shall consist of sand material and shall be 
placed in six-inch layers, mechanically compacted to ninety-five percent 
of its maximum density. 

509.03a Class "B" Bedding - Sanitary Sewers Only: As an alternate all 
sanitary sewers twenty-seven-inch and smaller may be placed 
using sand, gravel or slag bedding. All pipes shall be laid on a 
minimum four-inch cushion of sand, gravel or slag, which shall 
be carefully prepared so that at least the bottom one-quarter of 
the pipe will bear against the cushion. If, through 
carelessness, poor existing ground conditions, or to provide an 
underdrain for dewatering to pump sumps, the subgrade is 
undercut so that refilling is necessary to bring the pipe to 
grade, the Contractor shall, at no extra cost to the Owner, refill 
with gravel or slag thoroughly tamped in place to ensure that 
the pipe, when laid, will maintain correct alignment and grade. 

Bell holes shall be excavated so that the full length of the 
barrel will bear uniformly on the subgrade. Gravel or slag shall 
be within the size ranges of the following M.D.S.H.&T. 
Classes: 6A, 9A, and 17A, per standard specifications. Sand 
shall conform to M.D.S.H.&T specifications Class I or Class II 
only. Sand, gravel or slag shall be thoroughly tamped to 
springline with a T-Bar or other approved means. The material 
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shall then be power tamped in six-inch layers to twelve inches 
over top of pipe. 

510.0 Backfill 

510.01 General: The intent of this section is that the backfill be placed and 
compacted so that no subsequent harmful settlement will occur and so 
that any replacement of concrete, lawns, etc., may be done shortly after 
completion of the backfill operation. Backfilling as required begins at the 
bedding of the pipe and continues vertically to the surface unless 
specified otherwise. The cost of all backfill is considered incidental and 
shall be included in the unit price bid for the sewer pipe in place. 

No backfilling shall be done prior to inspection of the pipe and after this 
inspection the sand required to a point one foot above the pipe shall be 
placed. The entire backfilling operation shall proceed along with the laying 
of the pipe and at no time shall more than one hundred feet of trench be 
open between the point of pipe laying and the backfill. 

Sand backfill, when required, shall be natural particles of the granular 
material, which does not contain excessive amounts of clay, silt, or 
organic material. Generally, all sand shall pass a three-eighths inch sieve. 
Sand which may be found on the job site may be used if it meets the 
approval of the Engineer. Sand found on the site may not be transported 
to another part of the job. All sand used for backfill shall be mechanically 
compacted to the required density. 

When selected excavated material is to be used for backfill, this material 
shall be free of rocks, rubble, roots, stumps, refuse, organic materials, 
blue clay, and other materials which would not, in the opinion of the 
Engineer, facilitate compaction or assure proper settlement or which 
would damage or displace the sewer pipe. 

If the required trench compaction is not being met within three hundred 
feet of the pipe laying operation, the Contractor shall cease further 
construction until the compaction requirements are met and can be 
maintained. Specified compaction shall be acquired with the use of a 
bulldozer, sheepsfoot roller, or mechanical vibratory or pneumatic means 
which may be approved. 

Specified compaction means not less than ninety-five percent (not 
average ninety-five percent) of the maximum unit weight when tested in 
accordance with the M.D.S.H.&T. specification for embankments. If the 
materials used for backfill will not meet the density requirements, the 
Contractor at his own expense, shall remove the unsuitable material and 
replace it with suitable material which will obtain the desired results. 

Jetting or flushing, as a means of compaction, will not be permitted unless 
authorized by the Engineer. 



S-17 

510.02 Paved Areas: Sewers installed under pavement or within three feet of the 
pavement edge shall be backfilled with approved sand placed in six-inch 
lifts and mechanically compacted to ninety-five percent maximum density. 
See Detail Sheet for illustration. The term "paved areas" or "pavement" in 
this section shall include streets, parking lots, drives, and sidewalks, 
whether existing or proposed. All undermined pavement shall be 
backfilled with a sand-cement mixture, as approved. 

510.03 Improved Areas: For the purpose of this section, "improved areas" are 
graveled or oiled streets, driveways or parking areas. 

Approved sand backfill placed as required under the previous section, 
"Paved Areas", will be required unless specifically stated otherwise on the 
drawings or a bulletin accompanying these specifications. If sand is not 
required, selected excavated material as previously defined may be used. 
When selected excavated material is permitted, the first one foot above 
the top of the pipe shall be filled with approved sand in six-inch lifts, 
ninety-five percent compaction required. The remaining backfill may be 
selected excavated material placed in one-foot lifts or less, mechanically 
compacted to ninety-five percent density maximum. In no case shall the 
selected excavated material be pushed into the trench in a manner so as 
to disturb the pipe and its bedding. This backfill shall extend to within 
eight inches of the surface and the remaining void shall be filled with 
approved, compacted road gravel. The gravel surface shall be maintained 
by the Contractor until final acceptance of the roadway by the City. 

510.04 Unimproved Areas: For the purpose of this section, "Unimproved Areas" 
are lawns, open fields, and areas where vehicular or pedestrian travel is 
not affected by the trench for the sewers. 

Selected excavated material shall be used for backfill in these areas with 
the exception of the first foot above the top of pipe. This foot of depth 
shall be filled with approved sand, mechanically compacted in six-inch 
lifts to percent maximum density. The selected excavated material backfill 
need not be compacted to percent maximum density, unless specifically 
required by the Engineer. The backfill shall be placed in a manner so as 
not to disturb the pipe and bedding. Backfill shall be mounded over the 
trench and the Contractor shall fill and regrade the trench until settlement 
is completed and the final top dressing or seeding can be done. 

510.05 Catch Basin Leads: All catch basin leads shall be entirely backfilled to 
grade with approved sand, mechanically compacted in six-inch lifts to 
percent maximum density. 

Any catch basin lead which has less than two feet clearance between the 
bottom of the pavement slab and the top of pipe, shall be completely 
backfilled with an approved dry sand-cement mixture compacted in place. 
Costs for mixing and placing the sand-cement mixture shall be incidental 
to the construction of the catch basin lead. 
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510.06 House Leads: Sand backfill mechanically compacted in six-inch lifts to 
ninety-five percent maximum density shall be required on all house leads 
to lots where sidewalks are required by subdivision regulations. This 
backfill shall extend from the main sewer line to the property line of the lot 
and shall be placed vertically from the house lead pipe to the ground 
surface. 

510.07 Frozen Backfill: No frozen backfill material shall be used without approval 
of the Engineer. 

511.0 Tunnel Construction 

511.01 General: The methods of tunnel construction employed on the various 
conduit crossings of roads or utilities fall into three general classifications, 
which are used separately, or in combination. The methods are: (1) 
Boring, (2) Jacked-in-Place, (3) Ordinary Tunnel Construction. Any 
tunneling operations may involve one or more of these operations. 

Tunneling, boring or jacking under pavement or streets will not be allowed 
without the approval of the Engineer in writing or unless noted on the 
plans. 

Upon completion of the construction work in the tunnel, the sheeting and 
bracing if any shall be left in place and all remaining space between the 
outside of the pipe and the excavation shall be filled with grout as 
specified. In no case, regardless of the size of the tunnel or soil condition, 
shall bracing be entirely omitted. 

Tunneling under driveway aprons, sidewalks and existing utilities when 
approved shall be performed in a manner acceptable to the Engineer. 
Tunneling when approved shall be performed in a manner to ensure 
proper bedding, true alignment and grade, closed joints and sand cement 
backfill thoroughly compacted. 

For all tunnel work and for open-cut bracing, the excavation shall be 
shored, sheeted and braced or lined with materials of size, quality, and 
arrangements to effectively restrain earth movement. Special precautions 
shall be taken to avoid damage to the adjacent pavement, utilities, 
railroads or other structures and to provide safety for workmen. 

The Contractor shall be responsible for his methods of supporting earth 
and the design of the supports used. The Contractor shall place additional 
or stronger supports if, in the judgment of the Engineer, such protection is 
necessary and the Engineer so orders; but such order or lack of order 
shall not release the Contractor from his liability for damage to person or 
property under this Contract. 

No extra payment to the Contractor shall be made by reason of the 
Engineer's order to strengthen supports or other features for the 
protection of the work. 



S-19 

Earth supports shall be of sound lumber or steel or both. 

511.02 Work Included: This work includes the loosening, loading, removing, 
transporting, and disposing of all materials of whatever sort found, wet or 
dry, necessary to be removed to complete this Contract. Any and all 
equipment necessary and used in the work of excavation, such as a 
shield with all its appurtenances, shaft hoisting equipment, transporting 
equipment, both in tunnel and on the ground, shall be furnished. All 
necessary sheeting, bracing, liner plates or blocks, or other materials 
necessary to support the earth in tunnel construction shall be furnished 
and installed and left in place. All draining, pumping or bailing of tunnels 
necessary to dewater or maintain flow and all other incidental work 
required to prepare the excavation for subsequent operations is included. 

511.03 Excavation: Materials of excavation shall include any and all materials 
encountered, such as top soil, clay, sand, gravel, cinders, boulders, 
heterogeneous fill material, old timbers, or any combination of these in 
whatever condition found. Pavement, curb, or sidewalk necessary to be 
cut shall be considered as excavation. Any unforeseen obstacles such as 
buried trees or timbers, abandoned utilities, metal objects, concrete 
masses, or any debris encountered shall be removed as work incidental 
to the work. 

The Contractor shall determine the method of tunnel excavation, subject 
to the approval of the Engineer. The excavation shall be of sufficient size 
to permit the sewer to be properly constructed to the required alignment, 
grade and dimensions. If the soil should be so unstable and of such high 
water content that operations cannot be carried on with tight primary 
lining and shield, steps shall be taken to secure workable conditions. 

511.04 Shafts: Shafts shall be constructed by mining the earth and placing the 
sheeting and bracing against undisturbed earth. Shafts shall not be 
constructed by excavating the hole with a pull shovel. Under no 
circumstances should a shaft be over mined. 

The size of shaft excavations and the method of support shall be such 
that two plumb lines hanging from the surface on the center line of the 
tunnel shall have not less than eight feet between them. The size of 
special structure excavations shall be such that no part of the sheeting or 
bracing system shall protrude within the neat line of the structure. No 
pouring of concrete walls against earth banks will be permitted. 

The Contractor shall select his shaft site or sites to conform to his 
construction program. The shaft location and design shall be approved by 
the Engineer. The location and methods of sheeting and bracing shall be 
shown on shaft drawings to be submitted to the Engineer for approval 
prior to construction. 

The shaft shall have a concrete mat or timber floor with a covered sump 
and pumping equipment to allow for dewatering the shaft and the tunnel 
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heading. Also required will be safety ladders, lights and allied items 
necessary for proper working conditions. 

All shaft site working areas shall be enclosed with tight fences, six feet 
high, made of lumber and chain-link fencing. 

In laying out working sites, consideration shall be given to the rights of 
adjacent property owners. They shall always be provided with pedestrian 
and, if possible, vehicle access to their properties. Should sidewalk 
encroachments be necessary, safe, protected hard-surfaced 
pedestrianways at least four feet wide shall be provided and maintained 
by the Contractor. Working sites at alignment holes and other minor 
openings in streets need not be fenced, but they shall not be larger than 
necessary and shall be well protected by barricades and lights and shall 
not be occupied longer than necessary. Small openings in streets shall be 
covered with strong steel plates anchored in place when they are not 
required to be open for construction purposes. 

In abandoning or closing a shaft all sheeting and bracing shall be 
removed as deep as practical with a minimum of eight feet below grade. 

511.05 Dewatering of Excavating: The Contractor shall provide and maintain 
adequate pumping and drainage facilities and shall promptly remove and 
properly dispose of water entering the work from any source. Pumping 
and draining shall be done without damage to neighboring property or 
structures or to adjacent Contractor's work and without interference with 
the right to public or private owners or pedestrian or vehicular traffic. 
Dewatering shall be done in such manner that the soil under or adjacent 
to the sewer or existing structures shall not be disturbed. 

511.06 Safety Measures 

A. Ventilation: The Contractor shall maintain adequate ventilation to 
keep the air in a suitable condition for the health of the workmen 
and to eliminate the hazard of explosions. A sufficient supply of 
fresh air shall be provided at all times in all places under ground 
and provisions made for the quick removal of gas or dust. The air 
shall be kept clear enough for surveying operations and the taking 
of photographs. All means provided for protection against gas 
shall comply with the requirements of the U.S. Bureau of Mines, 
and the Engineer. Cost of all protective measures of whatever sort 
required shall be borne by the Contractor. 

The Contractor shall place suitable signs in the work area 
prohibiting smoking and use of open flames in the tunnel and 
shaft, shall rigidly enforce such regulations and shall promptly 
discharge any employee who violates such requirements. 

As tunnel rescue equipment, the Contractor shall furnish and 
maintain at each shaft in working condition, two one hour 
lightweight self-contained oxygen breathing apparatus, which 
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meets the U.S. Bureau of Mines requirements. One spare oxygen 
tank or canister shall be provided for each apparatus. Definitely 
appointed members of surface crews on each shaft shall be 
instructed in the care and use of this equipment and shall be 
prepared for operation in cases of emergency. 

As standard operating procedure, tests shall be taken by the 
Contractor at least once every hour in each heading which work is 
in progress in the tunnel to see that gas concentrations comply 
with the following limits: 

Carbon Monoxide to be less than 0.005% 
Carbon Dioxide to be less than 0.05% 
*Methane to be less than 0.25% 
Hydrogen Sulfide to be less than 0.001% 
Oxygen to more than 19.00% 

*Marsh gas, natural gas, artificial gas, petroleum vapor 

A written copy of the test results shall be furnished to the 
Engineer, upon request. When the results show that the 
composition of the tunnel air exceeds the limits stated above, the 
Contractor shall suspend all tunnel operations until adequate 
special precautions are taken to re-establish and maintain the 
tunnel atmosphere in accordance with the prescribed limits. All 
persons entering the shaft or tunnel shall wear safety hats. 

Safety measures and protection of workmen shall be the sole 
responsibility and at the expense of the Contractor. 

The Contractor shall furnish, install, operate and maintain in good 
working order, in each heading, one complete M.S.A. automatic 
combustible gas alarm system of the explosion proof type, 
operating from a continuous sampling of the tunnel atmosphere at 
the work face. 

The temperature in all tunnel headings where construction is in 
progress shall be kept within reasonable limits and as uniform as 
possible to provide satisfactory healthful working conditions for 
workmen. The Contractor shall provide such facilities as are 
necessary to obtain these results. 

Ventilation of the tunnel shall be accomplished by introducing 
fresh air into the tunnel at or near the shaft and exhausting the 
foul air at the working face of the heading from whence it shall 
pass upwards to the outside atmosphere through continuous 
piping. Alignment holes or additional cased holes may be utilized 
for exhausting air. The amount of fresh air thus supplied shall be 
not less than fifty cubic feet of free air per minute at prevailing 
tunnel pressure for each man in the tunnel heading. A positive 
rate of flow of air shall be maintained through the tunnel from the 
fresh air inlet at the shaft toward the working face at all times. The 
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rate of air flow maintained shall be sufficient to prevent gas from 
being carried back into the tunnel. 

Any air exhausting equipment required shall be furnished, 
installed and operated without cost to the City. 

B. Temporary Telephone Service: When compressed air is used for 
tunnel construction, intercommunication telephone service in the 
tunnel shall be provided and maintained by the Contractor during 
construction operations. This service shall include one telephone 
within one hundred feet of each tunnel face at all times, one at the 
bottom of each construction shaft, one at street level at each shaft 
and one at street level within five hundred feet of each heading, all 
interconnected and relayed to the Engineer's field office and to the 
Contractor's field office. This intercommunication service shall be 
available for use of both the Engineer and the Contractor. 

C. Temporary Power and Lights: The Contractor shall provide all 
temporary power and light required for his work. He shall make all 
necessary applications, obtain required permits and pay all fees 
and charges for the electrical energy. 

The Contractor shall furnish all wiring, lamps, switches, fuses 
receptacles, etc., as may be required for his work. Temporary 
power and light circuits shall be thoroughly insulated and 
waterproof. In tunnels and shafts, no voltage higher than one 
hundred fifteen volts shall be used on any electrical circuit unless 
specifically approved by the Engineer. All switches shall be of the 
enclosed safety type. The temporary power and light system shall 
be subject to inspection and approval of the Sterling Heights 
Building Department. Power equipment shall be electrically driven 
through the work insofar as practicable. A licensed electrician 
shall be employed to install, maintain, alter or remove all electrical 
power and light facilities and equipment, and to check the safety 
thereof at frequent intervals. 

511.07 Work Under Water Mains and Sewers: Where tunnel work is under water 
mains, or sewers, which in the judgment of the Engineer constitutes a 
hazard to either the utility or the tunnel work, tunnel drives shall be 
shortened to a safe length, the headings shall be tight-breasted, and 
tunnel grouting shall be done as soon as possible after the pour. 

When work is being executed near a water main or sewer under 
conditions, which may result in rupture of the utility, the Contractor shall 
notify the Sewer and Water Department of conditions and shall not 
proceed with the work until an authorized representative of the 
department has made an examination. Should it be necessary to close 
valves for protection of the work or protection of the water system, the 
valves shall be closed and reopened by the Water Department and a 
reasonable charge for work performed will be made to the Contractor. 
Should the water main in jeopardy be a principal feeder main, the Water 
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Department may refuse to close it off. In such case, the Contractor shall 
protect the water main and shall receive no additional compensation 
because of delay. 

In case of water main breakage, the Water Department will take 
emergency charge and make necessary repair to the mains unless the 
Water Department authorizes the Contractor to do so. In any case the 
Contractor shall pay the cost of such repairs. 

511.08 Work Within the Property of Railroad Companies: The following special 
provisions shall apply to the work of constructing a sewer or drain within 
the railroad property. All work of installation of sewers or drains and 
appurtenances shall be performed under the supervision of the Chief 
Engineer of the railroad company, or his authorized representative, and to 
his entire satisfaction, and when any work hereunder is completed, the 
railroad company's property shall be left in a neat, smooth and level 
condition. 

No work of installing, maintaining or repairing of sewers or drains shall be 
done until the railroad company shall have had sufficient prior notice of at 
least seventy-two hours (exclusive of Saturdays, Sundays and Holidays) 
to allow them to assign an inspector to the job to protect railroad interests. 

The Contractor shall reimburse the railroad for any necessary expense it 
incurs incidental to the tunneling under its tracks and the installation of 
the drain across its right-of-way and under its tracks, including the wages 
and expenses of a railroad inspector. 

The section of sewers or drains shall be constructed in accordance with 
the special sections called for on the plans. It shall be constructed using 
tunnel liner plates for the primary lining. All tunnel headings under railroad 
property shall be breasted at the end of each mining operation. 

The Contractor shall be responsible for all permits, fees, etc.  

511.09 Jacked-In-Place Tunnel Construction: Where the jacking method is to be 
used, the pipe shall be of the same strength as or stronger than shown on 
the plans. 

All voids shall be filled by means of pressure grouting with one:three 
cement sand mortar. 

If elliptical pipe is used, the invert shall be adjusted so that the crown will 
match the crown of a full circle pipe. 

The jacking equipment must be of sufficient capacity to push the pipe the 
total length. Jacks should be oversized by fifty percent to assure that 
once jacking has started, the operation will proceed continuously until the 
project is completed. Any long interruption of the jacking operation could 
permit the earth to coalesce around the pipe and the frictional resistance 
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could build up to the extent that forward movement of the pipe would be 
impossible. 

A jacking frame is to be used to transfer the thrust from the jacks to the 
conduit. The positioning of the jacking frame must be perpendicular to the 
proposed line and grade of the conduit, and provide equal distribution of 
pressure throughout its area of contact with the conduit. 

Prior to jacking a pipe, the outside surface shall be coated with a slurry of 
wet bentonite or other suitable lubricant. A steel cutting ring may be 
installed on the leading edge of the first pipe. On all subsequent pipes, 
the joints shall be protected from crushing by placing manila rope of not 
less than one-half inch diameter, garden hose, or other approved material 
in the joint. 

511.10 Boring Tunnel Construction: This method consists of boring a 
passageway to accommodate a conduit. The conduit may be either a liner 
pipe into which will be placed the utility, or the conduit may be the final 
facility. 

511.11 Cap and Lagging Tunnel Construction: The Contractor shall excavate an 
area large enough to work in and shall brace the area as excavation 
progresses with two inch x eight inch hardwood timbers spaced at a 
minimum of twelve inches. The earth supports shall be permanently left in 
place at no increased cost to the City. 

Special precautions shall be taken to safeguard the men and the work 
and to restrain earth movement so as to produce no damage to the 
adjacent pavement, utilities, railroads, or other structures. 

Backfill shall be placed as laying of the sewer progresses. Pipe shall be 
carefully set to line and grade. Voids shall be filled with one:one cement 
sand mortar by means of pressure grouting. 

511.12 Ordinary Tunneling: Ordinary tunneling consists of excavating a 
passageway and constructing the facility. This method includes the 
placing of primary linings using steel ribs and wood lagging, or tunnel liner 
plates. 

511.13 Tunnel-Filling Voids: Tunnel excavation outside the neat lines of concrete 
sewers shall be completely filled with concrete as the sewer construction 
progresses. All voids existing after completion of the sewer, of either 
concrete or brick construction, shall be filled with grout under pressure. 

If a shield is used, all void spaces outside the primary lining shall be 
packed full of suitable material and approved by the Engineer 
immediately after the primary lining is placed. Grouting shall be performed 
as described. 
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511.14 Grouting 

A. General: Grouting of all void spaces outside the finished sewer 
barrel built in tunnel shall be done as soon as the sewer wall is 
sufficiently strong to withstand grouting pressures. The grouting 
pressure shall be sufficiently high to force the grout to completely 
fill the voids, but not so high as to cause damage to the sewer, 
adjacent structures, or utilities. Grout pressures shall not exceed 
twenty pounds per square inch for oval pipe, or thirty-five pounds 
per square inch for circular pipe. The Engineer shall give approval 
as to elapsed time after pouring. 

A grout pipe at least one and one-half inches in diameter with a 
control valve attached shall be inserted and securely caulked into 
the grout hole. Grout shall be fed through this pipe at the 
prescribed pressure to completely fill all void spaces between the 
inner and outer linings as well as void spaces outside the outer 
lining. If there is no visible escape outlet, grouting will be 
considered complete when no more grout can be forced through 
the grout pipe under the prescribed pressure. Caution is to be 
used to avoid grout escaping into nearby basements, manholes, 
or sewers. If it becomes evident that more grout is being used 
than could be effective adjacent to the sewer, the source of waste 
shall be investigated and stopped. 

B. Grout Materials: Grout shall consist of a mixture of Portland 
Cement thoroughly mixed with mortar sand with sufficient water to 
permit ready flow through the grout pipes. In general, the 
proportions are one part cement to three parts sand on jacked-in-
place tunnel sewers and one part cement to one part sand on 
other tunnels but the proportions may be varied at the Engineer's 
order even to the extent of richening the mix to neat cement. If 
necessary to speed up the setting of the grout, approved 
admixtures of quick setting cement shall be used as directed by 
the Engineer. 

C. Grout Holes: Grout holes not less than one-half inches in diameter 
shall be drilled on radial lines through the inner lining of the sewer 
whether construction is by hand mining or with shield. The grout 
holes shall be extended through the outer lining also, so as to 
permit complete grouting outside the primary lining as well as 
between the linings. Minimum spacing shall be ten feet on center. 

On jacked-in-place tunnel installations using concrete pipe, use of 
the lift holes is sufficient to allow adequate grouting. On steel liner 
plates or corrugated pipe installations, threaded openings are 
provided by the manufacturer to accommodate the grout pipes. 

D. Grout Hole Finishing: Following satisfactory grouting operations, 
the grout pipe shall be removed from the grout holes after the 
grout has taken its initial set. The space occupied by the grout 
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pipe shall be completely filled with stiff mortar and toweled smooth 
at the inner face of the sewer wall. This space shall be at least 
three inches deep, chipping to that depth being required if 
necessary. 

511.15 Rate of Progress: If work is done without a shield, the daily progress of 
the heading in advance of lined or poured section shall be restricted to a 
distance that will be safe for workmen and the work, and in no case shall 
it exceed the distance excavated by two mining shift operations. The 
length of any single concrete pour of secondary tunnel lining shall not 
exceed fifty feet. 

If a shield is used, there will be no restriction on rate of advancing the 
heading, except that an advance so rapid as to endanger adjacent 
structures or utilities will not be permitted. 

The Contractor may excavate and place primary lining for any length he 
chooses before placing the secondary lining subject to the following 
limitations: If loss of air occurs because of unstable ground conditions, the 
Contractor shall cease shoving the shield and explore the conditions. If 
necessary, to restore stable air and working conditions, the Contractor 
shall install secondary lining before again shoving the shield will be 
permitted. 

511.16 Loss of Heading: In the event that soil squeezing occurs, and causes a 
failure of supports, immediate steps shall be taken to stop the flow of 
earth into the tunnel and to strengthen the supports. If loss of heading 
results in a cavity, the entire cavity shall be completely filled with sand, 
gravel, concrete, grout or pea gravel, satisfactory to the Engineer. In any 
event, the cavity shall be filled in a manner that will prevent future 
settlement. 

511.17 Alignment Holes: In order to ensure proper alignment of the tunnel with 
respect to surface comments, alignment holes shall be drilled by the 
Contractor at points designated by the Engineer. The number to be drilled 
shall be one hole for each five hundred feet, or fraction thereof, of straight 
tunnel, plus two holes for each curve of tunnel. The cost of these holes 
shall be included in the unit price bid for the tunnel. These alignment 
holes will be available for the Contractor's use in his ventilating or 
concreting operations. 

Should the Contractor elect to install pipes for concreting or ventilating in 
addition to the alignment holes above described, such holes may be 
installed in the number and size he sees fit, at his own expense. Location 
of additional holes shall be approved by the Engineer. When no longer 
needed for tunnel work, any additional holes shall be closed in the same 
manner as prescribed for alignment holes. The Engineer shall be 
permitted to use such holes without cost to the City. 

Eight-inch casing of standard weight steel pipe shall be placed in each 
alignment hole. The casing shall be vertical. A plumb line suspended 
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within the casing shall not touch the inside of the casing at any point. 
Holes which do not meet this requirement shall be rejected and new holes 
driven without additional cost to the City. 

In paved streets, pavement shall be cut where the hole is to be drilled, 
and after the hole is completed, a suitable substantial cover shall be 
inserted in the casing at street grade and the space surrounding the hole 
at the surface of the street filled with concrete. 

When the Engineer orders the abandonment of an alignment hole after it 
is no longer of use, if the casing is removed it shall be removed in such a 
manner that the sewer or adjacent structures or utilities shall not be 
damaged. The opening in the tunnel wall shall be filled with concrete, the 
casing hole filled with sand or concrete, and the opening in the street 
properly repaired. 

511.18 Compressed Air Operations: The use of compressed air in the tunnel 
shall be optional with the Contractor. Should the Contractor decide to use 
compressed air, the plant and methods of operation shall be subject to 
approval by the Engineer and in accordance with the City of Sterling 
Heights Specifications. All costs of installation, operation, maintenance, 
dismantling, and incidentals, shall be borne by the Contractor. 

512.0 Miscellaneous Items of Work 

512.01 Drop Manholes: Drop manholes shall be constructed in accordance with 
the details shown on the plans. 

512.02 Adjusting Manhole, Catch Basin and Inlet Covers: Where called for on the 
plans or authorized by the City, existing covers shall be adjusted to the 
proper elevation in a manner approved by the Engineer. All adjustments 
shall be incidental to the construction where the elevation is changed 
twenty-four inches or less. 

512.03 Reconstructing Manholes, Catch Basins and Inlets: Where called for on 
the plans, existing manholes, catch basins or inlets shall be reconstructed 
to the required line and elevation as shown on the plans, using the covers 
from the existing structures. Where new covers are called for on the plans 
or authorized by the City, they will be paid for separately. 

This item shall apply where elevation of the top of the cover is changed 
more than twenty-four inches and shall be a pay item. 

512.04 Manholes, Catch Basin and Inlet Covers: Where called for on the plans, 
new covers including frames and grates shall be furnished and placed on 
existing structures in full mortar beds and adjusted to the required 
elevation. 

512.05 Abandoning Catch Basins and Manholes: Abandonment of existing catch 
basins or manholes shall be incidental to the cost of the sewer. All pipes 
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connected into a manhole from a catch basin which is scheduled to be 
abandoned shall be bulkheaded with an eight-inch thick brick bulkhead. 

All catch basins shall be abandoned by completely destroying and 
removing the structure from the project site with the resulting excavation 
to be backfilled with sand thoroughly compacted. 

When abandoning a manhole, it shall be pumped dry and all pipes 
entering or leaving the manhole shall be bulk headed with an eight-inch 
thick brick bulkhead. Manholes less than three feet in depth shall be 
abandoned by completely destroying and removing the structure from the 
project site. Manholes with more than three feet of depth shall be 
destroyed to an elevation three feet below the finished grade and the 
destroyed portion shall be removed from the project site. After the above 
conditions have been met, the manhole shall be backfilled with sand, well 
compacted in six-inch layers to ninety-five percent of maximum density to 
the subgrade elevation or finished elevation of the project. 

512.06 Stubs, Connections and Bulkheads: The Contractor shall furnish all 
materials and labor and shall install and/or construct the stubs, 
connections, bulkheads, and miscellaneous items of work called for on 
the plans and/or specifications. The cost of this work shall be included in 
the unit price bids for manholes and/or sewers. 

When tapping existing precast manholes or sewer pipe, drill holes at four-
inch centers with a star drill around the periphery of the opening to create 
a plan of weakness, before breaking out. Where called for on the 
drawings, existing sewers shall be connected in strict conformance with 
the plans, with all work done with special care and in a workmanlike 
manner. 

Where called for on the drawings, drop connections, bulkheads, and 
stubs for future sewer connections shall be provided. 

Unless otherwise noted on the drawings, stubs shall consist of one full 
length of sewer pipe, four feet or longer, with watertight brick and cement 
bulkhead eight inches thick. 

When connections are made with sewers carrying sewage or water, 
special care must be taken that no part of the work is built under water; a 
flume or dam must be installed and pumping maintained if necessary and 
the new work kept dry until completed and all concrete or mortar has set 
up. 

Ends of culverts connecting directly to manholes, catch basins or inlets 
shall be provided with one-half inch diameter bar screens with two-inch 
maximum vertical spacing and four-inch maximum horizontal spacing 
securely fastened in place. 

Where indicated on the plan, the Contractor shall pave the ditch with 
riprap composed of stones, which will not pass a four-inch mesh. If the 
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Contractor so elects, small sections of broken concrete sidewalk, no 
piece containing more than one square foot in area, may be used. The 
rip-rap material shall be placed so that there is contact between all 
stones, blocks or particles used. The cost of installing rip-rap shall be 
included in the price bid for pipe. The rip-rap shall be held in place with a 
three:one cement mortar mix. 

513.0 Infiltration 

It shall be the intention of these specifications to secure a sewer system with a 
minimum amount of infiltration. After inspection of the sewer and after the Contractor 
has repaired all visible leaks, an infiltration test will be required before acceptance of 
the system. 

The Contractor shall provide at his sole expense all necessary labor, material and 
equipment as required by the Engineer to perform infiltration tests on the sewer pipe 
or any sections thereof during the course of construction or upon completion of the 
project. 

If, in the opinion of the Engineer, ground water conditions at the time of test would 
not provide for conclusive test of the extent of infiltration, then an exfiltration test shall 
be required with a two-foot maximum internal head. If an exfiltration test is 
determined to be necessary, the maximum exfiltration rate shall be the same as that 
permitted from infiltration. 

Method of testing and measurement shall be approved by the Engineer. The 
Contractor shall provide the necessary equipment and labor for making tests, and 
the cost of same shall be included in the unit price bid for completed sewer. 

If the system does not meet the foregoing requirements, the Contractor will be 
required to locate and repair the leaks at no extra cost to the City. 

Maximum infiltration for the entire project shall not exceed two hundred gallons per 
inch of diameter per mile of pipe per twenty-four hours. All computations for 
maximum infiltration limits shall include house leads, but shall not include the vertical 
feet of manholes. 

514.0 Restoration 

514.01 General: All cuts through concrete or asphalt pavement, sidewalk, drives 
or parking areas shall be made with a concrete saw or by drilling holes at 
a maximum of twelve-inch centers along the perimeter of the section to 
be removed. Free falling weights are not permissible for breaking 
pavement. Pavement cuts shall be made in neat lines parallel or 
perpendicular to the existing joints or edges of the slab. No slabs less 
than three feet wide shall be left in place. 

514.02 Concrete Pavement: Concrete pavement over a trench shall be removed 
in a straight line with both edges parallel and to a distance of one foot 
beyond the excavation on both sides of the trench. If the edge of the 
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section to be removed falls within three feet of an existing joint, the 
concrete shall be removed to the joint. 

514.03 Bituminous Aggregate Pavement: Bituminous aggregate pavement shall 
be removed by sawing to an even edge along the area to be excavated 
and to a distance of at least one foot beyond the limits of the trench. Upon 
completion of the backfill, a new bituminous pavement shall be replaced. 
This surface shall consist of an eight-inch base course of 21A slag or 
aggregate surfaced with two one-half inch layers of type 25A wearing 
course. If the original surface was a bituminous surface over a concrete 
base, the replacement methods described under "Concrete Pavement" 
shall apply except that the top three inches shall be replaced with 
bituminous aggregate type 25A wearing course placed in one-half inch 
layers. 

All bituminous aggregate pavement replacement shall be constructed as 
required under Section 4.11 of the Michigan Department of State 
Highways and Transportation Standard Specifications. 

514.04 Seal Coat or Road Mix Pavements: All seal coat or road mix pavements 
shall be replaced as required by the City of Sterling Heights Department 
of Public Works. 

514.05 Gravel Roads and Shoulders: Gravel roads and shoulders shall be 
restored with eight inches of road gravel as approved by the City of 
Sterling Heights Department of Public Works. 

514.06 Road Crossings: Road crossings shall be made in accordance with the 
requirements of the permit from the governmental body having jurisdiction 
over the road to be crossed. 

514.07 Driveways and Sidewalks: Driveways and sidewalks shall be replaced 
with materials similar and equal to the material which was removed. Prior 
to final replacement, temporary repairs and maintenance shall be made 
by the Contractor whenever access to the property is impaired. Any 
temporary work ordered by the Engineer shall be done immediately by 
the Contractor. Failure to comply with this regulation will make it 
necessary for the City to make repairs or to have the required repairs 
done by another party with all costs being deducted from the payment 
due the Contractor. 

514.07.01 Driveways, Minimum Requirements: All concrete 
driveways shall be restored with Grade A concrete with a 
minimum compressive strength of three thousand five 
hundred pounds per square inch. Residential drives shall 
be six inches thick and industrial eight inches thick. All 
concrete will be placed on a compacted sand backfill as 
required previously. Bituminous driveways shall be 
restored with at least two inches of 25A wearing course on 
an eight-inch base of 21A slag or aggregate. Bituminous 
material shall be placed and compacted as required by 
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Section 4.01 of the Michigan Department of State 
Highways and Transportation Standard Specifications. 
Gravel driveways shall be surfaced with an eight-inch layer 
of compacted aggregate similar to the existing material as 
approved by the Engineer. 

514.07.02 Sidewalks, Minimum Requirements: All sidewalks which 
are broken, cracked, displaced, or otherwise disturbed 
shall be removed and replaced according to City of Sterling 
Heights Standards. All sidewalks shall be five feet wide. 

514.08 Ditches: Where existing drainage ditches are disturbed or destroyed they 
shall be restored to the original cross-section by the Contractor. 
Temporary blocking of drainage will be permitted only if flooding 
situations will not occur as a result of this blockage. When required by the 
Engineer, hand grading, seeding, or sodding may be necessary to hold 
the ditch slopes. The ditch shall be maintained by the Contractor until final 
acceptance of the work. 

514.09 Miscellaneous Replacement Items: Culverts, headwalls, street signs, 
mailboxes and other improvements shall be reconstructed in a manner 
acceptable to the City. Street signs or traffic signs, if damaged or lost, will 
be replaced by the City with all costs to be paid by the Contractor. 

Temporary replacement of mailboxes will be mandatory for mail service. 
These temporary installations will be maintained in a condition 
satisfactory to the Sterling Heights Post Office and any corrections 
necessary will be made immediately upon notification to the Contractor. 
Final replacement of the mailboxes will be made as soon as possible after 
completion of the work. Any mailboxes and posts damaged will be 
repaired by the Contractor at no additional cost to the City. All headwalls 
and culverts shall be reconstructed to their original condition upon 
completion of the work. During construction and prior to final repair, all 
culverts shall be maintained in a manner to allow flow of surface 
drainage. When culvert replacement is required, they shall be the size 
and weight required by the City for new drive culverts with a minimum 
diameter of twelve inches. All headwalls broken, displaced or removed 
shall be reconstructed to their original condition as approved by the 
Engineer. All costs for culverts and headwall reconstruction shall be 
incidental to the cost of the sewer. 

514.10 Grading, Seeding and Sodding: All lawn areas damaged during the work 
shall be graded and seeded as described in this section. Sod shall be 
required instead of seeding at locations indicated on the drawings or 
when ordered by the Engineer. 

Where sodding is required, the Contractor shall restore the existing lawn 
areas with Class A sod as specified in section 6.21, "Sodding", of the 
M.D.S.H.&T. Standard Specifications. All sod shall be placed on a two-
inch bed of topsoil. This topsoil shall be rich black earth, free from sod, 
stones, weed stalks, or debris. 
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When seeding is required, the Contractor shall rebuild the existing lawn 
areas with Class A seed as specified in Section 6.22, "Seeding", of the 
M.D.S.H.&T. Standard Specifications. The top four inches of trench 
backfill shall be made with selected topsoil preserved or secured 
elsewhere for this purpose. 

The topsoil shall be rich black earth, free from sod, stones, weed stalks or 
debris. The trench surface shall be carefully raked to an even level with 
all stones, sticks and other debris removed. The lawn seed mixture shall 
be distributed in an amount not less than twenty pounds of 10-6-4 
commercial fertilizers per one thousand square feet into the area. Seed 
shall not be sown between June 15th and August 15th, or between 
October 15th and April 15th, or at any time when the soil has insufficient 
moisture to ensure proper germination. After sowing, the surface shall be 
lightly raked with a steel garden rake or equivalent, and rolled with a light 
lawn roller. Seeded areas shall receive a proper mulch of clean wheat or 
oats straw, chopped to a maximum length of three inches. All lawn 
repairs, whether seeding or sodding, shall be incidental to laying the pipe 
unless listed as a separate bid item on the proposal. The contractor shall 
be responsible for watering lawns for a period of fourteen days after 
seeding or sodding. 

514.11 Trees and Shrubs: Shrubs, small trees and other planting which may be 
damaged during any phase of the work shall, with the permission of the 
owner, be replanted as directed or removed to an area provided by the 
Contractor and "heeled in" until such time as they can be replanted in 
their original location. The work shall be done in an acceptable manner 
and the Contractor shall be required to replace any shrubs or trees that 
fail to survive. 

514.12 Site Cleanup: Before work shall be considered ready for final inspection, 
the Contractor shall remove and properly dispose of all equipment and 
waste materials from the area of the work. He shall grade all trenches and 
do any other necessary work to leave the premises in a workmanlike 
condition, substantially the same as it existed before the work was 
started. 

515.0 Placing Sewer in Service 

The City may, at any time during progress of the work, after written notice to the 
Contractor, take over and place in service any completed portions of the work which 
are ready for service, although the entire work of the Contract is not fully completed, 
and not withstanding that the time for completion of the entire work or such portions 
may not have expired. Upon completion of each lateral including leads, the City may 
inspect this portion to ensure compliance with all specifications and to allow 
connections to be made. 

If it is necessary to alter or correct any items not acceptable, these items shall be 
completed within three days or all other construction on the project shall stop. 
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In such event, the Contractor will be relieved of maintenance of that portion of the 
sewer but not of surface conditions, except as covered by his guarantee of same. 
The use of any portion of the work by the City under the provisions of this section 
shall not constitute final acceptance of the work and shall not be construed to be a 
final estimate for such work. The date of the final approval shall be the date of the 
final estimate for the project covered under this Contract. 

516.0 Basis of Payment 

Sewer of the diameter specified will be paid for at the Contract unit price per lineal 
foot, measured in place, which price shall be payment in full for furnishing the 
materials, including stubs, connections, tees, wyes, or any other fittings shown on 
the plans, all necessary excavation, removal of existing sewers or drains, sheeting or 
bracing, draining, laying, jointing, new connections, backfill, restoration of 
pavements, walks and drives, disposal of surplus excavated material, and all other 
work incidental to the construction of the sewer. 

Measurements will be taken from the start of each section to its respective ends 
(center of end manholes, when they exist) with no reductions for intermediate 
manholes. Special structures or special sewer sections for which either lump sum or 
unit bids have been taken, will be deducted from the total length of sewer and will be 
paid for at the prices bid therefore. 

Manholes and catch basins will be paid for at the Contract unit price each, which 
price shall be payment in full for furnishing the materials, including the required 
fittings, frames, and grates and steps, and for all labor, equipment and tools, all 
necessary excavation, backfilling, disposal of surplus material, and all work incidental 
to the complete structure. 

If the contract contains a separate item for "Adjusting Manhole Covers", "Adjusting 
Catch Basin Covers", and "Adjusting Inlets", the price shall be payment in full for 
furnishing all the materials and work necessary for removing the existing pavement 
and/or curb adjacent to the structure and disposing of the waste material, removing, 
replacing and adjusting the cover to the required elevation and replacing the 
pavement and/or curb. Otherwise, this work will be considered as incidental to earth 
excavation or surfacing. 
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601.0 General Provisions 

601.01 These Specifications are supplemental to and form a part of the Contract 
herewith attached and are intended to technically describe the nature of 
the materials, equipment and workmanship, required to complete, in a 
workmanlike manner, the concrete pavement and appurtenances shown 
on the accompanying plans. 

601.02 The Specifications herein set forth are intended to cover the prominent 
phases of concrete pavement construction, and to ensure the 
establishment of first-class material installed in a first-class manner. To 
safeguard the interests of the City, the Contractor will take all measures 
not specifically enumerated herein, but which conform to good practice to 
secure an acceptable result. To further guard the City all essentials of 
good practice in hiring, working, and protecting the work, and the 
protection of individuals, and property, enumerated herein or not, shall be 
followed. 

601.03 All labor, equipment, and materials necessary to excavate, backfill, grade, 
form, place, finish, and cure the concrete pavement shall be considered 
as part of the concrete pavement construction. 

601.04 Methods of construction will generally be left to the discretion of the 
Contractor so long as satisfactory progress is made and good 
workmanship is produced. 

601.05 Construction Stakes, Lines, and Grades: The Engineer shall set 
construction stakes establishing lines and grades for street work and for 
structures; he shall stake out the centerline and furnish such bench marks 
as may be necessary to lay out the work correctly. The Contractor shall 
maintain these lines, grades, and bench marks and use them to lay out 
the work he is to perform under the contract. The finished work must 
conform to the lines, grades, and bench marks furnished by the Engineer. 
The Contractor shall notify the Engineer not less than five days before 
stakes are required. 

601.06 Specifications by Reference: Where reference is made in these 
Specifications to specifications or standards of any technical society, 
association, governmental agency, etc., it is understood and agreed that 
such specifications are a part of these specifications as though fully 
repeated therein. In interpreting any specifications or standards referred 
to, terms such as "Purchaser" or "Owner" and the like, shall be 
understood to mean the City of Sterling Heights and terms such as 
"Manufacturer", "Supplier", and the like shall mean the Contractor. 

A copy of each specification or standard referred to is on file in the 
Engineer's Office. However, it is assumed that a qualified contractor 
experienced in the type of work involved will have access to the 
specifications or standards referred to. Any work not covered in the 
specifications shall be accomplished in accordance with the current 



CP-2 

standards and specifications of the Michigan Department of State 
Highways. 

601.07 Abbreviations: Whenever the following words, abbreviations, or pronouns 
used in their stead occur in these specifications, they shall have the 
meaning here given:  

"A.S.T.M." American Society for Testing Materials. 

"A.S.A." American Standards Association. 

"A.S.C.E." American Society of Civil Engineers. 

"A.A.S.H.O." American Association for State Highway Officials. 

"M.D.S.H." Michigan Department of State Highways. 

602.0 Earthwork 

602.01 Definitions: The roadbed area to be prepared for the pavement is the 
pavement area plus three feet from back of curb. The roadbed area shall 
be shaped to the required line, grade, and cross section. 

602.02 The pavement base surface is the surface (of sub grade or base) upon 
which the pavement is placed. In these specifications, the term "Base" 
shall refer to the base course, if one is required, or to the sub grade if a 
base course is not required. 

602.03 Clearing: All surface objects such as trees, stumps, roots, and other 
protruding obstructions not designated to remain shall be cleared and 
grubbed, and moved as required. Undisturbed stumps and roots and non-
perishable solid objects that will be a minimum of twenty-four inches 
below sub grade or slope of embankments may be excepted. 

602.04 Excavation: Substances encountered within the limits of the project shall 
be excavated to the lines and grades indicated on the drawings. All 
excavation shall be accomplished in such a manner as to allow adequate 
drainage. All suitable material removed from the excavations shall be 
used for fill, backfilling and such other purposes as directed. If material 
encountered within the limits of the work is considered unsuitable by the 
Engineer, it shall be excavated and replaced with suitable material. All 
unsuitable material and any excavated material not required for fill shall 
be disposed of by the Contractor in a manner approved by the Engineer 
and Owner. Material shall not be deposited within the City of Sterling 
Heights without the approval of the City. 

602.05 Fill: Fill material shall be restricted to sand, sand gravel, yellow clay or 
brown clay. The material must be approved by the Engineer prior to 
placement. Fill shall be placed and compacted to the required lines, 
grades and cross sections in layers not to exceed six inches in 
compacted depth. It shall be disked thoroughly to break down oversized 
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clods and thoroughly mix all materials. Each layer shall be uniformly 
compacted to at least ninety-five percent of the maximum density as 
determined by the A.A.S.H.O. T-180, Modified Proctor Moisture Density 
Test at Optimum moisture content plus or minus two percent by roller or 
vibratory equipment suitable for the type of material encountered.  

603.0 Base Preparation 

603.01 The base shall be smoothed, trimmed, and compacted to the required line 
grade, and cross section. The roadbed shall be uniformly compacted to at 
least ninety-five percent of the maximum density as determined by 
A.A.S.H.O. T-180, Modified Proctor Density Test at optimum moisture 
content plus or minus two percent. Compaction shall be accomplished by 
a self-propelled steel-wheeled or pneumatic-tired roller weighing not less 
than five or more than eight tons or a self-propelled vibratory compactor 
of adequate size to compact the sub grade to the required density. A clay 
base shall be compacted with a sheepsfoot roller of sufficient size to 
accomplish the required compaction. 

603.02 When required by the Engineer, the base shall be proof-rolled with a 
twenty-ton roller. All soft and yielding material and other portions of the 
base that will not compact readily when rolled or tamped shall be 
removed to a depth determined by the Engineer and replaced with a 
suitable material. 

603.03 Prior to placing the concrete, the base shall be tested for conformity with 
the cross section shown on the plans by means of an approved template 
riding on the side forms. If necessary, material shall be removed or 
added, as required, to bring all portions of the base to the correct 
elevation. It shall then be thoroughly compacted and again tested with the 
template. Concrete shall not be placed on any portion of the base which 
has not been tested for correct elevation. The base should also be 
cleared of any loose material which may have fallen upon it. The base 
thus formed shall be maintained in a smooth compacted condition until 
the pavement has been placed. Should the base become rutted or 
disturbed in any manner, the base shall be reshaped and compacted as 
specified herein. The base surface shall be maintained in a smooth 
condition to prevent the ponding of water. Ditches shall be constructed 
and maintained to assure drainage of the base at all times. 

No concrete shall be placed until the base has been approved by the 
Engineer. The base shall be checked and completed in accordance with 
these requirements, for a distance of not less than five hundred feet in 
advance of the concrete. 

603.04 Access Road: An access road shall be constructed on at least one side of 
the roadbed area. The road shall be adequate for all equipment 
necessary to complete the pavement and shall be constructed so as to 
drain properly. 
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604.0 Materials 

604.01 Cement shall conform to the respective A.S.T.M. Specifications listed 
below. Cement of one kind shall be used throughout the work and it shall 
be an approved standard brand of a single producer. 

604.01.01 Pavement and Curb Concrete 

A. A.S.T.M. C175, Type IA or IIIA Air-Entraining 
Portland Cement. 

B. A.S.T.M. C595, Type IS-A Air-Entraining Blast 
Furnace Slag Cement. 

In lieu of the above air-entraining cements, the cements 
specified for sidewalks may be used when combined with 
an air-entraining admixture conforming to the requirements 
of A.S.T.M. C-260. 

604.01.02 Sidewalk Concrete 

A. A.S.T.M. Type I or Type III Portland Cement 

B. A.S.T.M. Type 15 Portland Blast Furnace Slag 
Cement. 

The Contractor shall provide suitable means for 
storing and protecting the cement. Cement that for 
any reason has become partially set or that 
contains lumps or caked cement shall be rejected. 
Cement salvaged from discarded or used bags 
shall not be used. 

604.02 Water: The water used in mixing or curing concrete shall be City water 
unless permission is given by the Engineer to use an alternate source. 
Water shall be clean, clear, and reasonably free of oil, salt, acid, alkali, 
sugar, vegetable, organic or other matter or substance injurious to the 
finished product. If the water is of questionable quality, it shall be tested in 
accordance with A.A.S.H.O. T-26. The Contractor shall obtain and pay for 
all necessary permits and shall pay for all water used at the rate 
determined by the Department of Public Works. 

604.03 Aggregates: The following standard requirements for aggregates shall 
apply to all work pertaining to the Contract unless otherwise specified. 
The Contractor shall advise the Engineer, prior to placing any order for 
aggregates, of the proposed source or sources of supply. The Engineer 
may require the Contractor to submit fifty-pound samples of all 
aggregates proposed for use. If the Engineer finds such samples fulfill the 
requirements of these Specifications for aggregates, similar material shall 
be considered acceptable. Acceptance of samples shall not be construed 
as a guarantee of acceptance of all materials from the same source, and 
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it shall be understood that any aggregates, which do not meet with the 
requirements of these Specifications will be rejected. Upon receiving 
notification of the proposed source or sources of aggregate supply, the 
Engineer may elect to investigate and test the aggregate supply at the 
source; in which case he shall notify the Contractor as to acceptability, or 
non acceptability of the proposed aggregates. 

Tests may be made after the material is delivered to the job and before it 
is incorporated in the work, and at any time during the progress of the 
work. Material not meeting the Specifications will be rejected and shall be 
removed immediately from the site of the work by the Contractor. 

Aggregate shall be so handled that its moisture content is reasonably 
uniform and does not change appreciably from batch to batch or hour to 
hour. 

Washing will be required to eliminate dust, clay, or silt coating. 
Aggregates which have been washed shall not be used sooner than 
twenty-four hours after washing unless approved by the Engineer. 

Cars used for shipping aggregates shall be clean and in a condition of 
good repair.  

Aggregates shall be stockpiled prior to use in the construction and these 
storage piles shall be built up in horizontal layers not more than four feet 
thick and for the full width of the pile to prevent segregation. 

The area on which the stockpiles are to be built shall be thoroughly 
cleaned of all foreign materials and shall be firm, reasonably level, and 
well drained and if necessary on platforms. Material which has 
segregated to such an extent that it will no longer pass the specifications 
for grading shall be recombined so that it will pass the grading 
specification before it is used in the concrete. 

Fine and coarse aggregates shall be stored in separate piles without any 
overlapping so that the materials do not become mixed. No aggregates 
shall be used which have become mixed with any foreign material. 
Frozen aggregates or aggregates containing frozen lumps shall be 
thawed before use. 

Sufficient aggregate shall be available at the site to preclude the 
possibility of delays while placing the concrete and to ensure uniform 
moisture content. 

604.03.01 Fine Aggregate (Sand): Fine aggregate shall be natural 
sand consisting of hard, strong, durable particles free from 
adherent coatings, clay lumps, and other deleterious 
matters, and at time of use shall be entirely free from 
frozen material. The aggregate shall conform to the 
Standard Specifications 2NS for fine aggregate for 
Portland Cement Pavement of the M.D.S.H. 
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604.03.02 Coarse Aggregate: Coarse aggregate shall consist of hard, 
strong, durable pebbles, crushed stone, or slag free from 
adherent coatings, clay lumps, coal and other foreign 
matter. 

Slag shall be clean, tough, durable particles of cooled blast 
furnace slag, reasonably uniform in density and quality, 
free from glassy pieces and weighing not less than 
seventy-five pounds per cubic foot (dry rodded material). 
Sulphur content shall not exceed two percent by weight. 
Test beams incorporating the slag as coarse aggregate, 
made and tested in accordance with the A.S.T.M. Standard 
Method of Test for Flexural Strength of Concrete, C-78-44, 
shall have a modulus of rupture of not less than five 
hundred fifty pounds per square inch at seven days and six 
hundred fifty pounds per inch at twenty-eight days. 

604.04 Admixtures: No admixtures shall be used in the concrete without prior 
approval of the Engineer. Air-entraining agents shall conform to the 
requirements of A.S.T.M. C-260. Air-entraining agents shall have proven 
compatibility with all local concrete materials, including cement, and shall 
be capable of providing required air contents and an air-void system 
known to produce durable scale-resistant concrete. Calcium chloride shall 
conform to the requirements of A.S.T.M.D-98. 

604.05 Dowels: Dowels shall be smooth round bars free from burrs and shall be 
of size, shape, and number as indicated on the plans. They shall conform 
to the requirements of A.S.T.M. Specifications A-15, A-16, or A-160. 

For expansion joints, the dowel bars shall be fitted with approved 
expansion caps. The caps shall be close fitting and shall have a minimum 
length of four inches. They shall be closed on one end and shall contain a 
suitable stop to hold the end of the cap one inch from the end of the bar 
during the placing of the concrete to provide for subsequent movement of 
the bar in the cap. 

604.06 Tie Bars: Tie bars shall be deformed, and shall conform to the 
requirements of A.S.T.M. Specifications A-15, A-16, or A- 160. Tie bars 
shall be free from rust, scale, or other substances, which prevent the 
bonding of the concrete to the reinforcement. 

604.07 Hook Bolts: Joints dowel hook bolts shall conform to the details and 
design shown on the plans. The hook bolts shall be one-half inch in 
diameter and shall have a minimum tensile strength of sixteen thousand 
pounds. The coupling of the shank of the hook bolt shall provide a 
positive stop to prevent the shank of the hook bolt from being threaded 
beyond the center of the coupling. 

Where pavement is to be widened and hook bolts are not usable or where 
not installed in the existing pavement, expansion hook bolts, approved by 
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the Engineer, shall conform to the manufacturer's recommendation for the 
specific expansion anchor used. 

604.08 Welded Steel Wire Fabrics: Welded steel wire fabric for reinforcement of 
concrete shall conform to A.S.T.M A-185 and shall be fabricated as 
shown on the plans. 

604.09 Preformed Joint Fillers 

A. Fiber expansion joint filler for surface course and fiber contraction 
joint filler for base course shall conform to the requirements of 
A.S.T.M D-1751, except that the absorption requirements shall not 
apply to material one-quarter inch thickness. 

B. Pre-molded parting strips for contraction joints in surface course 
pavement, when called for on the plans, shall consist of a one-
quarter-inch asphalt hardboard meeting A.S.T.M D-994. They 
shall be of such character that they will not be permanently 
deformed by ordinary handling during hot weather or become hard 
and brittle in cold weather.  

C. Expanded polystyrene temporary filler for contraction joints in 
concrete pavement shall have a density of not less than 1.8 
pounds per cubic foot and shall be furnished in strips ready for 
installation in the contraction joint formed in the fresh concrete. 

604.10 Joint Sealing Compound: Sealing material for filling pavement joints shall 
be hot poured rubber asphalt joint sealing compound conforming to 
Federal Specifications SS-S-164. 

604.11 Materials for Curing Concrete: Membrane curing compounds for exposed 
concrete shall be the white-pigmented type conforming to the current 
requirements of the Michigan Department of State Highways 
Specifications for Concrete Curing Materials applied at a rate of one 
gallon to two hundred square feet. 

605.0 Equipment 

605.01 General: Design, capacity, and mechanical condition of equipment and 
tools necessary for handling materials and performing all parts of the 
work shall be approved by the Engineer. All equipment necessary for the 
proper preparation of the base, batching, mixing, placing, finishing, and 
curing of the concrete pavement shall be at the job site in first-class 
working condition sufficiently ahead of the start of construction operations 
to be examined thoroughly and approved. 

Throughout the construction of the project, the Contractor shall maintain 
the equipment in first-class working condition. 
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Certain items of equipment in this section may be omitted by 
authorization of the Engineer when the size of the project does not 
warrant when paving non-standard and variable widths. 

Any equipment operating entirely or partially on the pavement, shall be 
equipped so that only rubber-tired wheels will come in contact with the 
pavement, regardless of the age of the pavement. 

605.02 Forms: Forms shall be of such cross section and strength and so secured 
as to resist the pressure of the concrete when placed and the impact and 
vibration of any equipment which they support, without springing or 
settlement. Unless special provision is made for use of wood, all side 
forms for this work shall be of metal of a depth at least equal to the edge 
thickness of the work prescribed except that it is permissible to increase 
the depth of forms by bolting or securely fastening one thickness of board 
to the forms. Under cutting of the forms will not be permitted. The 
sections shall have a length of at least ten feet, except on curves of less 
than a two hundred foot radius, where other materials may be used as 
provided below. The width of the form base shall be equal to or greater 
than the height of the form. Each ten-foot section of form shall have at 
least three stake pockets and form pins of sufficient length to hold in 
existing base conditions shall be used. 

The supply of forms shall be sufficient to permit their remaining in place 
for not less than twelve hours after the concrete has been placed, or 
longer if, in the opinion of the Engineer, it is necessary. 

Flexible steel or wood forms may be used only when specifically provided 
for on the plans or in special provisions with the exception that their use is 
herein approved for all curves having radii of less than two hundred feet. 
Wood forms shall be dressed on one side and equal in depth to the edge 
thickness of the work prescribed. Steel plate shall be a minimum of one-
eighth inch thick and free of all kinks or bends. Wood forms shall have a 
minimum thickness of one inch. 

The method of connection between form sections shall be such that a 
locked joint is formed free from vertical movement in excess of one-eighth 
of an inch, and from horizontal movement in excess of one-quarter inch 
under the impact, thrust, and weight of the heaviest machine carried on 
the forms. 

Forms shall be set directly in contact with the finished base, which shall 
be thoroughly compacted for a sufficient distance outside the area 
required for the pavement to adequately support the forms. After the 
forms have been set to grade, they shall be thoroughly tamped, both 
inside and outside, by use of an approved mechanical air-ram type form 
tamper. 

After the forms are set in place, their top surface shall be checked for 
grade and straightedged for trueness with a straightedge not less than ten 
feet long. Any forms showing a variance from the established line and 
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grade, greater than one-eighth inch in ten feet shall be reset or removed 
as directed. 

All forms shall be thoroughly cleaned and oiled before concrete is placed 
against them. Oil shall be new and of the proper viscosity to provide a 
uniform treatment. 

Forms shall be set at least five hundred feet in advance of the paver in 
order to allow ample time for inspection and checking prior to the placing 
of concrete except with the approval of the City Engineer. 

605.03 Batching Plants: The measurement and batching of fine aggregates, 
coarse aggregates, and cement shall be made by weight at a central 
plant unless otherwise approved by the Engineer. The weighing and 
batching equipment shall be of a capacity sufficient to weigh, in a single 
weighing, the entire amount of each material required for a batch of 
concrete. 

After each new set up of the batch plant, the Contractor shall have the 
scales tested by an approved independent testing laboratory and the 
Engineer provided with a certification. The Contractor shall notify the 
Engineer at least forty-eight hours prior to the scale tests. 

605.03.01 The equipment used for weighing aggregate shall consist 
of a bin with suspended scales and measuring hoppers. 
Scales shall be of either the beam or springless dial type 
and shall be suitable for supporting the hopper or hoppers. 
They shall be set accurately in substantial mountings, 
which will ensure a permanent spacing of the knife edges 
under all conditions of loading and use. They shall be so 
designed and maintained that they will at all times be 
accurate to within four-tenths of one percent throughout 
the entire weight range. The value of the minimum 
gradations on any scale shall not be greater than five 
pounds. 

Separate hoppers shall be provided for weighing fine and 
coarse aggregate and shall be of suitable size and 
tightness to hold the aggregates without leakage. They 
shall be supported entirely upon the scales and shall be 
free otherwise. The hoppers shall be equipped with 
discharge gates which shall close so that there will be no 
loss of aggregates. Suitable provisions shall be made for 
the removal of any overload from the hopper by the 
operator while he operates the bin gates. 

The hopper and its appurtenances shall be so designed, 
constructed, and operated that it can be fully discharged, 
quickly, without shaking and jarring the scales. 
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605.03.02 Automatic cement batchers will be required on all projects 
using bulk cement. The scale shall be accurate within one-
half percent of the net weight of the batch. The value of the 
minimum graduation on the scale shall not be greater than 
five pounds. 

The weighing hopper and scale shall be completely 
encased and have provisions for locking. The hopper inlet 
mechanism shall automatically be interlocked against 
opening until the full batch is in the hopper, against 
opening while the hopper is being filled, against closing 
until the hopper is entirely discharged, and against opening 
if the batch in the hopper is either overweight or 
underweight by more than one percent of the amount 
specified. The weighing hopper discharge chute shall be 
suspended from the encasement and not from the hopper. 
It shall be so constructed that cement will not lodge therein 
and there will be no loss of cement by air currents or 
otherwise. 

605.03.03 Automatic Controls: Automatic controls for batching 
equipment shall be provided with individual starting 
mechanism for each material or by a single starting 
mechanism for all materials which, when actuated, will 
control all functions of the weighing and metering 
operations for the materials. For each material weighed the 
specified weight shall be in the weight hopper and the 
scale indicator at balance within the specified tolerance 
limits for at least one second before the succeeding 
operations can continue. 

The automatic control for each batching scale system shall 
be equipped with a device for stopping the automatic cycle 
in the underweight check position for each material so that 
the tolerance setting may be checked. 

Automatic batchers shall be electrically operated and 
automatically interlocked so that for each material being 
weighed, the following controls shall be in effect: 

The hopper inlet mechanism shall be interlocked against 
opening when the discharge gate is open. The hopper 
discharge mechanism shall be interlocked against opening 
while the hopper is being filled, against opening until the 
full batch is in the hopper and the scale balanced, against 
opening if the batch in the hopper is either overweight or 
underweight by more than the specified tolerance, and 
against locking and a succeeding batch started until the 
hopper is emptied to within one percent of the batch weight 
for cement scales and aggregate scales, or one hundred 
pounds, whichever is the lesser. 
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At no time shall the sensing mechanism for the automatic 
control system exert a force on the scale weighing 
mechanism, or indicating mechanism, which affects the 
scale accuracy through any portion of the weighing range 
of the indicator. 

Each dial scale system shall be equipped with a removable 
dial puller that can be attached to the dial lever system so 
that the dial can be moved smoothly and slowly through its 
range to check the settings of the automatic control 
system. 

The plant operator shall perform the automatic control 
system checkout procedure periodically as requested by 
the Engineer. 

605.03.04 Admixtures: Dispensers for admixtures shall be located at 
the batching plant. 

When plain Portland cement is permitted and used, the 
required air content shall be obtained by the use of an air-
entraining admixture. The proper amount of admixture per 
batch shall be added to the mixing water, mixer drum, or 
batching plant by means of an approved automatic 
dispenser. When an automatic dispenser is used, the 
discharge tube between the supply tank and the mixer 
shall be a transparent plastic tube or pipe that will permit 
the observation of the flow of admixture from the 
dispenser. 

Admixtures shall be dispensed in liquid form. Dispensers 
for admixtures shall have sufficient capacity to measure at 
one time the full quantity required for each batch. Dosages 
of admixture shall not vary from the determined amount by 
more than five percent. Equipment for measurement shall 
be designed for convenient confirmation of the accuracy of 
measurement and shall have a visible dial. 

When more than one admixture is introduced into the 
concrete mixture, intermixing of admixtures prior to 
introduction into the mixture shall be avoided by having the 
dispensers: outlet into different portions of sand in the 
weight hopper, outlet into different locations in the water 
line, outlet into the sand and into the water line, or cycled 
to dispense the admixtures so that only one admixture is 
discharged into the water line at a time. 

605.03.05 Water Measuring Equipment: Water shall be measured by 
volume or by weight. The water measuring equipment shall 
be accurate within a tolerance of plus or minus one percent 
of the quantity of water required for each batch. The water 
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measuring equipment shall be capable of discharging 
substantially all of the required water into the mixing drum 
before one-third of the specified mixing time has elapsed 
and shall be preset to cut off the flow automatically when 
all of the required water has been discharged. It shall be 
so arranged that the measurement will be uniformly 
accurate under all construction conditions encountered, 
and will not be affected by variations of pressure in the 
water supply line. The amount of water used in each batch 
shall be shown by an indicator which is accurately 
calibrated and easily read. At no time shall unmeasured 
water be added to the concrete mixture. The water 
measuring equipment shall be so arranged that the 
accuracy of calibration may be easily checked. All 
equipment required for testing the accuracy of the water 
measuring device shall be furnished by the Contractor. 

605.03.06 The cement and aggregates shall be discharged in the 
following sequence: (1) sand, (2) cement, (3) coarse 
aggregate.  

605.04 Paver Mixer: Batch boxes, containers or vehicle bodies used in 
transporting material from the proportioning plant to the concrete mixer 
shall be of sufficient size to hold a batch of maximum size with a safety 
margin. Partitions intended to separate batches shall be effective in 
preventing material from leaking or spilling from one compartment into 
another while in transit or when being dumped. One entire batch shall be 
discharged into the mixer skip without spillage from other batches in the 
trunk. Trucks which do not meet this requirement shall be replaced with 
satisfactory batch trucks. Hauling equipment shall be provided with 
tarpaulins or other approved means to be used in case of rain or high 
winds to prevent the loss of cement. Cement which has been in contact 
with the aggregates for more than one and one-half hours before it is 
used shall be rejected. When cement is transported in the same 
compartment with the aggregates, it shall be placed between the fine and 
coarse aggregates. 

605.04.01 Concrete shall be mixed in a batch mixer of a capacity of 
not less than twenty-one cubic feet. The mixer shall be 
provided with a boom and bucket for distributing concrete. 
If the bucket is of the type that discharges by the opening 
of a flap door at the bottom, the door shall be so designed 
to prevent the fine materials from leaking out. 

The mixer shall be equipped with an attachment for 
automatically timing each batch of concrete so that all 
materials will be mixed together for the minimum time 
required. The timing device shall consist of an automatic 
arrangement for locking the discharge chute and warning 
the operator when all materials have been mixed together 
for the required period. This device shall be equipped with 
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a bell adjusted to ring each time the lock is released. The 
speed of the mixer drum in revolutions per minute shall 
conform to the rating of the manufacturer. If the mixer is 
designed for a speed of less than twelve revolutions per 
minute, the mixing time shall be increased so that the 
number of revolutions for each batch shall not be less than 
twelve. 

The mixer shall have attached thereto a metal plate or 
plates on which is plainly marked a serial number, the 
maximum mixing capacity in terms of volume of mixed 
concrete, and the mixing speed of the drum or blades. The 
plate, or plates, on truck mixers and agitators shall also 
show the maximum agitating capacity in terms of volume of 
mixed concrete and the agitating speed of the drum or 
blades. 

Mixers shall be capable of combining the aggregates, 
cement and water and of discharging the mixture without 
segregation. The concrete as discharged shall be within 
the specified limits for consistency and air content. 

No batch shall be mixed which produces a volume of 
concrete in excess of the guaranteed capacity. 

The mixer shall be provided with a water measuring device 
which will consistently measure the water going into the 
mixer drum to within one percent of the total amount for 
each batch and shall be so arranged that the 
measurement will not be affected by variations of pressure 
in the water supply line. The amount of water used in each 
batch shall be shown by an indicator which is accurately 
calibrated in a minimum of one-gallon increments and 
easily read. The measuring tank shall have an outside tap 
so that the indicator may be checked. The mixer shall not 
be operated unless the water measuring device is 
functioning properly or when leaking valves pass 
unmeasured water into the drum. 

Pick-up and throw-over blades in the drum of the mixer 
which are worn down three-quarters inch or more in depth 
shall be replaced with new blades. 

The cement and aggregate shall be introduced into the 
mixer in the following sequence (1) sand, (2) cement, (3) 
coarse aggregate. The volume of mixed material per batch 
shall not exceed the Associated General Contractors rated 
capacity of the mixer. The mixing of each batch shall 
continue for a period of not less than one and one-half 
minutes after all the materials composing the batch are in 
the mixer. During this period, the drum shall rotate at a 
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peripheral speed of approximately two hundred feet per 
minute. The drum shall be entirely emptied after each 
batch before recharging. 

The drum shall be thoroughly cleaned each time when out 
of operation for more than thirty minutes. 

Concrete shall be mixed only in such quantities as are 
required for immediate use. Concrete which shows 
evidence of partial set or which has been retempered or 
remixed shall not be used. 

605.04.02 Ticket System: The Contractor shall provide and use a 
ticket system for recording the transportation of dry 
batches from the batching plant to the point of use. The 
tickets shall be serially numbered and not less than three 
inches by five inches in size. The ticket shall be issued to 
the truck operator at the point of loading. A printout system 
for producing these tickets in connection with automatic 
batching will be permitted. 

The ticket shall be collected prior to dumping of the batch 
into the skip of the mixer, and given to the Inspector upon 
his request. As necessary for proper control of the work, 
the Engineer may require additional information on the 
tickets such as the project number, grade of concrete, and 
time of loading. 

605.05 Central Mixing Plant: When the use of a central mixing plant is 
authorized, the concrete shall be mixed in a batch mixer of capacity not 
less than twenty-one cubic feet. 

605.05.01 The mixer shall be equipped with an attachment for 
automatically timing each batch of concrete so that all 
materials will be mixed together for the minimum time 
required. The timing device shall consist of an automatic 
arrangement for locking the discharge chute and warning 
the operator when all materials have been mixed together 
for the required period. This device shall be equipped with 
a bell adjusted to ring each time the lock is released. The 
manufacturer's guaranteed capacity, in cubic feet, of the 
mixing drum shall be shown on the mixer and no batch 
shall be mixed which produces a volume of concrete in 
excess of the guaranteed capacity. 

The mixer shall have attached thereto a metal plate or 
plates on which is plainly marked a serial number, the 
maximum mixing capacity in terms of volume of mixed 
concrete, and the mixing speed of the drum or blades. The 
plate, or plates, on truck mixers and agitators shall also 
show the maximum agitating capacity in terms of volume of 
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mixed concrete and the agitating speed of the drum or 
blades. 

Mixers shall be capable of combining the aggregates, 
cement and water and of discharging the mixture without 
segregation. The concrete as discharged shall be within 
the specified limits for consistency and air content. 

The speed of the mixer drum in revolutions per minute 
shall conform to the rating of the manufacturer. If the mixer 
is designed for a speed of less than twelve revolutions per 
minute, the mixing time shall be increased so that the 
number of revolutions for each batch shall be not less than 
twelve. 

The mixer shall be provided with a water measuring device 
which will consistently measure the water going into the 
mixer drum to within one percent of the total amount for 
each batch and shall be so arranged that the measure will 
not be affected by variations of pressure in the water 
supply line. The amount of water used in each batch shall 
be shown by an indicator which is accurately calibrated in 
a minimum of one-gallon increments and easily read. The 
measuring tank shall have an outside tap so that the 
indicator may be checked. The mixer shall not be operated 
unless the water measuring device is functioning properly 
or when leaking valves pass unmeasured water into the 
drum. 

Pick-up and throw-over blades in the drum of the mixer 
which are worn down three-quarters inch or more in depth 
shall be replaced with new blades. 

The cement and aggregate shall be introduced into the 
mixer in the following sequence: (1) sand (2) cement, (3) 
coarse aggregate. The mixing of each batch shall continue 
for a period of not less than one and one-half minutes after 
all the materials composing the batch are in the mixer. 
During this period, the drum shall rotate at a peripheral 
speed of approximately two hundred feet per minute. The 
drum shall be entirely emptied after each batch before 
recharging. 

The drum shall be thoroughly cleaned each time when out 
of operation for more than thirty minutes. 

Concrete shall be mixed only in such quantities as are 
required for immediate use. Concrete which shows 
evidence of partial set or which has been retempered or 
remixed shall not be used. 
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605.05.02 In central mix concrete, the concrete may be transported 
from the central mixer to the site of the work in non 
agitating truck bodies, providing the period of time elapsing 
from the time of mixing until the concrete is deposited is 
not more than thirty minutes. If it is anticipated that the time 
between mixing and depositing the concrete will be more 
than thirty minutes, the concrete shall be transported in 
truck bodies with mechanical agitators; providing that in no 
case shall the time exceed one hour. The truck bodies 
shall be of a type approved for transporting freshly mixed 
concrete. Transporting equipment shall be capable of 
discharging concrete having a slump of one and one-half 
to two and one-half inches at a rate of one cubic yard in 
ten seconds without manual or mechanical assistance. 

605.05.03 Admixtures: Shall be as specified in 605.03.04 

605.05.04 Ticket System: The Contractor shall provide and use a 
ticket system for recording the transportation of concrete 
from the central plant to the point of use. The tickets shall 
be serially numbered and not less than three inches by five 
inches in size. The ticket shall be issued to the truck 
operator at the point of loading. A printout system for 
producing these tickets in connection with automatic 
batching will be permitted. 

Each ticket shall show the quantity of concrete and the 
time of charging the mixer. When concrete is being mixed 
for more than one project or when more than one grade of 
concrete is being mixed, the ticket shall indicate the project 
and grade of concrete. The tickets shall provide space for 
the signature of the Plant Inspector and the Inspector at 
the site of the work. As necessary for proper control of the 
work, the Engineer may require additional information on 
the tickets and the tickets be signed. The tickets 
accompanying loads of concrete shall be collected at the 
site of the work at the time of delivery, and given to the 
Inspector upon his request. 

605.06 Transit-Mix Concrete: Transit-mix concrete shall be used only when 
specifically permitted by the Engineer. The Contractor shall request 
approval at least forty-eight hours in advance. The following information 
will be provided with the request: specific transit mix plant and location, 
number and type of transit-mix trucks, haul route, and the extent of the 
work. 

605.06.01 When transit-mixed concrete is used, all the specification 
requirements covering materials, proportioning, batching, 
mixing shall apply. 
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Truck mixers shall be of the revolving drum type, with the 
mixing drum watertight when closed. A tank shall be 
provided for carrying the mixing water. Only the prescribed 
amount of water shall be placed in the tank unless the tank 
is equipped with a device by which the quantity of water 
added to a batch can be readily determined. The size of 
the batch shall not exceed the maximum rated capacity of 
the mixer as stated by the manufacturer, and this capacity 
shall be stamped in metal in a prominent place on the 
mixer. The mixer shall be equipped with a locking device 
which will automatically prevent discharging the mixer prior 
to receiving the required number of drum revolutions. 

All solid materials shall be accurately measured at the 
proportioning plant in accordance with the specified 
requirements. The batch shall begin within thirty minutes 
after the water has been added to the cement or the 
aggregates. This time shall be reduced whenever in the 
judgment of the Engineer, conditions are such that a 
shorter time is necessary to prevent harmful effects on the 
concrete. Each batch shall be mixed not less than fifty or 
more than one hundred fifty revolutions of the drum at a 
rate of rotation specified by the manufacturer as the mixing 
speed. Any additional mixing shall be done at a slower 
speed specified by the manufacturer for agitation, and 
shall continue until the batch is discharged. 

Sufficient equipment shall be assigned to the job to satisfy 
the Engineer that the rate of delivery of the mixed concrete 
will be such that the complete pour as shown on the 
drawings can be made within the specified time set by the 
Engineer, which time shall be comparable to that in which 
the time would normally be made by an adequate plant 
located at the site. In no case shall the interval between 
loads exceed fifteen minutes. The concrete shall be 
discharged at the site within forty-five minutes after the 
introduction of the mixing water with the dry materials. This 
time shall be reduced whenever, in the judgment of the 
Engineer, a shorter time is necessary to prevent harmful 
effects on the concrete. 

605.06.02 The mixer shall have attached thereto a metal plate or 
plates on which is plainly marked a serial number, the 
maximum mixing capacity in terms of volume of mixed 
concrete, and the mixing speed of the drum or blades. The 
plate, or plates, on truck mixers and agitators shall also 
show the maximum agitating capacity in terms of volume of 
mixed concrete and the agitating speed of the drum or 
blades. Mixers shall be capable of combining the 
aggregates, cement and water and of discharging the 
mixture without segregation. The concrete as discharged 
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shall be within the specified limits for consistency and air 
content. 

605.06.03 Ticket System: The Contractor shall provide and use a 
ticket system for recording the transportation from the plant 
to the point of use. The tickets shall be serially numbered 
and not less than three inches by five inches in size. The 
ticket shall be issued to the truck operator at the point of 
loading. A printout system for producing these tickets in 
connection with automatic batching will be permitted. 

Each ticket shall show the quantity of concrete and the 
time of charging the mixer. In addition, the tickets shall 
bear the reading of the revolution counter at the time the 
mixer is charged, and at the time the mixing is completed. 

When concrete is being mixed for more than one project 
the ticket shall indicate the project and the grade of 
concrete. The tickets shall provide space for the signature 
of the Plant Inspector and the Inspector at the site of the 
work. As necessary for proper control of the work, the 
Engineer may require additional information on the tickets. 
The tickets accompanying loads of concrete shall be 
collected at the site of the work at the time of delivery, and 
given to the Inspector upon his request. 

605.07 Roller or Compactor: This equipment shall be a self propelled steel-
wheeled or pneumatic-tired roller weighing not less than ten tons or a 
self-propelled vibratory compactor of adequate size to compact the 
subgrade to ninety-five percent of a maximum density based on the 
Modified Proctor Method of determining density. 

If the weight of the compaction equipment is not stamped on the 
manufacturer's name plate, the Contractor shall present satisfactory 
evidence of its weight. 

605.08 Base Planer: A steel sub grade planer capable of being adjusted to fit the 
shape of the bottom of the pavement, supported by two flanged wheels 
on each end and resting on the side forms shall be drawn ahead of the 
paving operation either by the paver or other means. The planer shall be 
of sufficient weight to plane off all high spots encountered. 

605.09 Metal Template: An approved stiff metal template shall be provided to be 
used by the Inspector to check the subgrade in advance of the pavement 
construction. The template shall be on the job site prior to any pavement 
construction beginning. The template shall be of sufficient width to be 
supported on the forms and shall have the exact pavement cross-section 
as shown on the detail sheets. 

605.10 Finishing Equipment: The Contractor shall provide a self-propelled 
mechanical finisher on standard width paving. It shall be designed to 
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strike off the pavement as well as to consolidate and compact it to the 
required cross section. The finishing equipment, either singly or in 
combination width strike off and floating equipment shall provide a 
minimum of two oscillating screeds. 

An approved steel shot vibratory strike board with suitable handles for 
hand operation shall be provided. It shall be at least six inches longer 
than the width of the pour. 

605.11 Lane Tie Bar Installer: When not placed on approved chairs, lane tie bars 
shall be installed by use of an approved mechanical device. 

605.12 Vibrators: When required, approved vibrators for consolidating concrete 
along the faces of forms and adjacent to joints shall be provided. 

605.13 Foot Bridge: At least one movable bridge shall be provided for use in 
finishing the pavement, installing monument boxes, and crossing the 
pavement. The bridge shall be of such design and construction that it will 
not come in contact with the concrete. 

605.14 Bulkheads: Bulkheads for end-of-pour joints shall be of adequate 
thickness, and so designated as to permit the bars to extend through the 
joint. Slots shall be cut in the header board so it can be adjusted up or 
down as required. 

605.15 Concrete Saws: The concrete saw shall be self-propelled and shall be 
capable of cutting hardened concrete neatly to a depth as specified on 
the plans and/or details. The saw shall be equipped with a suitable guard. 

605.16 Joint Sealing Equipment 

605.16.01 Hot Poured Rubber: The heating kettle shall be of the 
indirect heating or double boiler type. It shall have 
thermostatically controlled heat, a built-in agitator and 
thermometers to indicate the temperature of the sealing 
material. 

605.17 Membrane Sprayer: When membrane curing is used, a pressure sprayer 
capable of applying a continuous uniform film will be required. 

605.18 Power Broom: A mechanical broom suitable for cleaning the pavement 
will be required.  

605.19 Other Equipment: The Contractor shall also furnish all other equipment, 
small tools and supplies, which are necessary to the proper prosecution 
of the work. 

606.0 Concrete 

Concrete shall consist of a mixture of Portland Cement (air-entraining), fine 
aggregate, coarse aggregate, and water from sources of supply approved by the 
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Engineer before shipments are started. The basis of approval of such sources shall 
be the ability to produce materials of the quality and in the quantity required. Mill 
tests for Portland Cement will be acceptable. 

606.01 Concrete Mix Design: The design of the concrete mixtures shall be based 
upon the water-cement ratio. The mix shall be governed by the net 
quantity of mixing water used per sack of cement which is necessary to 
obtain concrete of the desired strength and durability. 

The Contractor shall furnish the proposed mix design to an approved 
independent testing laboratory at least five days prior to placing concrete. 
All information necessary for the mix design including the specific gravity 
and dry rodded unit weight for both fine and coarse aggregate as well as 
the fineness modulus for the fine aggregates shall be submitted. The 
aggregate meets all requirements of these Specifications and showing 
the gradation of the material. 

Prior to the commencing of a concreting operation, the concrete mix shall 
be reviewed by the approved independent laboratory and approved by 
the Engineer. Evidence of actual tests shall be furnished indicating that 
the proposed design will result in concrete meeting the minimum 
allowable requirements. 

Concrete to be used for pavement construction shall meet the following 
minimum requirements: 

Minimum Cement Content 6 sacks/cyd 
Maximum Water Content 

(Incl. free moisture) 5.5 gal/sack 
Approximate Mix Portions 1;2;3¾ 
Minimum 28-Day Compressive 

Strength 3500 P.S.I. 
Modulus of Rupture 

7 days 500 P.S.I. 
28 days 650 P.S.I. 

Entrained Air 4% to 7% 
Slump 1½" to 3" 

The proportions of cement, fine and coarse aggregate of the mix which 
has been determined for the selected water-cement ratio shall be 
adjusted if necessary to produce a mixture having the required qualities of 
workability and consistency. The mix shall not contain an excess of 
mortar caused by too great a percentage of fine aggregate nor shall it be 
harsh from an excess of coarse aggregate. 

If it becomes impossible to obtain concrete of the desired plasticity and 
workability with the proportions originally designated, the Engineer shall 
change aggregate weights as required, maintaining the cement content 
originally designated. No change in the sources or character of the 
materials shall be made without due notice to the Engineer. 
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606.02 Consistency and Workability: The consistency of concrete mixes will be 
determined by the slump cone test as specified in the current Method of 
Test for Slump of Portland Cement Concrete, A.S.T.M. Designation: C-
143. 

The slump shall not be more than three inches nor less than one and 
one-half inches. 

In applying the slump tests, the slump shall be taken as the average of 
that obtained for three independent tests, but no individual test shall 
exceed by more than one-half inch the specified average. The samples 
shall be taken by the Inspector from the concrete immediately after it has 
been placed on the base or into the forms. Concrete shall reach its place 
in the finished work without segregation of any of the ingredients and 
within the consistency limits specified. 

The quantity of water previously mentioned shall be the maximum per 
sack of cement. If this amount of water produces concrete having a slump 
of more than three inches, the water shall be reduced until the slump is 
within the specified range. If the slump is less than one and one-half 
inches the amount of water shall be increased until the slump is within the 
specified range but the amount of cement shall be increased at the same 
time so that the amount of water per sack of cement does not exceed that 
amount specified. The concrete shall at all times be of such workability 
that it can be puddied readily into the corners and angles of the forms and 
around joints, dowels, tie-bars and reinforcement without excessive 
spading, segregation or undue accumulation of water or laitance on the 
surface. 

606.03 Air-Entrainment: The entrained air shall be obtained either by using air-
entraining cement, an approved air-entraining admixture, or both as may 
be necessary in order to ensure full compliance with the requirements of 
the specifications. The Contractor shall have available for immediate use 
at the site of the work a sufficient supply of air-entraining admixture to 
produce the required air content in the concrete for a maximum days 
pour. 

In the event the specified percentage of entrained air is not readily 
obtained, the Contractor shall immediately discontinue the use of that 
mixture and, according to the discrepancy, adjust the air content by one 
of the following methods: 

606.03.01 Excess Entrained Air: The Contractor shall provide an air-
entraining Portland Cement which will provide an air 
content within the specified limits; or in lieu, thereof, he 
may blend the air-entraining Portland Cement with 
Portland Cement manufactured at the mill, into a ratio 
which will reduce the air content to a value within the 
specified limits. The ratio of the two kinds of cement in the 
blend shall be approved by the Engineer. 
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606.04 High-Early Strength Concrete: Where the use of high-early strength 
concrete is required and approved, it shall be obtained by one of the 
following methods: 

A. By the use of not less than seven sacks of Air-Entraining Portland 
Type 1A, A.S.T.M. Designation: C 175 per cubic yard of concrete. 

B. By the use of not less than six sacks of Air-Entraining Portland 
Cement Type IIIA, A.S.T.M. Designation: C 175 per cubic yard of 
concrete. 

Unless otherwise approved by the Engineer, the additional cement per 
cubic yard required for high-early strength concrete shall be added by the 
sack at the site of the mixer and not added to the batch trucks at the 
batch plant site. 

606.05 Cold Weather Requirements: Cold weather concreting, when permitted by 
the engineers, shall be as specified in Section 610. 

606.05.01 Heating of Ingredients for Concrete: The ingredients for 
concrete shall be heated whenever necessary to produce 
concrete having a temperature of not less than fifty 
degrees Fahrenheit. When the concrete ingredients are 
heated, the concrete shall have a temperature not 
exceeding eighty degrees Fahrenheit. Heated concrete 
shall be obtained by heating the water or aggregates, or 
both. Aggregates shall not be heated over one hundred 
fifty degrees Fahrenheit. If water is heated in excess of one 
hundred fifty degrees Fahrenheit, the water shall be mixed 
with the aggregates before the cement is added. The 
materials shall be heated in such a manner, for such a 
period of time, and in such quantity as to produce concrete 
having a uniform temperature within the specified 
temperature range at the time of placing on the base or in 
the forms. The aggregates shall be free of ice and frozen 
lumps at time of batching. 

Aggregates in stockpiles or bins shall be heated by steam 
or hot water coils, live steam, or by indirect hot air. Heating 
by direct flame will not be permitted. When live steam is 
used to heat the aggregates in bins, and excess water is 
accumulated to such an extent as to cause the concrete to 
have a consistency outside the allowable slump limits, 
sufficient dry heated aggregate shall be substituted before 
batching operations commence to assure the production of 
concrete having a slump within the allowable limits. 

606.05.02 Concrete Accelerators: When the air temperature is below 
forty-five degrees Fahrenheit, the Engineer may allow or 
require the use of an accelerating admixture to accelerate 
the hardening of the concrete. Calcium chloride shall 
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conform to the requirements as specified in the current 
Specifications for Calcium Chloride, A.S.T.M. Designation 
D-98. 

The calcium chloride shall be added in solution form at the 
rate and concentrations specified herein by means of a 
dispenser. Job mixed calcium chloride solutions shall be 
mixed in the presence of the Inspector and at a 
concentration such that a quart of solution shall contain 
one pound of Type 1, or eight-tenths pound of Type 2 
calcium chloride. 

When the use of a calcium chloride admixture is authorized 
and the air temperature in the shade and away from 
artificial heat is from forty degrees Fahrenheit to forty-five 
degrees Fahrenheit, the calcium chloride shall be added to 
the concrete mixture at the rate of one quart (thirty-two 
fluid ounces) of job-mixed calcium chloride solution or one-
fifth gallon (25.6 fluid ounces) of premixed liquid calcium 
chloride solution, per sack of cement. For air temperatures 
below forty degrees Fahrenheit, the Engineer may require 
the quantity of solution dispensed per sack of cement to be 
increased. 

When paving is in progress and it is required that the 
quantity of calcium chloride solution dispensed be 
increased or decreased, the new quantity shall be attained 
in not less than two increments. Each rate shall be 
continued for approximately fifty feet of pavement before 
changing to the next. 

606.06 Hot Weather Limitations for Concrete: Casing of concrete during hot 
weather shall be limited by the temperature of the concrete at the time of 
placing. The temperature of the concrete may be controlled by casting 
during early morning hours, by cooling or protecting the aggregates from 
heat, by use of cold water in the mix or by a combination of these 
methods. 

Work shall be suspended by the Engineer when weather conditions 
become such that work cannot be continued in a manner necessary to 
obtain the specified product. 

606.07 Water-Reducing and Retarding Admixtures: Water-reducing and retarding 
admixtures shall be used only when authorized by the Engineer. 

The water-reducing and retarding admixture used shall be of a type and 
brand approved by the City. 

Based on the manufacturer's recommendation and such laboratory tests 
or field data as are currently available, the Engineer, with the cooperation 
of the Contractor, will determine amounts of admixture to be used prior to 
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starting any pour. The amounts shall be varied to fit atmospheric 
conditions, type of finishing equipment, and size of pour; but in no case 
shall the amount of admixture be reduced to less than twenty percent of 
the original amount during a pour in which some water reducing and 
retarding admixture has been used. The water reducing and retarding 
admixture shall be incorporated in each batch of concrete by means of an 
automatic dispenser as specified. 

607.0 Placing Concrete 

607.01 The placing of the concrete shall not commence or continue unless an 
Inspector is present, and the Engineer has approved the condition of the 
base. 

The base shall be moist at the time of placing concrete, but shall not be 
muddy, soft, or frozen. Rutting and other disturbances of like nature 
caused by material hauling equipment shall be prevented by the use of 
duckboards, wood, metal track, or other satisfactory means. The 
prepared base shall be maintained in its compacted state and in close 
conformity with lines, grades, and typical cross sections shown on the 
plans. 

Before concrete is placed, the base shall be made true by means of a sub 
grade planer. The top of the forms shall be kept free from concrete and all 
other substances, which would tend to hold up wheels of the planer. 
Depressions in the base shall be filled with the specified material and 
thoroughly compacted. 

The concrete shall be distributed or spread as soon as it is deposited on 
the subgrade by use of a mechanical concrete spreader. The method and 
manner of placing shall be such to avoid segregation. While being placed 
the concrete shall be spaded and compacted with suitable tools to 
prevent the formation of voids or honeycomb pockets. The concrete shall 
be especially well spaded and tamped against the forms and along all 
joints. Internal vibrators may be used if requested by the Engineer to fill 
voids and ensure a dense smooth surface. 

The depositing and spreading of the concrete shall be continuous, as far 
as possible, between transverse joints. When two or more pavers are 
used in tandem, no more than a fifty-foot gap will be allowed between the 
spreading of the bottom layer and top layer of concrete. The top layer of 
concrete shall be placed within thirty minutes after the bottom layer is 
placed. In the event of an unavoidable interruption of work continuing for 
more than one-half hour, a construction joint shall be placed. Sections 
less than ten feet in length between transverse joints will not be permitted 
and, if constructed, shall be removed at the Contractor’s expense. 

Where adjacent pavement lanes are constructed in separate pours, no 
equipment shall be operated on the recently placed pavement until: 
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A. Three days when the temperature is seventy degrees Fahrenheit 
and above; 

B. Five days when temperature is sixty to seventy degrees 
Fahrenheit; 

C. Seven days when the temperature is fifty to sixty degrees 
Fahrenheit; 

D. Twelve days when the temperature is forty to fifty degrees 
Fahrenheit. 

No other equipment, except concrete saws, will be permitted on the 
pavement prior to ten days after placement. 

Any equipment wheels operating on the pavement shall be operated in a 
manner to prevent damage to the edge of the pavement. All equipment 
wheels operating on the pavement shall be rubber tired. Any curing 
compound damaged before the required curing period is complete shall 
be repaired by spraying additional curing compound on the damaged 
areas. 

The paver shall not operate on the new slab until it has obtained the full 
designed strength of three thousand five hundred p.s.i. and then only 
when permitted by the Engineer. When the operation of the paver on the 
pavement is permitted, the Contractor will be required to distribute the 
load uniformly to prevent marking of the pavement. Bridging the joints by 
use of wood mats, boards, old tires, or other suitable equipment will be 
required. The skip shall be lowered to the pavement without impact. 

On pavement widening projects where a filler strip is required, the filler 
strip shall be placed as soon as practical after the removal of the forms 
from the slab. 

Construction of twenty-eight-foot residential pavement shall be by the full-
width pour method. Construction of these pavements by placing one lane 
at a time will be permitted only with approval of the City Engineer. 

When the forward movement of the equipment is stopped, vibratory and 
tamping action shall be stopped immediately. 

The placement of concrete shall stop in sufficient time each day to permit 
the finishing of the concrete and the placing of the required protective 
covering during daylight. 

607.02 Placing Concrete at Intersections: Where new concrete intersections and 
street returns are to be constructed in conjunction with a new longitudinal 
length of concrete pavement they shall be constructed: 

A. On all major and collector roads the intersections and street 
returns shall be constructed by a separate pour at least forty-eight 
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hours after the installation of the longitudinal length of pavement 
except with the approval of the City Engineer. 

B. On all residential streets the intersections and street returns shall 
be constructed by a separate pour at least forty-eight hours after 
the installation of the longitudinal length of pavement if noted in 
the Special Conditions or on the plans. 

607.03 Placing Steel Reinforcement: Where reinforcement is required the 
concrete shall be poured in two operations. The initial pour shall be struck 
off to the depth shown on the plans, below the proposed finished surface, 
and the reinforcement placed thereon. The reinforcement shall be placed 
three inches below the surface of the finished pavement unless otherwise 
specified. The concrete shall be struck off to the entire width of the pour 
and of sufficient length to permit the sheet or mat of reinforcement to be 
laid full length on the concrete in its final position as shown on the plans 
without further manipulation of the reinforcement. Adjacent sheets or 
mats shall be lapped as provided on the plans. 

Steel reinforcement shall not be distributed along the road but shall be 
placed in the concrete slab directly from the hauling equipment or from a 
bridge riding on the forms, except for irregular pours where it may be 
distributed outside the forms a short time before use. 

607.04 Curbs: Curbs are to be integral with the pavement and formed as shown 
on detail plans except where otherwise required. Concrete shall be of the 
same quality and consistency as that used for the pavement. 

The face and top of the curb shall be finished smooth and true to line, 
grade and cross section. No troweling more than necessary to obtain the 
desired result will be allowed. Prior to the initial set of the concrete the 
face of the curb shall be lightly brushed to give a slightly roughened 
surface. The paving and placing of the curb are to proceed 
simultaneously and curb construction and finishing shall follow 
immediately after the placing of the pavement concrete. 

At existing driveways the curb shall be dropped to within one and one-half 
inches of the gutter. Twelve to twenty-four foot curb cuts shall be made at 
all existing residential drives or where directed by the Engineer. Curb cuts 
for industrial and commercial drives shall be as directed by the Engineer. 

No curb cuts shall be left where drives do not exist at time of construction 
except upon the approval of a written request of the property owner 
submitted to the Engineer. Where castings are located in the curb line the 
forms shall be tapered to the outside of the casting for a minimum 
distance of ten feet on both sides rather than constructing a circular 
section of curb around the casting. If this situation occurs near a radius 
point, it is desirable to relocate the radius a distance to avoid the casting. 
The pavement at locations where this situation occurs shall be paid for as 
standard width pavement. 



CP-27 

607.05 All existing structures within the curb line or directly adjacent thereto and 
shown on the plans, including manholes, catch basins or inlets, water 
gates, and similar structures excepting fire hydrants shall be adjusted to 
fit the established grades. 

608.0 Joints 

608.01 General: All longitudinal and transverse joints shall conform to the details 
and locations shown on the plans and details. 

All joints shall be constructed true to line with their faces perpendicular to 
the surface of the pavement. Transverse joints shall be constructed at 
right angles to the centerline and shall not vary more than three-quarters 
inch from a true line and in no case shall the joint fall outside the center 
three inches of the load transfer device. Longitudinal joints shall be 
constructed along or parallel to the centerline unless otherwise required 
and shall not vary more than three-quarters inch from their true 
designated positions. The surface of the pavement adjacent to all joints 
shall be finished to a true surface, subject to the specified tolerance, and 
edged as shown on the details. The surface across the joints shall be 
checked with a ten foot straightedge as joints are finished, and any 
irregularities shall be corrected before the concrete has hardened. 

When the pavement is laid in partial width slabs, transverse joints in the 
succeeding slab shall be placed in line with the similar joints in the first 
slab. In the case of widening existing pavements, transverse joints shall 
be placed in line with similar joints in the existing pavement and as 
otherwise shown on the plans. 

The cost of all required joints shall be included in the price bid per square 
yard of concrete. 

608.02 Longitudinal Joints: Longitudinal joints shall be placed as shown on the 
plans and details. They shall be longitudinal sawed joints with tie bars, or 
longitudinal construction joints with hook bolts. 

608.02.01 Longitudinal Sawed Joints with Tie Bars (Joint "A"): Sawed 
longitudinal joints with tie bars shall be planes of weakness 
formed by sawing a one-eighth inch to one-quarter inch 
groove to a depth of one third of the thickness or a 
minimum of two and one-quarter inch. Three-eighths inch x 
thirty-inch tie bars shall be placed at the required depth 
parallel to the finished surface at right angles to the joint 
for twenty-eight-foot and thirty-six-foot wide pavements 
and shall be spaced in accordance with the detail. They 
shall be placed in the concrete on metal supports. 

Saw cutting shall be done as soon as practical to avoid 
shrinkage cracking but not so soon that raveling occurs. 
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608.02.02 Longitudinal Construction Joints with Hook Bolts (Joint 
"C"): Longitudinal construction joints with hook bolts shall 
be used in part-width construction and where curb or curb 
and gutter is to be constructed adjacent to the concrete 
pavement. The spacing of the one-half inch diameter hook 
bolts shall be as shown on the detail sheets. 

Where a construction joint is to be constructed, hook bolts 
and couplings shall be attached to the forms or otherwise 
held in position during the placing and finishing of the 
concrete so as to permit the removal of the forms without 
damage to the concrete or hook bolt assembly. The ends 
of the couplings shall be protected so that concrete, dirt, or 
other materials cannot enter the couplings and prevent a 
satisfactory connection with the hook bolt. 

Where hook bolts are installed for use in future pavement, 
the couplings shall be treated with a rust preventative oil 
and covered with neoprene or plastic plugs to ensure a 
seal against moisture penetration. This shall be done 
immediately after the removal of the forms. Where 
proposed widenings require extending hook bolts 
previously placed, the threads of the couplings shall be 
retapped. 

The concrete shall be edged with a tool having a radius 
and depth of lip as shown on the details. The second pour 
of concrete shall be edged with a longer lipped edging tool 
than the first pour. 

608.03 Transverse Joints: Transverse joints shall be contraction, expansion, or 
construction joints. Contraction joints shall be placed as indicated on the 
plans and construction joints wherever construction may require them. 

608.03.01 Transverse Contraction Joints (Joint "B"): This joint shall 
consist of a plane of weakness in the slab formed by a 
premolded strip or a sawed groove of the dimensions and 
positions shown on the plans and details. 

When transverse contraction joints are to be formed by 
sawing, care must be taken to saw the grooves soon after 
placing the concrete to prevent the formation of cracks due 
to contraction of the slab. 

608.03.02 Transverse Construction Joints with Hook Bolts (Joint "E"): 
Transverse construction joints shall be placed at the ends 
of all pours and at places where paving operations are 
stopped for a period of more than thirty minutes, except 
where such pours end at expansion joints. Construction 
joints shall be formed by placing a bulkhead and installing 
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the joint as shown on the plans and details. Conditions of 
Section 608.02.02 shall apply. 

608.03.03 Transverse Expansion Joints (Joint "D"): The pre-molded 
joint filler shall be cut rectangular in shape and shall 
extend one-half inch to one inch below the bottom of the 
slab. After installation, the top shall be not less than one-
quarter inch and no more than one inch below the finished 
surface. 

The filler shall be furnished in lengths not less than the 
lane widths being poured, except that lengths greater than 
twelve feet will not be required. Where more than one 
section is allowed and used in a joint, the sections shall be 
securely laced or clipped together. 

During installation, the joint shall be held in place by an 
approved installing device, which shall be securely staked. 
The top edge of the filler shall be protected, while concrete 
is being placed, by a metal channel cap of at least ten 
gauge material having flanges not less than one and one-
half inches in depth. The channel cap shall be shaped to 
the proposed crown of the pavement and shall extend over 
the full length of the filler. 

Under no circumstances shall any concrete be left above 
or below the expansion material or across the joint at any 
point. 

Any concrete spanning the ends of the joints next to the 
forms shall be carefully cut away after the forms are 
removed. 

608.03.04 Transverse Expansion Joints with Load Transfer Unit: All 
provisions listed in Section 608.03.03 shall apply as if 
repeated herein. 

The load transfer unit shall be dowel bars, spaced and 
arranged in the positions indicated on the plans, accurately 
held in place by an approved metal device so as to be 
perpendicular to the plane of the cross section of the 
pavement and parallel to the centerline at a distance from 
the surface equal to one-half the thickness of the slab. This 
device shall consist of connected transverse and 
longitudinal members arranged to hold each dowel so 
firmly that its final position before concreting operations 
shall not vary more than one-eighth inch per foot of length 
from its designated line and grade. The device shall be 
such as will permit the joint to be completely assembled 
alongside the work, and it shall be sufficiently rigid so that 
the joint can be lifted into place on the subgrade as a unit. 
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One end of each dowel bar shall be free to move in the 
slab as the concrete contracts and expands. To 
accomplish this, not less than two-thirds the length of each 
dowel shall be thoroughly coated with cutback asphalt 
RC-70 or RC-250. The cutback asphalt coating shall be 
sufficiently dry before using the dowels in the joint. The 
bars shall be installed so that the alternate bar on each 
side of the joint shall be the coated end of the bar. The 
coated end of the bar shall be fitted with a close fitting 
metal cap of an approved design to cover approximately 
two inches of the bar, with a suitable stop to hold the end 
of the cap at least one inch from the end of the dowel bar. 
Metal caps shall be of such a design that they do not 
collapse during construction. 

608.04 Expansion Joints at Fixed Objects: All fixed objects such as buildings, 
poles, pipes, etc. within or abutting the pavement shall be separated from 
the concrete by an expansion joint or pre-molded joint filler and all 
provisions listed in Section 608.03.03 shall apply as if repeated herein. 

608.05 Integral Curb Joints: In the construction of transverse joints of integral 
curb concrete pavement, special care must be taken to see that all 
transverse joints extend continuously through the pavement and curb and 
are properly finished with a radius tool. 

608.06 Joint Sealing: All joints requiring sealing shall be filled and sealed with 
hot-poured rubber-asphalt type compound unless approved otherwise by 
the City Engineer. 

All exposed joints shall be sealed with the specified filler after the 
concrete has been cured at least five days and before any traffic is 
permitted on the concrete. 

All saw cut joints shall be flushed with a jet of compressed air supplied at 
a working pressure not less than ninety p.s.i. immediately after sawing to 
remove the residue before it hardens. Hand tools shall be used, when 
necessary, to remove stones and other foreign materials from the joint 
groove. 

Immediately after the joints are cleaned they shall be sealed with a hot-
poured rubber compound. The surface of the concrete shall be dry at the 
time of sealing. 

A pressure applicator shall be used to seal all joints one-quarter inch or 
less in width with hot sealing material as specified. 

Pouring of the joint sealing material shall be done by the use of a 
separate pouring pot of the double-boiler type or from the melting kettle 
equipped with a pressure pump, hose and nozzle. Pouring shall be done 
so as to completely fill the joint and overlap the pavement surface by 
about one-eighth inch. Any sealing compound spilled on the surface of 
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the pavement shall be removed immediately. After the first pour has 
cooled to the temperature of the pavement and settled, a second pour 
shall be made to fill the sag or groove and bring the sealing compound 
flush with the surface of the pavement. 

The compound shall not be placed when the temperature in the shade is 
less than fifty degrees Fahrenheit except with the approval of the 
Engineer. 

Traffic will not be permitted on the poured joint material until the 
compound has hardened sufficiently to resist pickup. 

609.0 Consolidating, Finishing and Curing 

609.01 General: The sequence of operations after placing the concrete shall be: 
striking off and consolidating, floating, scraping and testing the surface 
with a straightedge, edging, and final finishing with a burlap drag. 

609.02 Striking Off and Consolidating: The pavement shall be struck off and 
consolidated with an approved mechanical finishing machine except that 
where the pavement width will not permit the use of a finishing machine 
or where the radius of the edge of the pavement is less than two hundred 
feet, hand methods will be allowed. The concrete shall be struck off at 
such an elevation that after consolidation and final finishing it shall be at 
the exact elevation and have the exact crown as shown on the plans. 
When striking off, a ridge of concrete of a depth at least four inches above 
the finished pavement grade shall be maintained in front of the strike off 
screed for the full width of the slab. Only sufficient mortar shall be worked 
to the surface to provide for a dense smooth finish. Excessive operation 
of the machine over a given area will not be permitted. 

When striking off and consolidating by hand methods are permitted, the 
concrete shall be approximately leveled and then struck off to such an 
elevation that when properly consolidated the surface will conform to the 
required finished grade. Otherwise the entire area of the pavement shall 
be consolidated by use of a vibratory strike board or screen to ensure a 
minimum of voids. The strike board or screed shall be moved forward with 
a combined longitudinal and transverse motion, the manipulation being 
such that neither end is raised from the side forms during the process. A 
slight excess of concrete shall be kept in front of the cutting edge at all 
times. When striking off and consolidating by hand methods, pours will be 
limited to single lane widths or less and one-quarter of the intersections 
with approval of the Engineer. 

A vibrator bar, which shall be sufficiently rigid to maintain the proper 
crown of the pavement section, may be used. The vibrator unit shall be of 
sufficient power to vibrate the concrete, to strike off, screed or trowel the 
surface without excessive concrete flowing under the bar at the gutter line 
location. 
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609.03 Floating: After striking off and consolidating, the concrete pavement 
surface shall be made uniform by transverse floating. A six foot 
transverse float shall be operated across the pavement by starting at the 
gutter and slowly moving to the center and back again to the gutter. The 
float shall then be moved forward one-half of its length and the above 
operation repeated. Care shall be taken to preserve the crown and cross 
section of the pavement. 

Other methods, which will produce results equivalent to the specified float 
method, will be permitted. Any alternate method shall first be approved by 
the Engineer before being used. 

609.04 Scraping and Testing the Surface: The surface of the pavement shall be 
tested by the Contractor prior to final finish with an approved straightedge 
ten feet in length. The straightedge shall be placed at the center of the 
slab with the blade parallel to the centerline and slowly moved to the curb 
edge. The straightedge shall be then moved forward one half its length 
and the operation repeated. All high spots shall be struck off and all low 
spots exceeding one-quarter inch shall be filled with fresh concrete and 
consolidated with a four foot long handled float. Gutters shall be checked 
by use of water to indicate flow. All flat spots shall be corrected 
immediately. Any surface irregularity of one-quarter inch or more shall be 
ground to true grade or removed and replaced as determined by the 
Engineer. 

609.05 Burlap Drag: As soon as all excess moisture has disappeared and while it 
is still possible to produce a uniform surface of gritty texture, the 
pavement shall be finished by dragging a seamless strip of damp burlap 
not less than four feet or more than six feet in width, over the full width of 
the pavement. The burlap shall be pulled manually over the pavement 
and shall be replaced as often as necessary to obtain the required 
texture. 

609.06 Surface Requirements: On the day following the placing of the concrete, 
the pavement will be straightedged as directed by the Engineer. A ten 
foot straightedge shall be placed parallel to the centerline so as to bridge 
any depressions and touch all high spots. All high spots indicated by a 
variation exceeding one-eighth inch from the straightedge will be plainly 
marked and shall be removed or reduced by rubbing with a carborundum 
brick and water. Should it be impossible to remove the high spots in the 
above manner, without disturbing the coarse aggregate, such spots shall 
be removed by an approved surface-grinding machine before the 
acceptance of the pavement. 

609.07 Removal of Forms: Forms shall not be removed from freshly placed 
concrete until it has set for at least twelve hours unless otherwise 
approved by the Engineer. Keyed joint forms shall remain in place for 
twenty-four hours. After the form pins have been pulled, the forms shall 
be carefully removed so that no damage will be done to the edge of the 
pavement. The form pins or forms shall not be placed on new pavement 
that is being cured with white membrane curing compound. 
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After the forms have been removed, the ends of all joints shall be cleaned 
and all honeycombed areas shall be pointed. The sides of the pavement 
shall be covered with curing compound. 

609.08 Curing 

609.08.01 General: The curing of the finished pavement shall be 
carefully and systematically carried out in accordance with 
the prescribed requirements. Failures to provide sufficient 
curing material to maintain the protection required or lack 
of sufficient equipment to take care of both the curing and 
other construction requirements shall be cause for the 
immediate suspension of the construction operations. 

After the final finishing operations and as soon as it is 
possible to do so without marring the surface, curing shall 
commence by applying white membrane curing compound. 
It shall be so applied as to maintain the maximum amount 
of moisture in the concrete and maintain a relatively 
uniform temperature in the slab for a period of at least 
seventy-two hours. 

609.08.02 White Membrane Curing: After the refinishing operations 
have been completed and immediately after the free water 
has left the surface, the concrete shall be cured with a 
white membranous compound applied uniformly over the 
entire pavement area. The compound shall be applied in 
one or two applications as directed by the Engineer. When 
the compound is applied in two applications, the second 
application shall follow the first within thirty minutes. 

The compound shall be applied in a continuous uniform 
film by means of automatic pressure sprayer equipment at 
the rate directed by the Engineer, but not less than one 
gallon per two hundred square feet of surface. Automatic 
spray equipment will not be required for irregular width 
pours. The equipment shall provide adequate stirring of the 
compound during its application. The equipment for 
applying the compound shall be approved by the Engineer 
before work is started. Should the method of applying the 
compound not produce a uniform film, its use shall be 
discontinued, and a new method immediately instituted. 

If the compound is too thick for satisfactory application 
during cold weather, the material may be warmed in a 
water bath at temperatures not over one hundred degrees 
Fahrenheit. Thinning with solvents will not be permitted. 

If rain falls on the newly coated pavement before the film 
has dried sufficiently to resist damage, or if the film is 
damaged in any other way, the Contractor will be required 
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to apply a new coat of material to the affected areas equal 
in curing value to that specified for the original coat. The 
treated surface shall be protected by the Contractor from 
injury for a period of at least seven days. All traffic, either 
foot or otherwise, will be considered as injurious to the film 
of the applied compound. A minimum of foot traffic will be 
permitted on the dried film as necessary to properly carry 
on the work, including the removal of any high spots, 
provided any damage to the film is immediately repaired by 
the application of a second coat of curing compound. 

Immediately after the forms are removed, the entire area of 
the sides of the slab shall be coated with the curing 
compound at the rate specified for the pavement surface. 
Hand-spray equipment will be permitted for the application 
of the curing compound over the sides of the slab. 

The Contractor shall provide alternate equipment for the 
protection of the pavement in case of breakdown of spray 
equipment. 

609.09 Protection Against Rain: In order that the pavement may be properly 
protected against the effects of rain before the concrete is sufficiently 
hardened, the Contractor shall have available at all times the materials, 
and shall take such precautions as are necessary, to protect the concrete 
from damage. 

610.0 Cold Weather Concreting 

610.01 General: No construction of concrete pavement shall be performed after 
November 15th unless specifically allowed by the City Engineer. 

Construction of concrete pavement shall not commence each year until 
after April 15th without written permission of the City Engineer. 

Concrete shall conform to the requirements of Section 606.05. 

Unless specifically authorized by the Engineer, concrete shall not be 
placed until the air temperature is thirty-five degrees Fahrenheit and rising 
with a predicted high of forty degrees Fahrenheit or higher. All concreting 
operations shall cease when the air temperature falls below thirty-five 
degrees Fahrenheit. 

Paving work shall stop in sufficient time each day to permit the finishing of 
the concrete and the placing of the required protective covering during 
daylight. 

The requirements specified herein for the curing and protection of 
concrete in cold weather are minimum requirements and the Contractor 
shall be responsible for the quality and strength of concrete laid during 
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cold weather. Any concrete injured by frost action shall be removed and 
replaced at the Contractor's expense. 

610.02 Base: Concrete shall not be placed on a frozen base. Any frozen material 
shall be excavated and replaced with a suitable material and compacted 
as specified herein. When the predicted low air temperature is less than 
thirty-two degrees Fahrenheit, the prepared base shall be covered with a 
layer of clean straw or hay twelve inches in thickness. A sufficient supply 
of clean straw or hay shall be distributed along the line of work to meet 
the needs. The straw or hay shall be removed from the base immediately 
ahead of the paving operations and piled along the line of construction for 
use in covering the finished pavement. Prior to placing the concrete, the 
base shall be cleaned of loose straw or hay. 

610.03 Placing Concrete: Forms shall be free of ice, snow, and frost at the time 
of pouring concrete. 

The temperature of the concrete at the time of placing shall be not less 
than fifty degrees Fahrenheit or more than eighty degrees Fahrenheit. 

Curing compound shall be placed immediately after the surface water 
sheen disappears. 

610.04 Protection During Curing: When directed by the Engineer, the Contractor 
shall provide the necessary materials for protecting the concrete as 
specified herein, prior to the placement of concrete. 

When the predicted low air temperature falls below fifty degrees 
Fahrenheit within four days after the placement of concrete, the pavement 
shall be completely covered with not less than twelve inches of loose, dry 
straw or hay. 

The straw or hay shall be completely covered with a suitable impervious 
material prior to precipitation. If the straw or hay protecting the pavement 
becomes wet, it shall be removed and replaced with dry material. When 
cold weather protection has been started, it shall be continued for a 
minimum of seven days or until the concrete has reached seventy percent 
of its designated strength. Additional protection may be required by the 
Engineer, if predicted low air temperatures are less than twenty-five 
degrees Fahrenheit. 

High-low thermometer(s) shall be furnished and installed as directed by 
the Engineer to record the maximum and minimum temperature of the 
protected concrete. Additional protection of the pavement may be 
required by the Engineer if, in his opinion, the temperature of the concrete 
may fall below fifty degrees Fahrenheit within seven days after 
placement. 

All protective coverings shall be placed around and over the forms to at 
least twelve inches beyond the form line. Periodic inspections shall be 
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made to assure that the protective covering is properly maintained in 
place. 

When hay or straw is used to cover a pavement of subgrade, open flame 
flares will not be allowed. The Contractor must provide battery operated, 
incandescent warning lights and flashers to identify the construction site. 

611.0 Sidewalks 

611.01 General: Sidewalk shall be built on the specified line and grade. Width of 
walk is to be five feet and minimum thickness is to be four inches, unless 
shown otherwise on the drawings. Reinforcing, if required, will be as 
shown on the drawings. 

The Contractor shall accurately prepare the subgrade before laying 
sidewalk. Exposed roots and vegetation shall be removed and replaced 
with sand. Where the proposed base is above the ground level, the walk 
is to be laid on tamped sand fill. 

Forms shall extend the full slab thickness and are to be substantially held 
in place by stakes or other approved form of bracing. 

611.02 Concrete: Sidewalk concrete shall be as specified in Section 606 except 
that the minimum cement content shall be five sacks per cubic yard. 

All concrete shall consist of a single course, tamped and spaded into 
place. As soon as free mortar appears, a straightedge template shall be 
used as a strike off across the two forms to ensure a true surface. The 
work shall be wood troweled where necessary to compact the concrete. 
The final surface, unless otherwise indicated on the drawings, shall be a 
broom finish. 

The edges of the flags shall be turned down with an edger having a 
radius not exceeding one-quarter inch. 

611.03 Joints: In all sidewalks, an expansion joint shall be placed every fifty feet. 
At street, driveway, or crosswalk intersections, an expansion joint shall be 
placed between the new walk and the existing walk, driveway, or curb. 

Expansion joints shall consist of non-extruding bituminous material one-
half inch thick with a width equal to the walk thickness plus one-half inch 
and a length equal to the width of the walk. 

Contraction joints shall be placed at five foot intervals between expansion 
joints, unless otherwise indicated on the drawings. These joints shall be 
made with a double edger having a radius not exceeding one-quarter inch 
and at right angles to the forms. 

Where abutting a pavement with concrete curb, the sidewalk thickness 
shall be increased to the depth of the curb. 
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611.04 Curing: After the finishing operations have been completed and 
immediately after the free water has left the surface, the surface of the 
slab shall be completely coated and sealed with a uniform layer of white 
membranous curing compound applied with a pressure sprayer. 

611.05 Protection of Work: All freshly laid concrete shall be protected against 
damage by erection of suitable barricades with warning lights lighted from 
dusk to dawn. The concrete shall be protected against the elements for 
not less than three days. In no case shall the contractor permit anyone to 
walk on the surface before the concrete is thoroughly set. 

611.06 Cold Weather Protection: At any time when there is danger of freezing 
temperatures, the contractor shall cover all fresh concrete with a 
minimum of twelve inches of loose, dry straw or hay. This protective 
covering shall remain in place until the concrete has developed a 
compressive strength of not less than two thousand eight hundred 
pounds per square inch or for a minimum period of fourteen days. 

611.07 Removing Forms and Backfilling: After the concrete has set sufficiently, 
the forms and stakes shall be removed without damage to the concrete, 
and the spaces on both sides backfilled, compacted and graded to meet 
established grades. Excess materials shall be removed from the job. 

611.08 Supervision and Inspection: The Owner and the Engineer shall at all 
times have access to the work. The Contractor shall have a 
representative in responsible charge of the work on the site at all times, 
who shall have the necessary qualifications and authority to execute, 
adhere to, and carry out the requirements of the specifications. Orders 
from the Owner given to this representative shall be as authorative as 
though given to the Contractor. All work must be completed to the 
satisfaction of the Owner. 

611.09 Defects Before Acceptance: All settlements, defects, or damages in any 
portion of the work due to travel, rain, storm, snow, ice, frost, leaves, 
improper curing, or other causes shall be repaired or replaced to the 
satisfaction of the Owner. Any repairs shall be made at the expense of 
the Contractor. 

611.10 Permits: The Contractor shall obtain any necessary construction permits 
required for work within public streets, highways, roads or alleys. He shall 
pay for same at his own expense as well as for any inspection fees that 
may be required in connection with such permits and shall conduct his 
construction operations in accordance with provisions of such permits. He 
shall also furnish any required bonds and pay the cost of same. A permit 
shall be required for work done under these specifications for the use of 
water from hydrants. The fee of such permit shall be based on an 
estimate of the amount of water proposed to be used. No pipe wrench or 
device other than a Fire Department standard hydrant wrench shall be 
used for opening or closing hydrants. No water shall be used from private 
taps without agreement between the Contractor and the householder 
involved. 
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612.0 Testing 

612.01 Concrete Test Cylinders: Test specimens will be made according to the 
current Method of Making and Curing Concrete Compression and Flexure 
Test Specimens in the Laboratory, A.S.T.M. Designation: C 192. 

The compressive strength of the concrete test cylinders will be 
determined according to the current Method of Test for Compressive 
Strength of Molded Concrete Cylinders, A.S.T.M. Designation: C 39. 
Cylinders and cores tested in compression must show a compressive 
strength of three thousand five hundred p.s.i. or more at twenty-eight 
days. 

The above tests shall not be construed as the controlling factor in the 
design of the mix, but rather a measurement of the minimum quality of the 
material placed in the work. 

All tests shall be made by the independent laboratory approved by the 
City Engineer. 

Reports of all tests shall be directly and promptly mailed to the City 
Engineer. Included on the report shall be the date the cylinders were 
received by the laboratory. 

The testing laboratory shall make all test cylinders in a manner prescribed 
by A.S.T.M. These cylinders shall be properly identified as to job location 
and date made. The cylinders shall be made in cardboard forms provided 
by the testing laboratory. 

The concrete for the test specimens shall be taken from the concrete 
deposited on the base and shall be carried to the molds. The material 
shall not be taken at random, but each shovel full shall represent as near 
as practicable the true proportions of the mortar and coarse aggregate as 
they occur in the mix, and shall be taken from a batch representative of 
the average consistency of the concrete being placed. 

Any cylinders damaged or lost which will preclude testing shall have 
substituted therefore pavement cores taken as directed by an approved 
testing laboratory. 

The Contractor shall protect and field cure all test cylinders no less than 
twenty-four hours or more than forty-eight hours. The Contractor shall 
provide, prior to starting pavement construction, a sufficient number of 
heavy duty metal boxes with locks for curing and protecting the cylinders. 
The boxes shall be of sufficient size to hold three cylinders and shall be 
insulated to provide the required curing. After the initial curing the 
Contractor is responsible and shall within forty-eight hours of the time of 
molding of the cylinders deliver them to the approved testing laboratory or 
a site designated by the Engineer. 
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Unless otherwise noted, the Contractor will only be liable for additional 
tests required because of the questionable character of the concrete. 

612.01.01 Number of Test: The testing laboratory will take a minimum 
number of at least three six-inch by twelve-inch test 
cylinders for each four hundred linear feet of each pour of 
street paving. 

When the nature of the work requires a pour of less than 
ten cubic yards in one day, the test may be omitted if 
approved by the Engineer, but a standard test cylinder 
shall be made and stored and shall be tested if so directed 
by the Engineer. 

Of the three cylinders taken, one cylinder shall be tested at 
seven days and the other two cylinders at twenty-eight 
days. 

612.01.02 Results of Tests: If the average results from the cylinders 
cured as required are below the required twenty-eight day 
strength, it will be sufficient reason for rejecting that portion 
of the pavement and also rejecting for future use the 
materials being used. 

If any one cylinder is deficient in the required strength, core 
samples may be cut from the finished pavement by the 
City at the expense of the Contractor. These cores will be 
taken along the pavement strip at distances of twenty feet 
in each direction from the location at which the deficient 
cylinder specimen was taken. 

That portion of the pavement, which is determined to be 
below the designated strength, shall be removed and 
replaced at the Contractor's expense. 

612.02 Cores and Pavement Thickness: Before final acceptance of the work, the 
thickness of the pavement shall be determined by depth measurement of 
cores taken from it and the measurement shall be used as a basis for 
final payment. 

The thickness of a uniform thickness slab shall be determined by the 
average measurement of the length of the cores taken from it and by 
measurement of edge thickness. 

One core shall be drilled from each five hundred feet of each pour of 
pavement measured continuously in the order in which it was laid and at 
variable distances from the centerline over the entire project and at each 
location where the thickness of the concrete pavement changes such as 
intersections, cul-de-sacs, and widening lanes. 
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Upon securing a core and before moving to a new location, the resulting 
hole shall be filled with the specified concrete, thoroughly rodded and 
finished flush with the adjacent concrete surface. The average depth of 
core will be used to determine the thickness of the pavement. 

Should the depth of pavement represented by any one core be deficient, 
additional cores shall be taken at twenty-five-foot intervals in each 
direction on a line through the original core parallel to the centerline until 
the limits of the deficient area are determined. In all cases where the 
pavement depth is deficient, an additional core shall be taken in the 
abutting transverse slab directly opposite the deficient core. 

For areas deficient in depth, the concrete shall be removed and replaced 
within the limits of the nearest transverse joints with concrete of required 
thickness. 

612.03 Final Cleanup: Any concrete spilled on the pavement or structures shall 
be removed and the pavement or structure cleaned before the concrete 
sets. All drainage structures, manholes, or gatewells shall be thoroughly 
cleaned and repaired. 

All debris, equipment, excess earth, aggregates or material shall be 
removed from the site. Any damage to trees, fences, lawns, shrubs, or 
other facilities shall be repaired and restored to original condition. 

Seeding or sodding of the berm area will not be required unless 
specifically indicated on the Drawings or listed as a separate bid item. 
The berm area shall be graded to a smooth slope from the sidewalk or 
property line to the curb. All gravel driveways shall be reconstructed. 

When indicated on the plans, and where within the street right-of-way, 
existing manholes, gate wells, hydrants, catch basins, etc., shall be 
adjusted, altered or rebuilt as necessary and brought to the new grades 
so as to conform to the new work. These adjustments shall be made by 
the Contractor, and, unless noted in the proposal, shall be considered as 
incidental work. 

612.04 Barricades: Barricades for the protection of the concrete and signs, 
flashers or barricades necessary for traffic control and public safety shall 
be erected by the Contractor at locations indicated on the Drawings or 
Detailed Sheet as required by the Engineer. Such barricades shall remain 
in place and shall be maintained by the Contractor until such time as the 
Engineer authorizes removal. If the barricades are removed without 
approval, they will be replaced by the City and all costs for their 
replacement will be charged to the Contractor. 

The cost of barricades, signs or flashers for protection of the pavement or 
for traffic control and public safety shall be considered incidental to the 
cost of construction. The cost of permanent barricades shall be paid for at 
the unit price bid in the Proposal. 
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612.05 Basis of Payment: The Contractor will be paid for the amount of concrete 
actually in place, as specified hereafter. In the event the concrete is 
deficient in the required width in any area by more than one percent, the 
Engineer may require that this area be removed and replaced at the 
correct width and the Contractor shall bear all expense for the 
replacement. 

Payment shall be made on the basis of square yards of concrete in place. 

613.0 Cement and Admixtures 

613.01 Description: This specification permits the use of various types of cement 
and several combinations of cement and water-reducing admixtures for 
the grades of concrete shown in the table. 

The requirements for furnishing and placing these concrete mixtures shall 
be in accordance with the M.D.S.H.&T. 1973. Standard Specifications 
with the following exceptions and additions: 

613.01.01 Materials: The additional materials permitted by this 
specification shall meet the following requirements: 

A. Portland-Pozzolan Cement: Portland-pozzolan 
cement shall meet the requirements for Type IP-A 
of A.S.T.M. C 595, except that it shall meet the 
same three, seven, and twenty-eight-day 
compressive strength requirements as specified for 
Type IA in Tables 2 and 2a of A.S.T.M. C 150. 

B. Air-Entraining Agent: Any air-entraining agent 
required to control the final air content within the 
specified limits shall be of the vinsol resin type. 

613.01.02 Concrete Mixtures: The combinations and quantities of 
cement, water and reducing admixtures permitted shall be 
as shown in the table. 

613.01.03 Equipment and Traffic Limitations: Since the rate of cure 
for pozzolanic concrete is slower than for the other 
ordinary types, the determination for allowing equipment 
and traffic on such pavements will be based on flexural 
strength results from test beams. The assumed daily 
percentage increase in strength values listed in Table 
7.01-4 will not be used for determining the strength of 
concrete made with pozzolanic or slag cements. 

613.01.04 Seasonal Limitations: Concrete mixtures containing Types 
IP-A cement shall not be used before May 15th or after 
October 15th. 
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TABLE FOR COMBINATIONS OF CEMENT AND WATER-REDUCING ADMIXTURES 

Grade of 
Concrete 

Cement Types 
Permitted 

 
Cement 

 
Water Reducer 

IA, IP-A, IS-A 564# (6.0 Sks) Optional 3,500 P.S.I. 

IA, IP-A 517# (5.5 Sks) Required* 

 

*As recommended by the manufacturer of the water-reducing mixture. 
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801.0 Work Included 

The work consists of the construction of one course concrete pavement, excavation, 
including grading to back of proposed sidewalks, and miscellaneous items of work. 

802.0 Excavation and Subgrade 

Excavation shall include all excavation necessary for the construction of the concrete 
pavement and sidewalks, and for the grading of the roadway and street to the 
sections called for on the plans. Excavation will not include that necessary for the 
construction of catchbasins, inlets, sewers, etc. Excavation shall include any sod, 
loam, or unstable material below pavement subgrade which, if there be any, shall be 
removed and replaced with excavated or offsite sand or gravel compacted in place. 

The pavement subgrade shall be shaped to the required grade and cross section. All 
holes, ruts, and depressions shall be filled with porous material thoroughly 
compacted. Sewer catch basin lead lines shall be rolled with a pneumatic tired or 
other approved roller, or by loaded trucks as may be approved. 

Before laying the concrete pavement, the subgrade shall be well rolled with a power-
driven roller weighing not less than five tons nor more than eight tons. Rolling shall 
be continued until the subgrade is uniformly compacted, properly shaped, and true to 
grade and alignment. After begin prepared in the above manner, the subgrade shall 
be so maintained until the concrete pavement has been placed thereon. All 
depressions developing under traffic on the subgrade, or in connection with the 
rolling, shall be filled with suitable material properly compacted by re-rolling or hand 
tamp. 

Just before the concrete pavement is placed, the subgrade shall be checked for 
grade. All high places shall be removed to true grade, and any low places filled with 
porous material and rolled or hand tamped until smooth and firm. 

Excavation shall be incidental to this contract. 

803.0 Concrete 

803.01 General: Concrete shall consist of a mixture of Portland cement (Air 
Entraining), fine aggregate, coarse aggregate, and water. Concrete shall 
be of the grade specified for the class of work constructed. The materials 
shall conform to the specifications therefore as found under "Material 
Requirements" of these specifications. 

803.02 Design and Classification: Concrete shall be proportioned on the basis of 
the minimum cement content per cubic yard of mixed concrete based on 
the compressive strength when cured in moist air at seventy degrees 
Fahrenheit for twenty-eight days. The ratio of fine to coarse aggregate for 
any mix shall be determined by the Contractor subject to the approval of 
the Engineer. 



RR-2 

 
 

Grade 

Min. Cement 
Content Sacks/ 
Yd3 Concrete 

Max* U.S. Gal. 
Water/Sack 

Cement 

Approx. Ratio by 
Vol. Bet. Aggr. 
Fine; Coarse 

Compressive 
Strength 28 

Days Lbs./In2

A 6 6 2:3 3,500 
B 5 6.5 2:3 3,000 

 
* The maximum volume of water per sack of cement includes the surface moisture 

carried by the aggregates. 

The mix shall be adjusted if necessary so the entrained air in the mix is 
from five percent to seven percent. Mix shall be tested for this 
determination as provided under "Test of Materials" elsewhere in these 
specifications. 

803.03 Transit-Mix Concrete: Truck mixers shall be of the revolving drum type, 
with the mixing drum water tight when closed. A tank shall be provided for 
carrying the mixing water. Only the prescribed amount of water shall be 
placed in the tank unless the tank is equipped with a device by which the 
quantity of water added to a batch can be readily determined. The size of 
the batch shall not exceed the maximum rated capacity of the mixer as 
stated by the manufacturer, and this capacity shall be stamped in metal in 
a prominent place on the mixer. The mixer shall be equipped with a 
locking device, which will automatically prevent discharging the mixer 
prior to receiving the required number of drum revolutions. 

All solid materials shall be accurately measured at the proportioning plant 
in accordance with the specified requirements. The batch shall be 
charged into the mixer in a manner acceptable to the Engineer. Mixing 
shall begin within thirty minutes after the water has been added to the 
cement or the aggregates. This time shall be reduced whenever, in the 
judgment of the Engineer, conditions are such that a shorter time is 
necessary to prevent harmful effects on the concrete. Each batch shall be 
mixed not less than fifty nor more than one hundred fifty revolutions of the 
drum at a rate of rotation specified by the manufacturer as the mixing 
speed. Any additional mixing shall be done at a slower speed specified by 
the manufacturer for agitation, and shall continue until the batch is 
discharged. 

Sufficient equipment shall be assigned to the job to satisfy the Engineer 
that the rate of delivery of the mixed concrete will be such that the 
complete pour as shown on the drawings can be made within the 
specified time set by the Engineer, which time shall be comparable to that 
in which the time would normally be made by an adequate plant located 
at the site. In no case shall the interval between loads exceed fifteen 
minutes. The concrete shall be discharged at the site within forty-five 
minutes after the introduction of the mixing water with the dry materials. 
This time shall be reduced whenever, in the judgment of the Engineer, a 
shorter time is necessary to prevent harmful effects on the concrete. 
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803.04 Central Mixing Plant: When the use of a central mixing plant is 
authorized, concrete shall be mixed in a batch mixer subject to all the 
requirements heretofore specified for machine mixing. The quality and 
consistency of the concrete at the point of delivery at the site shall be as 
specified and free of segregation. 

The rate of delivery of the mixed concrete shall be such that the interval 
between loads shall not exceed ten minutes. The period of time elapsing 
form the time of mixing until the concrete is deposited in the work shall 
not exceed forty-five minutes, provided, however, when this time exceeds 
ten minutes, mechanical agitators in the transporting vehicles shall be 
provided. 

803.05 Handling, Transporting and Placing: The concrete shall be transported to 
the place of final deposit as rapidly as practicable, with a minimum of 
handling by methods which will present segregation. Regardless of the 
method of transporting, handling, and placing, the concrete when 
deposited in the forms shall have the quality and consistency specified. 

803.06 Protecting and Curing: Fresh concrete shall be protected from rain 
whenever necessary, by tarpaulins or other suitable means. No concrete 
shall be walked on or in any way disturbed after being placed until it has 
been thoroughly set to the satisfaction of the Engineer. 

Exposed surfaces of concrete shall be protected from premature drying 
for a period of at least seven days after pouring. The methods shall be 
effective but not detrimental in any way to strength or finish of the 
concrete and shall be subject to approval of the Engineer. Curing 
compound shall be used in strict accordance with the manufacturer's 
specifications. Surfaces remaining in contact with the forms shall be 
considered as adequately protected against loss of moisture providing 
there is no opening at the joints of the forms. 

803.07 Cold Weather Work: Concrete shall not be placed when it appears likely 
that the air temperature may fall below forty degrees Fahrenheit during 
the pouring or within the following twenty-four hours unless preparations 
are made and precautions taken to prevent any damage to the concrete 
resulting from the low temperature. When placing concrete in cold 
weather, the Contractor shall plan and prosecute his work in a manner, 
which will assure satisfactory results. Any concrete damaged by freezing 
shall be removed and replaced by the Contractor at his own expense. 

Concrete when deposited in the forms shall have a temperature of not 
less than fifty-five degrees Fahrenheit or more than one hundred twenty 
degrees Fahrenheit. The concrete shall be maintained at not less than the 
minimum temperature of fifty-five degrees Fahrenheit for at least seventy-
two hours after placing, or longer if necessary, until the concrete has 
thoroughly hardened. 

Concrete materials entering the mixer shall be free from lumps, frost, 
snow, or ice. When necessary, the concrete materials shall be heated in a 
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manner which will keep the materials clean and free from injurious 
substances. The maximum temperature of any material, including the 
water, shall not exceed one hundred forty degrees Fahrenheit. Salt or 
other chemicals shall not be added for prevention of freezing unless 
approved by the Engineer. 

The methods used in protecting the poured concrete and maintaining the 
specified temperature during the period of curing shall be subject to 
approval of the Engineer. Only such methods shall be used which will 
maintain a reasonable uniform temperature and provide proper moisture 
conditions for curing. 

804.0 Materials 

804.01 General: The material to be furnished and used on this contract shall 
conform to the requirements specified herein. 

804.02 Water: Water used for concrete shall be free from oil, acid, alkali, organic 
matter and any other deleterious substances. City water shall be used 
unless permission in writing to use other water is given by the Owner. The 
Contractor shall pay for water used. 

804.03 Cement: The cement shall be an established brand of Portland Cement 
and it shall conform to the requirements of the A.S.T.M. Standard 
Specifications for Portland Cement, C-175-46-a-T (Air Entraining). 
Sampling and testing of cement shall be done in accordance with 
A.S.T.M. C-114-46T. 

804.04 Fine Aggregate (Sand): Fine aggregate shall be natural sand consisting 
of hard, strong, durable particles, free from adherent coatings, clay lumps 
and other deleterious matters, and at the time of use shall be entirely free 
from frozen material. The aggregate shall conform to the Standard 
Specifications 2NS for fine aggregate for Portland Cement Pavement of 
the M.D.S.H. 

804.05 Coarse Aggregate: Coarse aggregate shall consist of hard, strong, 
durable pebbles, crushed stone, or slag free from adherent coatings, clay 
lumps, coal and other foreign matter. 

Slag shall be clean, tough, durable particles of air cooled blast furnace 
slag, reasonably uniform in density and quality, free from glassy pieces, 
and weighing not less than seventy-five pounds per cubic foot (dry rodded 
material). Sulfur content shall not exceed two percent by weight. Test 
beams incorporating the slag as coarse aggregate, made and tested in 
accordance with the A.S.T.M. Standard Method of Test for Flexural 
Strength of Concrete, C-78-44, shall have a modulus of rupture of not 
less than five hundred fifty pounds per square inch at seven days and six 
hundred fifty pounds per square inch at twenty-eight days. 

804.06 Admixtures: Admixtures of any kind shall not be used in concrete without 
the written consent of the Owner. 
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804.07 Joint Filler 

804.07.01 Non-Extruding Bituminous Fibre for Expansion Joints: 
Bituminous fibre joint filler shall conform to the 
requirements of the Standard Specifications for Preformed 
Expansion Joint Filler for Concrete A.A.S.H.O. Designation 
M-59-42. 

804.07.02 Bituminous Filler for Contraction or Dummy Groove Joints: 
Bituminous joint filler shall conform to the requirements of 
the Standard Specifications for Preformed Expansion Joint 
Filler of Concrete A.A.S.H.O. Method M-33-42. 

804.07.03 Testing: Testing of preformed joint fillers shall be done in 
accordance with A.A.S.H.O. Method T-42-42. 

804.07.04 Poured Joint Fillers: Shall conform to the Standard 
Specifications for "Filler, Joint Sealing", Hot Poured Type 
(for concrete) Fed. Spec. SS-S-164. 

804.08 Test of Materials 

804.08.01 General: The Contractor, at his own expense, shall furnish 
tests of cement, fine aggregate, coarse aggregate, 
concrete mix, and test cylinders. Testing to be done by an 
approved independent testing laboratory. All testing is to 
be done in accordance with the latest revision of the 
A.S.T.M. applicable specification. 

804.08.02 Test Cylinders: Two test compression cylinders shall be 
made for each day's pour. One shall be tested for seven-
day strength, and the other for twenty-eight-day strength. 
The cylinders will be made by an inspector representing 
the Owner. The laboratory shall furnish the necessary 
forms. The Contractor shall properly store cylinders on the 
job in damp sand at proper temperatures and shall deliver 
cylinders to the laboratory within forty-eight hours after 
they are made. 

805.0 Forms 

Forms shall be durable and rigid, straight and free from distortion and of sufficient 
strength to resist the pressure of the concrete against them without springing. They 
shall be of an approved section and full depth. They shall be joined neatly and 
sufficiently tight to prevent mortar leakage and shall be securely staked, braced, and 
tied to the required line and grade. All forms shall be thoroughly cleaned before 
concrete is deposited. 
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806.0 Pavement Construction 

806.01 General: After the subgrade has been prepared and accepted in 
accordance with foregoing provisions, the concrete pavement shall be 
placed to the thickness indicated on the plans. Concrete shall be Grade 
"A" as specified elsewhere herein. 

806.02 Joints 

Pavement Joints shall be constructed as shown on the drawings. 

Key Joints shall be constructed in accordance with the details shown. 

Expansion Joints (Transverse) shall be located at all street intersections 
and intervals not to exceed four hundred feet. The expansion joints shall 
be three-quarters inch in width and shall be filled with pre-molded 
bituminous fiber, non-extruding joint filler three-quarters inch thick, and of 
a width determined by the thickness of the slab, and as specified herein 
and shown on plan. 

Contraction Joints (Dummy Groove) Longitudinal and transverse 
contraction joints shall be constructed as shown on the drawings. 
Transverse joints shall not be spaced more than twenty feet apart. All 
joints shall be constructed with "Poured Joint Filler" after concrete has 
set. Pre-molded joint filler may be used. 

All Joints shall be constructed in a true vertical plane with transverse 
joints at right angles to the centerline of the street. At expansion joints, 
the bottom of the pre-molded filler shall be set one-half inch below the 
bottom of the pavement and fastened securely in a vertical plane until the 
concrete is poured and set. Care shall be exercised in pouring and 
spading the concrete to avoid forcing the concrete under the joint. 
Defective joints shall be reconstructed by the Contractor at no extra 
expense to the Owner. Pre-molded filler shall conform to the cross 
section of the pavement slab for its entire width and slot (one-half inch x 
three-quarters inch) left at the top edge filled with approved asphaltic filler 
poured flush with the pavement surface. 

806.03 Placing Concrete: The mixed concrete shall be deposited on a wetted 
subgrade to the required depth in successive batches and in continuous 
operation without the use of bulkheads between joints. While being 
placed, the concrete shall be sliced and spaded so that the formation of 
voids or honeycomb pockets is prevented. Concrete shall be 
exceptionally well spaded and tamped against the curbs and along all 
joints. 

806.04 Strike Off: After placing, the concrete shall be struck off with a screed, cut 
to the crown of the pavement and weighing at least fifteen pounds per 
lineal foot. The screed shall rest on the side forms or gutter apron and 
shall be drawn forward with a sawing motion. A depth of at least two 
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inches of concrete shall be carried in front of the strike off screed for the 
full width whenever the screed is being drawn forward. 

Cement mortar gathered from the surface of the concrete already placed 
shall not be used in filling boot tracks or stony areas, but such areas shall 
be dug out, refilled with concrete and worked smooth. 

806.05 Tamping: Immediately following the screeding, the pavement shall be 
tamped. A separate template may be used for tamping or the strike-off 
template may be used if it is of suitable construction. In the tamping 
operation, one end of the template shall rest on the form or edging, while 
the other is lifted and dropped, advancing at such a rate that the whole 
surface is struck at least once. The opposite end shall then be lifted and 
dropped in the same manner. Neither end shall be advanced more than 
one foot ahead of the other. 

806.06 Floating: Immediately following the tamping, the surface shall be floated 
longitudinally with a flat board ten inches wide, three inches thick, not less 
than twelve feet nor more than sixteen feet long, and provided with 
handles at each end. The float shall be placed on the pavement with its 
long axis parallel to the centerline of the pavement and be operated by 
two men, one at each end, who stand on bridges spanning the pavement. 
The float shall be dragged from edge to edge of the slab with a wiping 
motion; no sawing motion shall be used. When the entire surface has 
been floated in this manner, the bridges shall be moved ahead such a 
distance that the next section floated shall overlap the one previously 
floated by three or four feet. A ten-foot aluminum float may be used in lieu 
of this method when approved by the Engineer. 

806.07 Excess Water: After excess water has come to the surface, the pavement 
shall be scraped with an aluminum straightedge from six feet to ten feet 
long. The straight edge shall be operated so that all excess water, 
laitance and inert matter is drawn from the surface of the pavement. 

806.08 Test: Following the scraping, the pavement shall be tested for 
irregularities with a ten-foot straightedge. The straightedge shall be 
placed on the surface parallel to the centerline and at not more than five-
foot intervals transversely. After each test, the straightedge shall be 
moved forward one-half its length and the operation repeated. When 
irregularities exceeding one-quarter inch are discovered they shall be 
corrected by adding or removing concrete. All disturbed places shall be 
floated with a wooden float not less than three feet long and not less than 
six inches wide. 

806.09 Belt: When the water sheen has disappeared from the surface of the 
pavement, the final finish shall be given with a wood, canvas, or rubber 
belt or with a strip of burlap. The belt shall be not less than three-ply 
canvas or rubber or a board thin enough to lie flat on the pavement, at 
least ten inches wide and at least two feet longer than the width of the 
slab under construction. It shall be applied with a combined crosswise 
and longitudinal motion and shall leave the surface with an even gritty 
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texture. When a strip of burlap is used as the final finishing tool, it shall be 
at least three feet wide and four feet longer than the width of the slab 
under construction, and shall be kept saturated while in use. It shall be 
laid on the surface of the pavement and dragged forward in the direction 
in which the pavement is being laid. 

806.10 Measurement and Payment: Concrete payment will be paid for at the 
contract unit price per square yard, which price shall be payment in full for 
furnishing the material and constructing the pavement proper, including 
jointing, finishing, curing, and testing of the materials and mix. Where 
integral curbs are required by the drawings, measurements for concrete 
pavement will be from back to back of the curb. Integral curbs are 
considered as part of the pavement and will not be paid for as a separate 
item. 

807.0 Existing Manholes, Valve Wells, Catch Basins, Etc. 

When indicated on the plans, and where within the street-right-of-way, existing 
manholes, valve wells, catch basins, etc. shall be adjusted, altered, or rebuilt as 
necessary and brought to the new grades so as to conform to the new work. These 
adjustments shall be made by the Contractor, and shall be considered as incidental 
work for which no special payment will be made. 
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901.0 General 

The work included consists of removing old joint sealer, cleaning the joints and 
sealing with hot poured rubber-asphalt type joint sealing compound which shall 
conform to the requirements of the Federal specifications for joints in concrete 
pavement SS-S-164 Type II including the latest revisions. 

902.0 Joint Cleaning Equipment 

The equipment used for cleaning and preparing the joints and cracks for sealing in 
existing pavement shall include the following: 

902.1 A tractor-mounted plow equipped with a hydraulically operated depth 
control and replaceable bits shall be used to remove the bulk of old 
material from the joints. This equipment shall be so designed and 
operated as to preclude spalling or otherwise damaging the concrete. 

902.2 Routing-Resurfacing Machine: A self-powered machine operating a rotary 
cutter or revolving cutting tool designed to completely remove the old joint 
sealer and all foreign matter and reface each side wall of the joint without 
spalling or otherwise damaging the edges. 

902.3 Air Compressor: Air compressors shall be portable and capable of 
furnishing not less than one hundred cubic feet of air per minute and not 
less than ninety pounds per square inch. Suitable traps shall be employed 
to maintain the compressed air free of oil and moisture. 

902.4 Sand Blasting: Sand blasting equipment shall furnish a minimum of three 
hundred cubic feet of air per minute at a pressure of not less than ninety 
psi. The nozzle shall be of proper size and of a longwearing type. Nozzles 
enlarged by wear shall be replaced as necessary. 

903.0 Equipment for Filling and Sealing Joints 

903.01 For Hot-Poured Rubber-Asphalt Type Compound: The heating kettle for 
hot-poured rubber-asphalt type sealer shall be of the indirect heating or 
double-boiler type, using oil as the heat transfer medium. It shall have a 
thermostatically controlled heat source, built in automatic agitator, and 
thermometers installed to indicate both the temperature of the melted 
sealing material and that of the oil bath. The Contractor may be required 
to demonstrate that the equipment proposed for use will consistently 
produce a joint sealer of proper pouring consistency. 

903.02 When a separate pot is used, it shall be of the indirect heating or double-
boiler type, using oil as the heat transfer medium. It shall have a 
thermostatically controlled heat source, a built-in automatic-agitator, and 
thermometers installed to indicate both the temperature of the melted 
sealing material and that of the oil bath. The pouring pot shall be mounted 
on rubber-tired wheels. On projects where the material requirements for 
continuous operation do not exceed the capacity of the pour pot, the 



JS-2 

mechanical pour pot may be used for both melting and applying sealing 
material. 

903.03 When the hot-poured sealing material is applied directly from the heating 
kettle, the kettle shall be equipped with a pressure pump, hose and 
nozzle suitable for forcing the sealing material to the bottom of the joint 
and completely filling the joint. The hose and nozzle shall maintain the 
temperature of the sealing material so that the loss in temperature is not 
over ten degrees Fahrenheit between the nozzle and the heating tank. 
Heat from a direct flame on the nozzle shall not be used to maintain the 
proper temperature of the sealing material. The heating equipment shall 
be mounted on rubber-tires wheels and only rubber-tired equipment shall 
be used to move the heating equipment on pavement. 

904.0 Construction Methods 

The following procedure shall be used in resealing joints and cracks in pavement: 

904.1 Removing Old Sealer: The old joint and foreign matter shall be plowed 
out of the expansion joints to the existing filler or to a depth of one inch, 
whichever is less, and the contraction joints shall be plowed to a depth of 
one and one half inches. Previously sealed open cracks shall be cleaned 
to new concrete by routing with a joint cleaning machine. The removal of 
the old joint material from transverse joints shall be done by the use of a 
plow blade of the proper size and shape attached to a garden tractor as 
described herein. 

904.2 Joint Excavating Equipment making at least one pass each way, starting 
as near the curb as possible and proceeding to the centerline and then 
back to the edge. The vertical faces of transverse joints shall then be 
cleaned to the depth of which the joint material has been removed with a 
joint cleaning machine as herein described. 

904.3 Routing-Refacing Machine: In addition, at least one pass shall be made 
on each side of transverse joints with a joint cleaning machine equipped 
with a scarifying head to clean the pavement surface completely to at 
least one inch each side of the groove. The vertical face of the joint shall 
then be further cleaned with a wire brush, making one pass against each 
joint wall. When necessary, hand tools shall be used to remove any 
materials not removed by mechanical cleaning. All old joint material and 
other debris removed from the joints or cracks shall be removed from the 
pavement immediately and disposed of by the Contractor in a manner 
satisfactory to the Engineer. 

904.4 Sandblasting: Prior to the application of the sealer material, all joints or 
cracks will be thoroughly cleaned by sandblasting. This operation will be 
performed in such a manner as to result in the complete removal of all 
existing joint material and other foreign matter from the sidewalls and 
upper edges of the joint. The sandblasting shall continue until the entire 
joint space is free of dust, oil, water, old joint material and/or any other 
objectionable foreign matter which may prevent bonding of the sealing 
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compound to the concrete. The sand used shall be of proper size and 
quality necessary for the operation. 

904.5 Air: Following sandblasting operations, the joints and cracks will be 
thoroughly cleaned by means of an air jet under a pressure of not less 
than ninety psi. Compressed air may be used at any time during the joint 
cleaning operations; however, to ensure removal of all loose material, a 
jet of compressed air will be required immediately ahead of sealing 
operations. 

904.6 Debris Removal: All debris and objectionable material resulting from 
cleaning operations will be removed from the pavement surface prior to 
sealing operations. 

905.0 Sealing 

905.01 As soon as the joints are cleaned with the compressed air jet, they shall 
be sealed with hot-poured rubber-asphalt type compound. The surface of 
the concrete shall be dry at the time of sealing. No joints shall be sealed 
until the cleaning and preparations of the joints have been inspected and 
approved by the Engineer. 

905.02 Contraction joints, construction joints and expansion joints that have 
openings for the full depth of the slab shall be caulked with jute or oakum 
to prevent the sealing compound from flowing down to the subgrade. For 
expansion joints, the jute or oakum calking material shall not extend over 
the pre-molded joint filler. Contraction joints and construction joints shall 
have a space of one inch to one and one-half inches above the caulking 
material that shall be filled with sealing compounds. 

905.03 During the process of pouring the joints, the Engineer may, at his 
discretion, require that sufficient compound be taken from the melting unit 
to make flow tests in accordance with Federal Specifications SS-S-164. If 
the flow is greater than two centimeters, the Contractor will be required to 
so modify the method of heating or of charging the heating unit with the 
compound so that subsequent samples will show satisfactory results. 

905.04 Pouring shall be done by the use of a separate pot of the double-boiler 
type or from the melting kettle equipped with a pressure pump, hose and 
nozzle as specified under Equipment Requirements. 

905.05 Pouring of the sealing compound shall be done so as to completely fill the 
joint and overlap the pavement surface by about one-eighth inch. Any 
sealing compound spilled on the surface of the pavement shall be 
removed immediately. After the first pour has cooled to the temperature of 
the pavement and settled, a second pour shall be made to fill the sag or 
groove and bring the sealing compound flush with the surface of the 
pavement. 

905.06 The hot-poured sealing material shall be poured at the required 
temperature for application by the use of a separate pouring pot or from 
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the heating kettle. The pouring equipment shall force the sealing material 
to the bottom of the joint and completely fill it to the surface of the 
pavement. The pouring equipment shall be able to make the second 
application of the sealing material after the first application has cooled 
and settled below the surface of the pavement. The rate of application 
shall be controlled so as to completely fill the joint and not spill the 
material on the surface of the pavement. 

905.07 Traffic shall not be permitted over the poured joint until the compound has 
hardened sufficiently to resist pickup. 

905.08 No joint sealing compound shall be applied in wet joints or where frost, 
snow or ice is present or when temperatures are forty degrees Fahrenheit 
and falling. 

905.09 When joint sealing work is done during periods when the pavement is 
contracted, as occurs during the colder months, joints shall be filled to no 
more than one-eighth inch below the slab surface. When joints are sealed 
during the hot weather periods when the pavement is expanded, they 
should be poured flush with the slab surface. 

906.0 Material 

906.01 The compound (SS-S-164 Type II) shall be placed in substantial 
commercial containers of a size which can be conveniently handled on 
the job so that the covering can be readily removed from the material 
without waste. Containers shall be legibly marked with the description, 
manufacturer's name and brand, weight, safe heating temperature and 
batch number. The batch number shall be a specific designation to 
represent the compound manufactured from one batch of raw material, 
irrespective of the number of mixers involved in the production of the 
batch. 

906.02 If otherwise delivered to the job, the material shall be properly identified 
and certified that it has been inspected and tested in accordance with the 
requirements of the Federal Specification (Methods for Sampling and 
Testing) SS-R-406, Method 223.11. 

907.0 Preparation of the Sealing Compound 

907.01 Regular Joint Sealer (SS-S-164, Type II): This type sealer shall heated to 
and poured at temperatures recommended by the manufacturer. This 
compound shall not be heated in excess of four hundred fifty degrees 
Fahrenheit and direct heating will not be permitted at any time. Heating 
contrary to these conditions and limitations will be sufficient to cause to 
reject the material so handled. If operations including shutdown over night 
halt the pouring for extended periods, heat input into the melting kettle 
shall be cut off. Reheating will be permitted only once. 
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908.0 Final Cleanup 

The work shall not be considered as complete nor will final payment be made until 
the area has been restored to a neat, orderly appearance acceptable to the 
Engineer. Equipment, excess material, rubbish, etc., resulting from the Contractor's 
operation must be removed from the site. 

909.0 Basis of Payment 

909.01 Cleaning and Resealing Transverse and Longitudinal Joints and Random 
Cracks will be paid for at the Contractor unit price per lineal foot, which 
price shall be payment in full for furnishing all materials, equipment and 
labor to remove the sealers, fillers and/or other foreign material, grinding, 
cleaning, caulking and/or sealing joints and cracks with the specified 
sealing compound and completing the work as specified herein. 

909.02 Hot-Poured Rubber-Asphalt Type Joint Sealing Compound will be paid for 
at the contract unit price per pound which price shall be payment in full for 
furnishing the compound at the site of the work. 

909.03 No adjustment in unit price, regardless of the percentage in increase or 
decrease in quantities, will be allowed for Cleaning and Resealing 
Transverse Joints, Cleaning and Resealing Cracks, or for Hot-Poured 
Rubber-Asphalt Joint Sealing Compound. 

910.0 Method of Measurement 

910.01 Cleaning and Resealing Transverse Joints will be measured by length in 
lineal feet, measured along the centerline of the joint. 

910.02 Cleaning and Resealing Cracks will be measured by length in lineal feet, 
measured in a straight line in the direction of the crack. 

910.03 Hot-Poured Rubber-Asphalt Type Joint Sealing Compound will be 
measured by weight in pounds. 

911.0 Storage of Material 

The sealing compound shall be stored at the City D.P.W. Garage and checked out 
by City Personnel. 
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2017 LOCAL ROAD RECONSTRUCTION PROGRAM 
CITY PROJECT #17-293 

 
SUPPLEMENTAL SPECIFICATIONS 

 
 
These Specifications are supplemental to and form a part of the contract herewith attached, 
and are intended to technically describe the nature of the materials, equipment, and 
workmanship required to complete in a workmanlike manner, the construction included in 
this contract. Where any conflict arises between the Supplemental Specifications and the 
Standard Specifications, the Supplemental Specifications shall control. Where any conflict 
arises between the current City Standard Details and the Standard Specifications, the 
current City Standard Details shall control. 
 
1. LIQUIDATED DAMAGES 

As stipulated in the provisions of Section 114.0 of the Instructions to Bidders and of 
Section 218.0 of the General Conditions, in the event that the contractor fails to perform 
the entire work (including the completion of all the items in the punch list) agreed to by 
or at the times herein mentioned or referred to in the Proposal, the contractor shall pay 
unto the Owner as and for liquidated damage the sum of five hundred dollars ($500.00) 
for each and every calendar day that the contractor shall be in default. Liquidated 
damages shall be deducted as they are accrued and shall be documented. 
 
If the contractor wishes to apply for a time extension beyond the date agreed to by or 
at the times herein mentioned or referred to in the Proposal, a written letter must be 
submitted to the City Engineer during the project construction but in no instance later 
than 14 days prior to the completion date as specified in the Proposal. Approval of 
time extension request shall be evaluated per Section 108.08 and 108.09 of the 
Michigan Department of Transportation 2012 Standard Specifications for 
Construction. 
 

2. HOURS OF OPERATION 

Hours of operation shall be 7:00 a.m. to 8:00 p.m. unless otherwise specified by the 
City Engineer. No operation shall be permitted on Sundays and legal holidays. 

Legal holidays are as follows: 

1. Memorial Day  (Monday, May 29, 2017) 
2. 4th of July - Observed  (Tuesday, July 4, 2017) 
3. Labor Day  (Monday, September 4, 2017) 
4. Veterans Day  (Friday, November 10, 2017) 
5. Thanksgiving Day  (Thursday, November 23, 2017) 
6. Day after Thanksgiving  (Friday, November 24, 2017) 

3. PLAN QUANTITIES 

 The quantities shown in the proposal are for estimating purposes only and may or may 
not represent the actual amounts or relative amounts of work. All work will be paid for 
on a unit price basis. Award of the contract will be based on the unit prices submitted 
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prorated to the funding available. The City reserves the right to add or delete quantities 
from the proposal as the work progresses at the contract price until available funding is 
exhausted. Due to the nature of the work, the limits in Section 102 of the Instructions to 
Bidders does not apply. 

 
4. TIME OF COMPLETION 

The anticipated date of contract award is Tuesday, July 5, 2017. The contractor shall 
start work within twenty-one (21) days after notice of award of the contract is mailed to 
him by the owner. 

All work, final seeding and sodding, and outstanding punchlist items shall be completed 
by Friday, October 27, 2017. 

 
5. SCHEDULING & PHASING 

The contractor shall submit a detailed work schedule to the City, detailing concrete 
removals, earth excavation, utility work, base preparation, and paving for each local 
road. The detailed work schedule shall be provided to the City at the pre-construction 
meeting for review and approval. Approval of the detail work schedule is required prior 
to the start of any construction. 
 
The following are the requirement for scheduling per road: 
 

1. Edge drain shall be installed and stone base placed within three days of the 
removal of the existing pavement. 

2. Concrete shall be paved within two days of the placement of the stone base. 
3. Each phase shall start pavement removal within two days of an approved 

concrete compression test. 
4. Joint sealing shall be completed within two days of the approved 

compression test of the final phase. 
5. Restoration, sprinkler repair, and clean-up for each road shall start within 

two days and be completed within seven days of joint sealing process.  
 

Phasing on each road shall be phased per plan or as directed by the Engineer. 
 

6. PRIVATE WORK 

All work on private property and drive approaches (outside of this contract) shall be 
completed through private contract between the contractor and the property owner. The 
contractor will be required to obtain a separate permit (for each address) from 
the City of Sterling Heights, Office of Building Services (586) 446-2360 for all 
private property work. No extension of time will be approved due to delays 
encountered associated with private work completed. 

7. OPEN BURNING 

 Open burning within the City of Sterling Heights is prohibited by Ordinance. 
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8. EMERGENCY VEHICLE ACCESS 

The permanent 21AA Crushed Concrete Base shall be placed and ramped as 
necessary during pavement removal and excavation to maintain emergency vehicle 
accessibility at all times. Cost shall be incidental to the contract pay item for 21AA, 
Crushed Concrete Base. 

9. STAKING 

 The City will provide all grade and location staking. 
 
10. WATER 

Prior to connecting to any hydrant, the Contractor shall obtain a hydrant permit from 
the City of Sterling Heights Office of Engineering. The Contractor shall pay all fees 
and costs required in conjunction with this permit for the use of City water. No pipe 
wrench or device other than a standard hydrant wrench shall be used for opening or 
closing hydrants. The Contractor will be responsible for payment to the City for all 
water used at the appropriate rate. 
 

11. EXISTING TREE PROTECTION 

 The area underneath the drip line of the existing trees beyond two feet behind the back 
of curb shall not be disturbed. This includes the placement of excavated material, 
stone, or topsoil. If any of these materials are placed in the drip line and tree roots are 
damaged when removing, the trees shall be removed and replaced with an equivalent 
tree (size and type) at no additional cost to the City. 

 
12. REPLACING EXISTING R.O.W. ARTICLES 

 Prior to bidding the project, it shall be the Contractor's responsibility to verify the 
location of existing shrubs, fences, sprinkler systems, signs, mailboxes, and other 
articles in the public right-of-way. Unless otherwise noted, existing shrubs, fences, 
sprinkler systems, signs, mailboxes, and other articles in the public right-of-way shall be 
removed and replaced by the Contractor as directed by the Engineer regardless of 
whether or not they are included on the proposed construction drawings (incidental to 
the concrete pay items). 

 
13. SITE ACCESS   

All construction vehicles for Allspice Drive and Bayleaf Drive shall access the site from 
Eighteen Mile Road and/or Tarragon Drive. 

All construction vehicles for Chatsworth Drive, Crestview Drive, and Somerset Drive 
shall access the site from Irving Road and/or Van Dyke Avenue. 

All construction vehicles for Electra Drive shall access the site from Brougham Drive 
and/or Eldorado Drive. At no time shall construction vehicles use Bozymowski 
Center for Education to park and/or to use as a turn-a-round. 



2017 Local Road Concrete Reconstruction Program, City Project #17-293 
Supplemental Specifications 
 
 

Page 4 of 20 

All construction vehicles for Grindley Drive and Alexis Court shall access the site from 
Adele Drive and/or Havana Drive off of Metropolitan Parkway. 

All construction vehicles for Lancaster Drive, Marc Drive, Merrimac Drive and Carriage 
Drive shall access the site from Ryan Road and/or Metropolitan Parkway.  

All construction vehicles for Larch Drive, Hoptree Drive, Bluejack Drive, and Hornbeam 
Drive shall access the site from Pond View Drive.  

All construction vehicles for Kara Drive, Stone Creek Drive, Oak Knoll Court, Mill Creek 
Drive, Giannetti Drive, Monterra Lane, and Lockwood Court shall access the site from 
Kara Lane off of Hayes Road. At no time shall construction vehicles enter and/or 
exit through the Villa Fontana Subdivision (Fontana Drive or Giannetti Drive) 
unless approved prior by the Engineer. 

All construction vehicles for Mulberry Drive shall access the site from Merrill Road.  

All construction vehicles for New Bradford Boulevard and Fanning Drive shall access 
the site from Seventeen Mile Road and/or Van Dyke Avenue.  

All construction vehicles for Vito Drive, Ciara Drive, and Nickolas Drive shall access the 
site from Ryan Road and/or Fifteen Mile Road.  

Any damage done to the local roads by construction vehicles will be the contractor's 
responsibility to repair at no extra cost to the City. All local roads to be used for access 
shall be included in the color audio-video recording of the project area. 

14. LIMITS OF CONSTRUCTION 

 The contractor shall be required to confine his construction operations to within the 
public right-of-way but not to exceed three (3) feet beyond back-of-curb unless 
additional grading for sod preparation is required outside of the three (3) feet.  

 
15. DAILY CONTRACTED SERVICES 

 The contractor shall relocate, as necessary on a temporary basis, all mailboxes 
affected by this construction to maintain delivery of the U. S. Mail. The temporary 
mailbox location(s) shall be determined by the United States Postal Service (USPS) 
prior to the removal of the existing mailboxes. The temporary mailbox shall be 
constructed to the standard dimensions required by the USPS. The temporary 
mailboxes shall be securely fastened to a temporary post or stand. The contractor shall 
be responsible for coordinating with USPS and the city prior to construction. The 
contractor shall also relocate all mailboxes to their permanent location after completion 
of fine grading operations. Also, the contractor shall make arrangements to have trash 
pick-up for each street during the paving portion of this project. All costs associated with 
accomplishing the aforementioned shall be included with the pay item for "Traffic 
Maintenance and Control." 
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16. SAFE STREET SIGNAGE 

 The City of Sterling Heights shall advertise the work being completed by the contractor 
as a "Safe Streets" project. It will be the contractor's responsibility to pick up and return 
signs to the Department of Public Works Sign Shop. A signs shall be placed at the 
beginning and ending of each location and/or street being worked on. All costs 
associated with accomplishing the aforementioned shall be included within the concrete 
pay items of the contract. 

17. TRAFFIC CONTROL: 

Traffic control devices shall be placed per the plans or as directed by the Engineer. All 
flagmen, warning lights, signs, fencing, and barricades shall be provided as necessary 
to direct and protect vehicular and pedestrian traffic and shall conform to the current 
edition of the "Michigan Manual of Uniform Traffic Control Devices." Any additional 
traffic control devices needed to protect vehicular traffic and pedestrian traffic not 
shown on the plans shall be considered included in the traffic maintenance and control 
pay item and will not be paid for separately. 
 
Traffic Maintenance and Control shall be included in payment for "Traffic Maintenance 
& Control" pay item in the proposal. 

18. CONCRETE PAVEMENT REMOVAL 

Removal of concrete pavement within the roadway and driveways shall be paid by 
the square yard. For bidding purposes, it should be noted that all City local roads 
have been constructed to the Engineering Design Standards ranging from six inch to 
seven inch pavement. City major roads have been constructed to the Engineering 
Design Standards ranging from eight inch to nine inch pavement. No additional 
compensation shall be given due to varying existing pavement depths. All concrete 
drives shall be sawcut prior to removal (incidental). 

 Contractor shall be responsible for disposal of all concrete removals, concrete 
millings, broken concrete, miscellaneous construction debris, etc. incurred from the 
project (incidental). 

 
Concrete patches (six (6’) feet or less) shall be removed using the lifted-out method 
without damaging or undermining the remaining pavement. After the patch area is 
isolated by full depth saw cuts, drill holes through the deteriorated slab, and install lift 
pins. Vertically lift the pavement out of the patch area. All loose debris left behind 
after lift-out shall be removed by hand. 

All other concrete patches can be removed using the break-out or lift-out methods 
unless directed otherwise by Engineer.  

All labor, equipment, and material required to remove each concrete patch shall be 
included within the concrete removal and replacement pay items. 
 
No concrete pavement shall be removed without being replaced prior to the start of a 
weekend unless approved otherwise by the Engineer. 
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19. SIDEWALK REMOVAL 

The Contractor will be responsible to remove and replace only the concrete sidewalk 
that is marked to be removed. Existing concrete walks shall be removed to the nearest 
adjacent formed joint. If no joint is in existence within five feet of the new work, a joint 
for breaking may be saw-cut with the approval of the Engineer. All saw-cuts shall be 
made with a concrete saw. Payment for saw-cutting sidewalk shall be included in the 
price for "Remove Existing Sidewalk." 

The Contractor shall exercise care when removing walks adjacent to the adjoining 
areas of driveways and sidewalks that will not be removed. Any walks, drives or similar 
structures not intended to be removed that are broken by the Contractor shall be 
removed to the nearest joint and replaced at no cost to the City. 

Earth excavation and disposal of material to remove and/or install sidewalks and ramps 
shall be included within the sidewalk pay items. 

20. PAVEMENT AND CURBS 

 Local road pavement shall be seven (7") inch thick concrete with four inch mountable 
curb and gutter and/or 6" curb and gutter, unless noted otherwise. Curb and gutter 
section shall match existing. 

All labor and material to place the concrete curb shall be included within the concrete 
pay items. Contractor shall be aware no to exceed a four (4") inch curb height at 
drive approaches. Lower curb height as needed to match existing drive approaches. 
This work shall be included within the concrete pay items. 

Concrete mix design(s) shall be submitted for review and approval by the Engineer 
prior to the start of construction. 

21. CONCRETE MIX DESIGN AND REQUIREMENTS 

Concrete mix design(s) shall be submitted for review and approval by the Engineer 
prior to the start of construction. 

Prior to any placement of concrete, a pre-production meeting will be conducted by the 
City to include all entities involved with the production, placement, and testing of 
concrete. 

Concrete Mixes: 
 

 MDOT P1  For use in sidewalks and curb (Slip Form and Handwork) 
 
 MDOT P1 Mod  For use in pavements and driveways (Slip Form and 

Handwork) 
 
MDOT P1 Mod mixes will have an Optimized Aggregate 
Gradation as indicated herein. 

 



2017 Local Road Concrete Reconstruction Program, City Project #17-293 
Supplemental Specifications 
 
 

Page 7 of 20 

Materials: 
 
 Cement ASTM C150 Type I or Type II 
  
 Ground Granulated Blast 
 Furnace Slag (GGBFS) ASTM C 989 Grade 100 or 200 
 
 Coarse Aggregate MDOT 6AA 
 
 Fine Aggregate MDOT 2NS 
 
 Optimized Aggregate  Per Section 4.13 of the MDOT Quality Assurance 

Procedures Manual (substitute the "City of Sterling 
Heights" for all references to "the Department") 

 
Per Section 902.03 C. of the MDOT Standard 
Specifications for Construction 

 
 Admixtures Must be listed in the Qualified Products List (QPL) 

from the MDOT Materials Source Guide 
 

Fly Ash will not be permitted as a substitute for 
cement 
 

Alkali Silica Reaction (ASR): 
 

All mixes must be shown to be resistant to deleterious ASR by one of the following: 
 

- Aggregates are shown to be non-reactive per ASTM C1260 (expansion less 

than 0.10%) 

- Alkalis as Na20 in cement are shown to be less than 0.60 % by a recent mill 

test report (Low Alkali) 

- An ASTM C1260 Test is provided that shows an expansion of less than 

0.10% for a potentially expansive aggregate at the proposed replacement of 

cement with GGFBS 

- An ASTM C 1567 test is provided that shows an expansion of less than 

0.10% for the specific combination of materials and proportions used for a 

particular mixture 

 
An ASTM C 1293 test alone will not be sufficient to show that an aggregate is non-
reactive 

 
Total Cementitious Content: 

 
 MDOT P1 Mixes  526 lbs/cy yd (6.0 Sack) 
 MDOT P1 Mod Mixes 526 lbs/cu yd (6.0 Sack) Maximum 
 



2017 Local Road Concrete Reconstruction Program, City Project #17-293 
Supplemental Specifications 
 
 

Page 8 of 20 

For Summer Mixes: 
 
 Low Alkali Cement  15% Maximum GGBFS replacement 
 High Alkali Cement 25% Maximum GGBFS replacement 

 
For Winter Mixes: 

 
Use Low Alkali cement with a maximum GGFBS replacement of 15% 

 
Water to Cement Ratio: 0.43 maximum for all mixes 

 
Compressive Strength: 3500 psi at 28 days (Cylinders cast, cured and 

tested per ASTM 31 and C 39) 
 

Air Content: Designed for 6.5% Total Air Content 
 

Concrete Placement: 
 

Batch to Placement Time 90 minutes maximum for the time the concrete was 
batched 

 
For placements made by slip form paver, the 
"Placement Time" is the time the concrete has 
passed through the paver. 

 
 Concrete Temperature 90 degrees Fahrenheit Maximum 
 

Slump Within the range stated on the Approved Concrete 
Mix Design 

 
Site Water Additions A single addition of water is permitted, provided the 

slump after the addition is not outside the range 
stated on the Approved Concrete Mix Design 

  
The water addition must be charged into the mixer 
  
Water other than that charged into the mixer is not 
permitted. 

 
Air Content 5.0% to 8.0% at the point of placement 
 

For pavements made by slip form paver, the air 
loss through the paver shall be established daily.  
 
Air tests from samples taken at the truck discharge 
shall be adjusted for this loss to determine 
compliance 
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Curing Compound: 
 

The following specification shall supersede and be in addition to Section 609.08 
of the City’s Concrete Pavement Specifications: 

 
Compound White membrane curing compound must meet 

requirements of ASTM C 309, Type 2 and 
packaged in clean containers 

 
Coverage Rate 200 square feet of concrete per one (1) gallon of 

curing compound 
 
Placement Timing Immediately after surface moisture has 

disappeared, but no later than thirty (30) minutes 
after concrete placement 

 
With approval of the Engineer, the timing of cure 
application may be adjusted due to varying weather 
conditions and concrete mix properties 

 
Placement Procedures Apply liquid curing compound in a fine atomized 

spray to form a continuous, uniform film on the 
horizontal surface, vertical edges, curbs and back 
of curbs 

 
The finished product shall appear as a uniformly 
painted solid white surface. Areas exhibiting a 
blotchy or spotty appearance shall be recoated 
immediately 

 
Ambient Conditions: 

 
Air Temperature Do not place if the ambient air temperature is over 90 

degrees Fahrenheit 
 
Evaporation Rate Do not place if the evaporation rate exceeds 0.20 psf/hr, 

calculated from the following NRMCA Formula:  
 

 Evaporation Rate = (T
c

2.5

 – r T
a

2.5

) *(1+0.4V) *(1 x 10
-6

) 

 
Tc = Temperature of Concrete, degrees Fahrenheit 
r = Relative Humidity, percent 
Ta = Ambient Air Temperature, degrees Fahrenheit 
V = Wind Speed, mph 

 
Quality Control Plan: 

Contractor shall provide a plan describing, in detail, all aspects of the production 
and construction for the project to ensure consistent control of quality to meet 
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specification requirements. Quality Control Plan shall be provided to the City at 
the pre-construction meeting. 

 
Quality Control (QC): 

Provided by Contractor 

- Tests for Temperature, Slump, Air Content  

- Test for air loss through a slip form paver   

- Test results reported to Owners Representative 

- Test Results coordinated with Quality Assurance Test Results 
  
For P1 Mod mixes, optimized aggregate gradation checks are to be performed at 
regular intervals during production per Section 4.13 of the MDOT Quality 
Assurance Manual.  

 
Quality Assurance (QA):  

Provided by Owner 

- Testing at site for Temperature, Slump, Air Content  

- Testing at plant for Slump and Air Content 

- Coordinate with QC testing 

For P1 Mod mixes, optimized aggregate gradation checks will be performed prior 
to production and performed at regular intervals during production 

 
Work in Progress Strength Determination: 

 
By cylinders cast and tested by the Contractor or Owner’s representative and 
cured as near to the placement conditions as possible 
 
By the Maturity Method (ASTM C 1074) 
 

All labor, equipment, and material required to meet the concrete mix design 
requirements shall be included in the concrete pay items within the proposal.  

 
22. SURFACE DEFECTS 

The Contractor is responsible for correcting all surface defects such as spalling, scaling, 
cracking and other observable defects within the warranty period. Methods of correcting 
the surface defect(s) shall be reviewed and approved by the Engineer. All labor, 
equipment, and material required to correct the defect shall be at the contractor's 
expense. 

 
23. EXTRA CEMENT  

 "Extra Cement" as indicated in the proposal shall be used at the desire and discretion of 
the Engineer. If the Contractor determines it is necessary or in his best interest to add 
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additional cement, the extra cement shall be at no additional cost to the City and must 
be approved in writing from the City prior to use. 

 
24. HOOK BOLTS 

Where new concrete pavement abuts existing concrete pavement, hook bolts shall be 
30" on center. The cost of each hook bolt shall be included in the concrete pay item. 

25. JOINT SEALING 

This item shall consist of routing old sealants, dirt and incompressibles from joints and 
cracks, cleaning and sealing joints and cracks in the pavements. This work shall include 
the proper routing and cleaning of all joints and cracks to be sealed and furnishing and 
install hot pour liquid crack sealer. 
 
Material 

 (1) Joint Sealant shall be hot-poured low modulus elastic type sealant. 
 
 (2) The crack filler shall be composed of a combination of polymeric materials 

fully reacted chemically to form a homogenous compound. This sealant must 
be melted in a mechanical agitator pump, gas pressure gauges, separate 
temperature thermometers for the oil bath, and melted material with 
accessible control valves and gauges. Follow the melting procedures 
recommended by the supplier. The sealant, when melted shall be free of any 
disbursed or settling components and be of a uniform consistency suitable for 
fill joints and cracks without inclusion of large air holes for discontinuities. 

 
Equipment 

 
(1) Compressed Air System: A compressed air system shall be used for crack 

preparation. The compressed air equipment shall be able to produce 
continuous, high-volume, high-pressure air stream of clean dry air. The air 
compressor shall be equipped with a moisture separator to remove all oil and 
water from the air supply. The compressor shall be capable of producing a 
minimum of 100 psi and continuous 150 cfm air flow. 

 
(2) The melter applicator shall be a boiler kettle equipment with pressure pump, 

hose and applicator wand. The material hose shall be equipped with material 
shutoff control. A mechanical full sweep agitator shall be located in the kettle 
to assure continuous blending. The unit shall be equipped with accurate 
thermometers to monitor the material temperature and the heating oil 
temperature. The unit’s thermostatic controls shall allow the operator to 
regulate material temperature up to 425°F. 

 
(3) Application Wand: The material can be applied by a pressure applicator with 

a nozzle that extends into the groove. 
 

All surface dust, debris, and objectionable material resulting from the crack 
and joint cleaning operations will be removed from the pavement surface.  
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Contractor must use an enclosed pick-up broom and/or vacuum sweeper to 
prevent debris from reentering the crack and/or joint before sealing.  
Compressed Air System may be required to clean crack after power broom is 
used.  Any debris or objectionable materials blown onto driveways or lawns due 
to the cleaning operations must be immediately removed. 

 
Weather Limitations 
 

No material shall be placed unless the pavement temperature is 40°F or greater. 
Material shall not be placed if there is moisture in the crack. 

 
(1) Preparation of Surface.  Cleaning of cracks will be performed using 

compressed air and any other tools necessary to remove all loose dirt, 
vegetation, and foreign material. The crack must be completely dry and 
thoroughly clean when the material is applied. Compressed air cleaning shall 
be conducted no more than 10 minutes ahead of the filling operation. 

 
(2) Protecting the Work.  Traffic shall not be permitted on the crack filler until the 

material has cooled sufficiently to prevent tracking by the vehicle tires. Any 
damage by traffic to the treated pavement areas shall be repaired by the 
Contractor at no expense to the City.  

 
All joints resulting from the concrete pavement replacement shall be sealed and all 
labor, material, and equipment need to complete the work shall be included in the 
concrete pay item. 

All existing concrete cracks and joints to be sealed as noted on the construction plans 
and/or directed by the engineer and all labor and equipment need to compete the work 
shall be included in the pay items for "Route and Reseal Concrete Pavement Cracks 
and Joints".  All joint sealing material used shall be paid within the proposal for “Joint 
Sealing Compound”.  
 

26. REMOVE & REPLACE CONCRETE DRIVE APPROACHES 

The pay item for "Remove & Replace 6" Concrete Pavement (Drive Approach)" shall 
include all labor and material required to remove and replace six inch concrete 
drives. Installation of six inch driveways will be based on actual amount of square 
yardage used. All concrete drives shall be saw cut prior to removal (incidental).  

At all locations where concrete driveways extend across property lines, a ½" 
expansion joint shall be placed along said property line. All labor and material 
required to install these expansion joints shall be included in the payment for 
"Remove & Replace 6" Concrete Pavement (Drive Approach)." 

27. SIDEWALK RAMPS 

All road ramps are to be installed per the attached MDOT R-28-J detail and shall 
include a detectable warning strip for road intersections only. The pay item for "6" 
Concrete Sidewalk Ramp" and "Detectable Warning Surface" shall include all 
equipment, material and labor to install concrete sidewalk ramp and the detectable 
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warning strip. The concrete sidewalk ramp and the detectable warning strip is only 
the first flag behind back of curb. All other sidewalk installed will be paid for "4" 
Concrete Sidewalk" pay item. The detectable warning strip must be a contrasting 
color that is integral to the walking surface.  

Detectable Warning Surface shall be two (2) feet deep by the width required for the 
ramp. Payment shall be measure by the width of detectable warning surface 
installed. 

The material shall have a ¼" nominal thickness and contain a plastic sheeting 
protection cover for the entire surface of the tile. Truncated domes shall conform to 
MDOT R-28-J detail. The color of the warning strip shall be Brick Red. Product must 
be cast-in-place and ADA approved. Shop drawings and color sample must be 
submitted for approval prior to construction. 

A. Manufacturer 

Detectable warning strip shall be provided by: 

1. Engineering Plastics Inc. (Armor-Tile) 

2. ADA Solutions, Inc. 

3. Approved Equal 

28. TIE BARS, CONTRACTION JOINTS & EXPANSION JOINTS 

This work shall include all labor and material required to install tie bars, contraction 
joints and expansion joints as shown on the plans or as directed by the Engineer and 
shall be included in payment for "Remove Concrete Pavement & Replace 7" Concrete 
Pavement" and/or "Remove Concrete Pavement & Replace 9" Concrete Pavement." 

29. EDGE DRAIN 

Six (6") inch edge drain shall be installed at locations as indicated on the plan sheets. 
Excavation and peastone backfill shall be included in the unit price for edge drain in the 
proposal. Installation shall be performed to insure the peastone backfill abuts the 
crushed concrete base under the concrete. 

 
 Six (6") inch edge drain taps to catch basins including all labor, material and equipment 

necessary to make the taps shall be included in the unit price for edge drain in the 
proposal. 

 
30. RECONSTRUCT DRAINAGE STRUCTURE 

Payment for "Reconstruct Drainage Structure" shall include all labor and material 
necessary to reconstruct structure to City standard details. Payment for "Reconstruct 
Drainage Structure" shall be at the unit price per vertical foot as measured from the 
bottom of the utility casting to the reconstruct elevation as directed by the engineer. 
This shall include the removal, replacement and/or addition of brickwork, removal 
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and replacement of cone section and other associated work as necessary to 
accommodate the rim adjustment. Structures may have to be reconstructed to 
accommodate horizontal as well as vertical displacement. Measurement shall be to the 
nearest 0.10 ft. Reconstruct Drainage Structure is for adjustments greater than six (6") 
inches. 

Precast concrete flat-tops sections with off-set opening supplied and installed shall be 
incidental to reconstruct structure and shall be included in the unit payment for 
"Reconstruct Drainage Structure". 

31. ADJUST STRUCTURE 

Adjusting of pavement structures shall include all labor and material necessary to adjust 
structure to plan grade. All cost associated with the adjustment shall be included in the 
concrete pay items. This shall include the removal, replacement and/or addition of 
brickwork, and other associated work as necessary to accommodate the rim 
adjustment. Adjustment to structure shall be up to six (6") inches. 
 

32. SAND BACKFILL FOR UTILITIES 

Sand backfill shall be required under or within five feet of proposed pavement and 
driveways for all utilities (sanitary sewer, storm sewer, water main, etc.) and shall be 
restricted to MDOT CL II sand. Placement of sand backfill shall be included within the 
unit price of the utility. 
 

33. EXCAVATION 

Earth excavation is necessary to prepare the roadway subgrade to place two (2) inches 
and/or six (6) inches of MDOT 21AA crushed concrete, compacted in place (C.I.P), to 
the lines and grades indicated on the plans.  

Earth excavation including labor and equipment shall be included in the contract pay 
items for "2" MDOT 21AA Crushed Concrete – C.I.P." and "6" MDOT 21AA Crushed 
Concrete – C.I.P." 

All excess and unsuitable materials shall be wasted at locations to be provided by the 
Contractor. Disposal of materials shall be incidental for excavation and undercut. 
 

34. MDOT 21AA CRUSHED CONCRETE 

The base material shall be dense-graded MDOT 21AA aggregate produced from 
crushing Portland cement concrete. The base material shall meet the requirements 
noted within Section 902.05 MDOT Standard Specifications for Construction. The 
MDOT 21AA Crushed Concrete shall meet the gradation requirements on Tables 902-1 
and 902-2 in MDOT Standard Specifications for Construction. This pay item shall be 
"__" MDOT 21AA Crushed Concrete - C.I.P." 
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35. UNDERCUT AND FILL MDOT 21AA CRUSHED CONCRETE 

Undercut shall consist of any excavation with the subgrade below the proposed 
base. The Engineer will determine the amount of undercut after inspecting the 
subgrade for the aggregate base. The plan quantity is an estimate, and actual 
quantity may be considerably less or more. The area of work for Undercut and Fill 
may be small and handwork may be required at no additional compensation. The fill 
material shall be 21AA Crushed Concrete Aggregate. The unit for payment for 
"Undercut" and "Fill, 21 AA Crushed Concrete - C.I.P." is cubic yards. 

36. GRADING, SEEDING, AND SODDING 

All areas disturbed by the Contractor shall be restored to their original condition with 
three inch topsoil and sod. 

Final payment will not be made until all areas disturbed are restored with sod, root 
systems and turf are well established, and areas are free from weed growth. The 
Contractor shall be responsible for the maintenance (including watering) of all sodded 
areas until the areas are accepted by the City. 

Topsoil and sod are further defined as follows: 

A. Topsoil 

Topsoil shall be free of all rocks, roots, foreign debris and shall meet the following 
requirements. 

1) It shall be fertile, friable, and representative of productive soil, capable of 
sustaining vigorous plant growth and shall be free of clay lumps, subsoil, weeds, 
or other foreign matter. 

2) Acidity range shall be between pH 5.0 and 7.5. 

3) Organic content shall be not less than 5% and not greater than 30%. 

4) Clay content shall range between 5% and 25%. 

5) Engineer to approve in writing all finish grade areas prior to seeding. 

B. Grading 

Upon completion of the placing of the curbs, and after the concrete has cured 
sufficiently, forms shall be removed and the excavated space behind the curb 
shall be backfilling with good a quality surface soil, free of rubbish, stone, broken 
concrete, roots, or foreign material. Where adequate acceptable material for 
backfill behind the curb is not available, granular fill conforming to MDOT class II, 
shall be used. The cost of the granular fill shall be included in the restoration pay 
item. Where the area behind the curb is cut, it shall be excavated for placement 
of restoration to the slopes shown on the plans or as directed by the Engineer. All 
excess concrete and debris shall be removed from the excavation behind the 
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curb line before backfilling begins. Surplus excavated material not needed for 
embankments shall be disposed of properly by the contractor. All cost associated 
with excavation and grading behind back of curb shall be included within the 
concrete pay items. 

C. Sod 

All sod shall conform to class A sod as specified in Section 816.03.D, "Sodding," 
of the M.D.O.T. Standard Specifications. 

Payment for Grading, Topsoil, and Sodding shall be paid for at the unit price for 
"Restoration - 3" Topsoil & Sod." 

37. HYDROSEEDING 

The Contractor shall stay within the limits of the existing pavement area. All work and 
materials associated with the restoration of the work area shall be included within the 
pavement items of the contract. 

All work done outside the pavement area, as directed by the Engineer, shall be paid as 
"Restoration – 3" Topsoil, Fertilizer, Seed, & Hydroseeding" shall include all labor and 
material necessary to restore all areas, in accordance with the attached special 
provision, disturbed as a result of contract activities.  

38. LAWN IRRIGATION SYSTEMS 

The Contractor is advised that a substantial amount of properties contain lawn 
sprinkler systems between the existing sidewalk and the back-of-curb or edge of 
pavement. The Contractor will be responsible to locate and protect private lawn 
sprinkler systems within the public right-of-way. The Contractor shall repair/replace, 
within seven days that the damage occurred or notification of damage, any damaged 
private lawn sprinkler system that resulted from his operations. If lawn sprinkler 
systems are not repaired within seven days, the City shall have the right to repair the 
damage or have it repaired by a third party and deduct the cost for labor, materials 
and administrative costs from the money due or to become due to the contractor. 

Payment shall include all labor, equipment and material necessary for the repair to the 
damage sprinkler systems. The sprinkler system repairs shall be paid as listed in the 
proposal. 

39. COLOR AUDIO-VIDEO RECORDING OF PROJECT AREA 

Description: 

The bid item "Color Audio-Video Recording of Project Area" is included in the proposal 
to cover the cost of obtaining a record of the project areas. 

The Contractor shall engage the services of a professional electrographer actively 
engaged in color audio-video tape recordings of projects similar to the work included 
under this Contract. 
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The firm performing this work shall have the equipment and experience necessary to 
produce a ½" color audio-video tape or a digital video disc (DVD) format of the 
prescribed quality, meeting all of the requirements specified herein. 

The Engineer may require the submission of satisfactory evidence that will verify the 
ability of the electrographer to perform the work. 

All tapes, DVDs and written records shall become the property of the Owner. 

Taped coverage shall include all surface features located in and around the zone of 
influence of construction supported by appropriate audio descriptions. Audio 
descriptions shall be made simultaneously with video coverage. 

In order to provide the viewer with proper visual orientation, all recorded material shall 
contain a display showing the direction of north by means of an adequate number of 
highly visible arrows or place cards, on or near the structures mentioned above. 

Audio track one will carry the original sound recording describing the interior views 
being displayed in the upper right hand corner of the television picture. Both tracks will 
be simultaneous to respective coverage. 

Scene illumination will consist of ambient lighting; utilizing only artificial lighting 
produced by lamps and other household fixtures. No high-wattage supplementary 
lighting will be permitted which will change the image being recorded. 

Video tapes and/or DVDs must be indexed according to sequence of address and 
street identification using a VCR counter or as otherwise specified by the Engineer. 

All recording must be made on continuous running, full color audio video tapes or 
DVDs. 

Audio-video tape to be Panasonic, J.V.C. or equal on cassettes suitable for recording 
and play-back on four head VHS video color equipment. 

DVD-Video is a standard for storing video content on DVD media. Though many 
resolutions and formats are available, the DVD-Video discs must use either 4:3 or 
anamorphic 16:9 aspect ratio MPEG-2 video, stored at a resolution of 720×480 
(NTSC). Audio is stored using the Dolby Digital (AC-3) or Digital Theater System (DTS) 
formats, ranging from 16-bits/48 kHz to 24-bits/96 kHz format with monaural to 7.1 
channel "Surround Sound" presentation, and/or MPEG-1 Layer 2. Any of the three 
formats can be used: DVD-R/RW (minus/dash), DVD+R/RW (plus), DVD-RAM. The 
minimum resolution for this disc must be 720 × 480 pixels. The DVD must contain 
chapters for easy navigation (and continuation of a partially watched film). The DVD 
must not use Content Scramble System (CSS) encryption, which will prohibit from 
copying the disc. 

Any taped coverage not acceptable to the City shall be refilmed at no additional charge. 

The City shall have the authority to designate areas for which coverage may be added 
or omitted. 
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All tapes and/or DVDs shall be properly identified as to location, time and date in a 
manner acceptable to the City. 

A record of the contents of each tape shall be supplied by a sheet identifying each 
segment in the tape by location, cassette number, tape counter number, viewing side, 
starting point, traveling direction and ending point. 

The information shall be submitted to the City at least one week prior to 
commencement of construction. 

To preclude the possibility of tampering or editing in any manner, all video recordings 
must, by electronic means, display continuously and simultaneously generated 
transparent digital information to include the date and time of recording, as well as the 
corresponding engineering stationing numbers. The date information will contain the 
month, day and year; for example, 10/5/95 and be placed directly below the time 
information. The time information shall consist of hours, minutes and seconds, 
separated by colons. For example, 10:35:18. This transparent information will appear 
on the extreme upper left-hand third of the screen. 

Audio-video tapes must be originally recorded with minimum horizontal resolution of 
240 lines. Reprocessed tapes will not be acceptable. 

Method of Measurement and Basis of Payment 

The completed work, as measured for COLOR AUDIO-VIDEO RECORDING OF 
PROJECT AREA, will be paid for at the contract unit price. 

40. SOIL EROSION AND SEDIMENTATION CONTROL 

Soil Erosion and Sedimentation Control (SESC) will be paid as "Inlet Filter" and shall 
include all labor and material necessary to inlet filters at locations as show on attached 
plans. Payment for "Inlet Filter" will be each. 

Soil erosion measures shall be placed at where shown on attached plans in areas 
that may be affected by construction activity, or as directed by the engineer to 
prevent sediment from being deposited on private property or in the public right-of-
way. Any sediment deposited onto public streets or private residences shall be 
removed immediately. 

41. PROJECT CLEAN-UP 

No payment will be made for "Project Clean-Up". The Contractor shall be responsible 
for maintaining a safe and clean worksite incidental to the Contract. The Contractor 
shall be responsible for the maintenance (including watering) of all seeded and/or 
sodded areas until the City accepts the areas. 

Backfilling of the curb and/or sidewalk at each patch shall be complete within 14 days 
after placement of the concrete pavement. 
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All surface dust caused during the sawcutting operations shall be cleaned with a 
sweeper truck and/or other methods approved by the Engineer.  Clean-up shall be 
completed the day of the sawcutting operations. 

42. WATER – DUST CONTROL 

The site, haul roads, detour roads, and driveways used by the Contractor must be 
maintained in a dust free condition during the life of this contract. The control of the dust 
shall be accomplished by the application of dust control materials and methods of 
application as approved and as directed by the Owner. Such dust control materials 
shall be applied as often as is necessary to control the dust. The control of the dust 
shall be incidental to the concrete pay items. 

Should the Contractor be negligent of his duties in providing dust control, the Owner 
may, with or without notice, cause the same to be done and deduct the cost of such 
work from any monies due or to become due the Contractor under this contract, but the 
performance of such work by the Owner, or at his insistence, shall serve in no way to 
release the Contractor from his liability for dust control. 

Dust Control may be any other following: 

A. Type 1 calcium chloride applied at the rate of 6lbs. per ton of aggregate. 
B. Water, as required. 
C. Other methods as approved by the Owner. 

43. CLEANING OF STRUCTURES 

Prior to final acceptance of this project, all existing and proposed structures within the 
area disturbed by this construction shall be thoroughly cleaned of all debris. All cost 
associated with cleaning of structures shall be included in the concrete pay items within 
the proposal. 

44. PROJECT NOTIFICATION 

The City of Sterling Heights will provide written notification to each property owner 
whose drive is adjacent to any scheduled work. The written notification will be provided 
to the property owner minimum 24 hours prior to commencement of the work. If 
scheduled work has not commenced within 5 days of the notification, the City will re-
notify each property owner.  Failure of the contractor to notify the City of work not 
commenced within 5 days of notification to allow a new notification to be provided shall 
result in delay of the scheduled work at no cost to the City.  

45. PIPE IN CURB REPAIR 

At patch locations where a discharge pipe exists in the curb line, the existing pipe 
shall be removed and a green lawn drain emitter shall be installed per attached 
detail. Payment for "Pipe in Curb Repair" shall include all labor, time, and material as 
necessary to complete the pay item. 
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46. CONCRETE WASHOUT 

The contractor shall use best management practice objectives for concrete washout. 
These objectives are to (a) collect and retain all the concrete washout water and 
solids in leak proof containers, so that this caustic material does not reach the soil 
surface and then migrate to surface waters or into the ground water, and (b) recycle 
100 percent of the collected concrete washout water and solids. 

Different types of washout containers that are acceptable by the city are: 

1. Vinyl washout pit with filter bag 

2. Metal washout roll-off bin 

3. Approved equal must be approved by the Engineer prior to use. 

The concrete washout facility shall be inspected daily and after heavy rains to check 
for leaks, identify any plastic linings and sidewalls damaged by construction 
activities, and determine whether they have been filled to 75% capacity. When 
concrete washout facility is filled to 75% of its capacity, the material shall be removed 
and recycled. 

See Stormwater Best Management Practice – Concrete Washout in the back of the 
supplemental specifications for additional information. 

The contractor shall submit the type of concrete washout facility to be used and 
schedule to operating and inspecting washout facility prior to the start of 
construction. All concrete washout facility locations shall be approved by the 
Engineer prior to installation. 

All cost associated with the concrete washout facility shall be included in the cost of 
the concrete pay items. 

47. MATERIAL STOCKPILE 

Construction material stockpiles shall be removed within 48 hours of being created. 
All stockpiles shall be placed in a safe and secure location. Roadway shall be 
properly cleaned and swept after removal of stockpile. Any traffic control devices 
required shall be included in the Traffic Maintenance and Control pay item. 
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CITY OF STERLING HEIGHTS 

RESTORATION - SEED, FERTILIZER, AND HYDROSEED SPECIFICATIONS 
 
 
 
PART 1 - GENERAL 

1.1 SUMMARY OF WORK 

A. Extent of seeded and sodded lawns is shown on drawings and by provisions of this 
section. 

B. Types of work required include the following: 

1. Soil preparation 

2. Top Soil 

3. Hydroseeding 

1.2 QUALITY ASSURANCE 

Seeding Subcontractor shall have a minimum five years experience with hydroseeding 
and related work. 

1.3 SUBMITTALS 

A. Submit certification of grass seed from seed vendor for each grass seed mixture. 

B. Manufacturer's certification of fertilizer. 

C. Hydroseeder's certification of experience. 

1.4 DELIVERY, STORAGE AND HANDLING 

Deliver seed in original sealed, labeled and undamaged containers. 

1.5 PROJECT CONDITIONS 

A. Work notifications: Notify Engineer at least seven working days prior to start of 
seeding operation. 

B. Protect existing utilities, paving and other facilities from damage caused by seeding 
operations. 

C. Perform seeding work only after planting and other work affecting ground surface 
has been completed. 
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D. Restrict traffic from lawn areas until grass is established. Erect signs and barriers as 
required. 

E. Provide hose and lawn watering equipment as required. 

PART 2 - PRODUCTS 

2.1 MATERIALS 

A. Grass Seed: 

1. Fresh, clean, dry, new-crop seed complying with the Association of Official Seed 
Analysts' - Rules for Testing Seeds - for purity and germination tolerances. 

2. Seed Mixture: Provide seed of grass species and varieties, proportions by 
weight, and minimum percentages of purity, germination, and maximum 
percentage of weed seed as indicated on Schedules at the end of this section. 

B. Fertilizer: 

1. Granular, non-burning product composed of not less than 50% organic slow 
acting, guaranteed analysis professional fertilizer. 

2. Type A: Starter fertilizer containing 20% nitrogen, 12% phosphoric acid and 8% 
potash by weight or similar approved composition. 

C. Ground limestone: Containing not less than 85% of total carbonates and ground to 
such fineness that 50% will pass through a 100 mesh sieve and 90% will pass 
through a 20 mesh sieve. Use if determined by soil tests to be necessary. 

D. Water: Free of substance harmful to grass seed and grass growth. Hoses or other 
methods of transportation furnished by Contractor. 

E. Topsoil 

1. Topsoil shall be fertile, friable and representative of productive soil, capable of 
sustaining vigorous plant growth and shall be free of clay lumps, sub-soil, weeds, 
seeds and other foreign debris. 

2. Acidity range shall be between pH 5.0 and 7.5. 

3. Organic content shall be not less than 5% and not greater than 30%. 

4. Clay content shall range between 5% and 25%. 



 

Page 3 of 4 

PART 3 - EXECUTION 

3.1 EXAMINATION 

Examine finish surfaces, grades, topsoil quality and depth. Do not start seeding work 
until unsatisfactory conditions are corrected. 

3.2 PREPARATION 

A. Limit preparation to areas which will be immediately seeded. Spread topsoil, fine 
grade. 

B. Treat lawn areas with "Round Up", by Monsanto, per label directions as required to 
kill existing vegetation prior to seeding. 

C. Scarify surface of lawn areas to minimum depth of three inches. Remove stones over 
one inch in any dimension and sticks, roots, rubbish and extraneous matter. 

D. Apply three inches minimum topsoil to entire area to be seeded. 

E. Grade lawn areas to smooth, free draining and even surface with a loose, uniformly 
fine texture. Roll and rake; remove ridges and fill depressions as required to drain. 

F. Apply limestone, if required by soil test results, at rate determined by the soil test, to 
adjust pH of topsoil to not less than 6.0 nor more than 6.8. Distribute evenly by 
machine and incorporate thoroughly into topsoil. 

G. Apply Type A fertilizer at the rate equal to 1.0 lb. of actual nitrogen per 1,000 sq. ft. 
(43 lbs./acre). Apply fertilizer by mechanical rotary or drop type distributor, 
thoroughly and evenly incorporated with the soil to depth of one inch by discing or 
other approved methods. Fertilize areas inaccessible to power equipment with hand 
tools and incorporate it into soil. 

H. Dampen dry soil prior to seeding. 

I. Restore prepared area to specified condition if eroded, settled or otherwise disturbed 
after fine grading and prior to seeding. 

3.3 HYDROSEEDING  

A. Hydroseeding: Mix specified seed, fertilizer, and fiber mulch in water, using 
equipment specifically designed for hydroseed application. Continue mixing until 
uniformly blended into homogenous slurry suitable for hydraulic application. 

B. Mix slurry with nonasphaltic tackifier. 

C. Apply slurry uniformly to all areas to be seeded in a one-step process. Apply mulch 
at the minimum rate of 1500 lb per acre (16.5 kg per 100 sq. m) dry weight but not 
less than the rate required to obtain specified seed-sowing rate. 
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D. Apply slurry uniformly to all areas to be seeded in a two-step process. Apply first 
slurry application at the minimum rate of 500 lb per acre (5.5 kg per 100 sq. m) dry 
weight but not less than the rate required to obtain specified seed-sowing rate. Apply 
slurry cover coat of fiber mulch at a rate of 1000 lb per acre (11 kg per 100 sq. m). 

3.4 MAINTENANCE 

Proper maintenance shall be performed to adequately establish seed. 

3.5 CLEANING 

Perform cleaning during installation of the work and upon completion of the work. 
Remove from site all excess materials, debris and equipment. Repair damage resulting 
from seeding operations. 

PART 4 - ACCEPTANCE AND PAYMENT 

4.1 WATERING 

Watering shall be provided by the Contractor to establish sufficient growth. 

4.2 PAYMENT 

All work noted within this specification shall be paid within the “Restoration – Seed, 
Fertilizer, and Hydroseed” pay item.  Payment will be made after sufficient growth has 
been established. 
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FED-STD-595B 
December 15, 1989 

SUPERSEDING 
FED-STD-5 95A 

January 2, 1968 
 
 

FEDERAL STANDARD No. 595B 
 

COLORS USED IN GOVERNMENT PROCUREMENT 
 

Authority. This standard is issued pursuant to the Federal Property and 
Administrative Services Act of 1949, as amended, and its application to the 
purchase of commodities referred to herein is mandatory on all Federal agencies. 

 
S1. Scope. This standard presents the colors used by Government Activities in a format suitable 
for color selection, color matching and for quality control inspection. This document describes 
the designation and use of the color chips of this standard. For reference purposes, each color is 
reproduced herein as a 1/2 by 1 inch sample. The standard color chips are also available in the 
following formats: 

 
1. Specification - - This specification supplied in loose leaf 8-1/2x11 paper with 1/2x1” 

color samples. Suitable for color identification and selection. 
 
2. Fan Deck - - Suitable for color identification and selection. 
 
3. Sets of color chips - - A set containing one 3 x 5 inch color chip each in its protective 

envelope -- suitable for color matching and quality control inspection purposes. 
 
S2. Applicable Documents. 
 
American Society for Testing and Materials (ASTM) Standards: 
 
D 523   -- Specular Gloss. 
D 1729 -- Visual Evaluation of Color Differences of Opaque Materials. 
D 2244 -- Calculation of Color Differences from instrumentally measured color coordinates. 
E 308    -- Spectrophotometry and Description of Color in CIE 1931 System. 
 

(Copies may be obtained from the American Society for Testing and Materials, 1916 
Race Street, Philadelphia, PA 19103.) 
 
S3. Color Identification and Reference. 
 
S3.1 Color Identification. Each color is identified by a five-digit code. Colors in this standard are 
not to be referenced without giving the five-digit code, otherwise the reference is ambiguous. 
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S3.2 Numbering System. 
 
S3.2.1 First Digit. The first digit of the color number indicates the color at a level or degree of 
gloss. The colors are divided only into three generalized finishes; gloss, semi—gloss and flat. 
For ease in judging the color matching (see also 3.3) the color number closest in gloss to that 
required should be specified. Specific levels of gloss, other than these standard levels must be 
separately specified in the procurement documents. 

 
First Digit  Finish 
1   Gloss 
2   Semi—Gloss 
3   Flat or Lusterless 

 
S3.2.2 Second Digit. The second digit of the color number indicates an arbitrarily selected color 
classification grouping. 
 

Predominate 
   Second Digit  Color Grouping 

0   Brown 
1   Red 
2   Orange 
3   Yellow 
4   Green 
5   Blue 
6   Gray 
7   Miscellaneous (whites, blacks, etc.) 
8   Fluorescent 
 

S3.2.3 Last Three Digits. The last three digits of the color number are assigned in the 
approximate order of increasing reflectance. 
 
S3.3 Color Matching. 
 
S3.3.1 General. This standard covers color chips for color matching and control of items 
produced for Government use. Unless otherwise specified or designated by the contracting 
officer, color chips shall be the latest in effect by date of contract. Color matching by 
chromaticity coordinates or tristimulus values is not authorized for colors referenced in this 
standard. 
 
S3.3.2 Metamerism. Colors that visually match in lights of certain spectral compositions but not 
in others are said to be metameric. The light source, condition of viewing and specular 
reflectance is critical to overcome metamerism and to determine correct matches. Therefore, 
light sources as specified in ASTM D 1729 shall be used for visual color matching. 
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S3.3.3 Color Matching Criteria. In specifying color, the procurement documents should state: 
 

a. The FED-STD-595 color number; 
b. The source (or sources) of illumination under which the color is to be matched; and 
c. The method by which the color is to be matched; either: 

(1) ASTM D 1729 --Visual Evaluation of Color Differences of Opaque Materials 
-- state whether critical or general match; or, 
(2) ASTM D 2244 --Calculation of Color Differences from instrumentally 
measured color coordinates. --State for CIEL1B color space the maximum color 
difference and the maximum hue difference tolerated. Name and address of 
organization supplying paint chip. 

 
S3.4 Color Chip Authorized for Use. 
 
S3.4.1 After the publication of this standard, only color chips marked FED—STD--595B shall be 
used. 
 
S3.4.2 Color chips which are soiled, stained, faded, or otherwise damaged due to improper 
handling, storage or exposure to light or chemicals shall not be used. 
 
S3.5 Care of color chips. All color chips will change with time and some will change more than 
others. Color change can be minimized by observing the following procedures. 

 
a. Store the color chips in a cool, dark place; 
b. Avoid exposure of the color chips to direct or scattered UV light or chemicals; 
c. Minimize exposure of the color chips to light from any source; 
d. Keep the color chips covered when not in use; 
e. Do not touch the face of the color chips. 
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S4. Color Cross Reference. The following colors meet the special requirements for safety, 
highway and camouflage colors. 
 
Safety Colors (OSHA) Highway Colors (DOT) Camouflage Colors 
   
Red -- 11120 Brown -- 10055 Green 383 -- 34094 
 -- 11105 Red -- 11086 Brown 383 -- 30051 
 -- 11140  -- 11105 Black -- 37030 
Orange -- 12300 Orange -- 12243 Tan 686 -- 33446 
 -- 12246 Yellow -- 13507 Dark Green -- 34082 
Yellow -- 13591  -- 13538 Field Drab -- 33105 
 -- 13655 Green -- 14066 Earth Yellow -- 33245 
Green -- 14120  -- 14109 Sand -- 33303 
 -- 14260 Blue -- 15065 Aircraft Green -- 34031 
Blue -- 15092  -- 15090 Aircraft Gray -- 36300 
 -- 15102 School Bus  Dark Sandstone -- 33510 
Purple -- 17155 Yellow -- 13415 Interior   
 -- 17142    Aircraft Black -- 37031 
 
International Orange –12197 
 
Note: The chips for camouflage colors shall be used for general color matching purposes only. 
The specifications for camouflage coatings contain requirements for infrared reflectance which 
must be met in addition to color. The color cards (chips) for the camouflage colors will contain 
pigments chosen for their stability and compatibility with the color card coating and, therefore, 
have different infrared reflectance characteristics than those required for camouflage coatings. 
Merely matching the color chip for color will not be sufficient to assure product acceptance by 
the contracting activity. For further information, contact: 
 

Commander, U.S. Army Belvoir RDE Center,  
ATTN: STRBE-VO, Fort Belvoir, VA 22060—5606. 

 
S5. Color Chip Reproduction. Color chips may not be reproduced without the authorization of 
General Services Administration. Reproduction of color chips from any source other than the 
master standard is not authorized. The General Services Administration must approve all color 
matches made when the color chips are reproduced. 
 
S7. International standardization agreement. Several colors listed in this standard are the subject 
of international standardization agreement, MAS Army 440, 7 December 1987, NATO 
STANAG 2321, Edition 4. When there is a change, revision, or cancellation of this standard 
which will affect or violate the international agreement concerned, the preparing activity will 
take appropriate reconciliatory action through international standardization channels including 
departmental standardization offices, if required. The following colors are covered by the above 
agreement: silver/aluminum 17178, brown 30117 or 30140, red 31136, light red 31158, yellow 
33538, light green 34558 or 34449, dark green 34108, light blue 35109, gray 36231, black 
37038, violet 37100, and white 37875. 
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CHANGE NOTICES ARE NOT      Federal Standard No. 595B 
CUMULATIVE AND SHALL BE       December 15, 1989 
RETAINED UNTIL SUCH TIME       Change Notice 1 
AS THE ENTIRE STANDARD       January 11, 1994 
IS REVISED 
 
 

FEDERAL STANDARD 
 

COLORS USED IN GOVERNMENT PROCUREMENT 
 

The General Services Adminstration has authorized the use of this Change in Federal 
Standard No. 595B, dated December 15, 1989, for all Federal users. 

 
 

PAGE 4 
 

S3.2.1 Delete the table and replace with the following table: 
 
 

First Digit Finish Gloss Level 
  Min Max 
    
1 Gloss 80 -- 
2 Semi-gloss 30 45 
3 Flat or Lusterless -- 6 

 





Construction workers should handle wet concrete and 
washout water with care because it may cause skin irritation 
and eye damage. If the washwater is dumped on the ground 
(Fig. 1), it can run off the construction site to adjoining roads 
and enter roadside storm drains, which discharge to surface 
waters such as rivers, lakes, or estuaries. The red arrow in 
Figure 2 points to a ready mixed truck chute that’s being 
washed out into a roll-off bin, which isn’t watertight. Leaking 
washwater, shown in the foreground, will likely follow similar 

paths to nearby surface waters. Rainfall may cause concrete 
washout containers that are uncovered to overflow and also 
transport the washwater to surface waters. Rainwater polluted 
with concrete washwater can percolate down through the 
soil and alter the soil chemistry, inhibit plant growth, and 
contaminate the groundwater. Its high pH can increase 
the toxicity of other substances in the surface waters and 
soils. Figures 1 and 2 illustrate the need for better washout 
management practices.

Best Management Practice Objectives
The best management practice objectives for concrete washout 
are to (a) collect and retain all the concrete washout water and 
solids in leak proof containers, so that this caustic material 
does not reach the soil surface and then migrate to surface 
waters or into the ground water, and (b) recycle 100 percent 
of the collected concrete washout water and solids. Another 

Description of Concrete Washout at 
Construction Sites
Concrete and its ingredients
Concrete is a mixture of cement, water, and aggregate material. 
Portland cement is made by heating a mixture of limestone and 
clay containing oxides of calcium, aluminum, silicon and other 
metals in a kiln and then pulverizing the resulting clinker. The 
fine aggregate particles are usually sand. Coarse aggregate 
is generally gravel or crushed stone. When cement is mixed 
with water, a chemical reaction called hydration occurs, which 
produces glue that binds the aggregates together to make 
concrete.

Concrete washout
After concrete is poured at a construction site, the chutes of 
ready mixed concrete trucks and hoppers of concrete pump 
trucks must be washed out to remove the remaining concrete 
before it hardens. Equipment such as wheelbarrows and hand 
tools also need to be washed down. At the end of each work 
day, the drums of concrete trucks must be washed out. This is 
customarily done at the ready mixed batch plants, which are 
usually off-site facilities, however large or rural construction 
projects may have on-site batch plants. Cementitious (having 
the properties of cement) washwater and solids also come from 
using such construction materials as mortar, plaster, stucco, 
and grout.

Environmental and Human Health Impacts
Concrete washout water (or washwater) is a slurry containing 
toxic metals. It’s also caustic and corrosive, having a pH 
near 12. In comparison, Drano liquid drain cleaner has a pH 
of 13.5. Caustic washwater can harm fish gills and eyes and 
interfere with reproduction. The safe pH ranges for aquatic life 
habitats are 6.5 – 9 for freshwater and 6.5 – 8.5 for saltwater. 

Figure 1. Chute 
washwater being dumped 
on the ground

Minimum Measure
Construction Site Stormwater Runoff Control

Subcategory
Good Housekeeping/Materials Management

Figure 2. Chute 
washwater leaking from a 

roll-off bin being used as a 
washout container

Office of Water, 4203M
www.epa.gov/npdes/pubs/concretewashout.pdf 
www.epa.gov/npdes/stormwater/menuofbmps

EPA 833-F-11-006 
February 2012

Stormwater Best Management Practice

Concrete Washout 
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objective is to support the diversion of recyclable materials from 
landfills. Table 1 shows how concrete washout materials can be 
recycled and reused.

Table 1 – Recycling concrete washout materials

Uses of Recycled Materials

Concrete Washout Materials
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Reused to washout additional mixer 
truck chutes or drums x

Reused as a ready mixed concrete 
ingredient x xb x x

Reused as an ingredient of precast 
concrete products, e.g., highway 
barriers, retaining wall blocks, riprap

x x x x x

Reused as crushed concrete 
products, e.g., road base or fill x x x x

Reused to pave the yards of ready 
mixed concrete plants x

Returned back to a surface water, 
e.g., river, lake, or estuary xc

a. Fine particles of cementitious material (e.g., Portland cement, slag cement, fly ash, 
silica fume)

b. Recyclable, if allowed by the concrete quality specifications
c. Treated to reduce the pH and remove metals, so it can be delivered to a municipal 

wastewater treatment plant, where it is treated further and then returned to a natural 
surface water

Washwater recycling, treatment, disposal
Washwater from concrete truck 
chutes, hand mixers, or other 
equipment can be passed through 
a system of weirs or filters to remove 
solids and then be reused to wash 
down more chutes and equipment 
at the construction site or as an 
ingredient for making additional 
concrete. A three chamber washout 
filter is shown in Figure 3. The first 
stage collects the coarse aggregate. 
The middle stage filters out the 
small grit and sand. The third stage 
has an array of tablets that filter 
out fines and reduces the pH. The filtered washwater is then 
discharged through a filter sock. An alternative is to pump the 
washout water out of the washout container (Fig 4) and treat 
the washwater off site to remove metals and reduce its pH, 
so it can be delivered to a publicly owned treatment works 
(POTW), also known as a municipal wastewater treatment plant, 
which provides additional treatment allowing the washwater 
to be discharged to a surface water. The POTW should be 

contacted to inquire 
about any pretreatment 
requirements, i.e., the 
National Pretreatment 
Standards for Prohibited 
Dischargers (40CFR 403.5) 
before discharging the 
washwater to the POTW. 
The washwater can also 
be retained in the washout 
container and allowed to 
evaporate, leaving only the hardened cementitious solids to be 
recycled.

Solids recycling
The course aggregate materials that are washed off concrete 
truck chutes into a washout container can be either separated 
by a screen and placed in aggregate bins to be reused at 
the construction site or returned to the ready mixed plant and 
washed into a reclaimer (Fig. 5). When washed out into a 
reclaimer, the fine and course aggregates are separated out 
and placed in different 
piles or bins to be reused 
in making fresh concrete. 
Reclaimers with settling 
tanks separate cement 
fines from the washwater, 
and these fines can also 
be used in new concrete 
unless prohibited by the 
user’s concrete quality 
specifications.

Hardened concrete recycling
When the washwater in a construction site concrete washout 
container has been removed or allowed to evaporate, the 
hardened concrete that remains can be crushed (Fig. 6) 
and reused as a construction material. It makes an excellent 
aggregate for road base and can be used as fill at the 

construction site or 
delivered to a recycler. 
Concrete recyclers can 
be found at municipal 
solid waste disposal 
facilities, private 
recycling plants, or large 
construction sites.

Figure 4. Vacuuming washwater out of a 
washout container for treatment and reuse

Figure 3. Concrete washout 
filter

Figure 5. Ready mixed truck washing 
out into a reclaimer

Figure 6. Crushed concrete stockpile and 
crusher

http://ecfr.gpoaccess.gov/cgi/t/text/text-idx?c=ecfr&sid=39d6f30b6575ba86ef08a73b625b277e&rgn=div8&view=text&node=40:29.0.1.1.4.0.1.5&idno=40http://ecfr.gpoaccess.gov/cgi/t/text/text-idx?c=ecfr&sid=39d6f30b6575ba86ef08a73b625b277e&rgn=div8&view=text&node=40:29.0.1.1.4.0.1.5&idno=40
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Wet concrete recycling
Builders often order a little more ready mixed concrete than 
they actually need, so it is common for concrete trucks to 
have wet concrete remaining in their drum after a delivery. This 
unused concrete can be returned to the ready mixed plant and 
either (1) used to pour precast concrete products (e.g., highway 
barriers, retaining wall blocks, riprap), (2) used to pave the 
ready mixed plant’s yard, (3) washed into a reclaimer, or 
(4) dumped on an impervious surface and allowed to harden, 
so it can be crushed and recycled as aggregate. Unused wet 
concrete should not be dumped on bare ground to harden at 
construction sites because this can contribute to ground water 
and surface water contamination.

Washout Containers
Different types of washout containers are available for 
collecting, retaining, and recycling the washwater and solids 
from washing down mixed truck chutes and pump truck 
hoppers at construction sites.

Chute washout box
A chute washout box is mounted on the back of the ready 
mixed truck. If the truck has three chutes, the following 
procedure is used to perform the washout from the top down: 
(1) after the pour is completed, the driver attaches the extension 
chute to the washout box, (2) the driver then rotates the main 
chute over the extension chute (Fig. 7) and washes down the 
hopper first then the main chute, (3) finally the driver washes 
down the flop down chute and last the extension chute hanging 
on the box. All washwater and solids are captured in the box. 

After the wash down, 
washwater and solids are 
returned to the ready mixed 
plant for recycling. A filter 
basket near the top of the 
washout box separates out 
the coarse aggregates so 
they can be placed in a 
bin for reuse either at the 
construction site or back at 
the cement plant. 

Chute washout bucket and pump
After delivering ready mixed concrete and scraping the last of 
the customer’s concrete down the chute, the driver hangs a 
washout bucket shown in Figure 8 (see red arrow) on the end of 
the truck’s chute and secures the hose to insure no leaks. The 

driver then washes down 
the chute into the bucket to 
remove any cementitious 
material before it hardens. 
After washing out the chute, 
the driver pumps (yellow 
arrow points to the pump) 
the washwater, sand, and 
other fine solids from the 
bucket up into the truck’s 
drum to be returned to the 
ready mixed plant, where it can be washed into a reclaimer. 
A removable screen at the bottom of the washout bucket 
prevents course aggregate from entering the pump. This 
course aggregate can also be returned to the plant and added 
to the coarse aggregate pile to be reused. All the materials are 
recycled.

Hay bale and plastic washout pit
A washout pit made with hay bales and a plastic lining is shown 
in Figure 9. Such pits can be dug into the ground or built above 
grade. The plastic lining should be free of tears or holes that 
would allow the washwater to escape (Fig. 10). After the pit is 
used to wash down the chutes of multiple ready mixed trucks 
and the washwater has evaporated or has been vacuumed off, 
the remaining hardened solids can be broken up and removed 
from the pit. This process may damage the hay bales and 
plastic lining. If damage occurs, the pit will need to be repaired 
and relined with new plastic. When the hardened solids are 
removed, they may be bound up with the plastic lining and have 
to be sent to a landfill, rather than recycled. Recyclers usually 
accept only unmixed material. If the pit is going to be emptied 
and repaired more than a few times, the hay bales and plastic 
will be generating additional solid waste. Ready mixed concrete 

Figure 7. Chute washout box

Figure 8. Chute washout bucket and 
pump

Figure 10. Leaking 
washout pit that 
has not been well 
maintained 

Figure 9. Hay bale and plastic 
washout pit
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trucks can use hay bale washout pits, but concrete pump 
trucks have a low hanging hopper in the back that may prevent 
their being washed out into bale-lined pits.

Vinyl washout container
The vinyl washout 
container (Fig. 11) is 
portable, reusable, and 
easier to install than a 
hay bale washout pit. 
The biodegradable filter 
bag (Fig. 12) assists in 

extracting the concrete solids and prolongs the life of the vinyl 
container. When the bag is lifted, the water is filtered out and 
the remaining concrete solids and the bag can be disposed of 
together in a landfill, or the hardened concrete can be delivered 
to a recycler. After the solids have been removed several times 
and the container is full of washwater, the washwater can be 
allowed to evaporate, so the container can be reused. The 
washwater can be removed more quickly by placing another 
filter bag in the container 
and spreading water gelling 
granules evenly across the 
water. In about five minutes, 
the water in the filter bag will 
turn into a gel that can be 
removed with the bag. Then 
the gel and filter bag can be 
disposed to together.

Metal washout container
The metal roll-off bin (Fig. 13) is designed to securely contain 
concrete washwater and solids and is portable and reusable. 
It also has a ramp that allows concrete pump trucks to wash 
out their hoppers (Fig. 14). Roll-off providers offer recycling 
services, such as, picking up the roll-off bins after the 
washwater has evaporated and the solids have hardened, 
replacing them with 
empty washout bins, and 
delivering the hardened 
concrete to a recycler 
(Fig. 15), rather than a 
landfill. Some providers will 
vacuum off the washwater, 
treat it to remove metals and 
reduce the pH, deliver it to a 
wastewater treatment plant 
for additional treatment and 

subsequent discharge to a surface water. Everything is recycled 
or treated sufficiently to be returned to a natural surface water.

Another metal, portable, washout container, which has a 
rain cover to prevent overflowing, is shown in Figure 16. It is 
accompanied by an onsite washwater treatment unit, which 
reduces the pH and uses a forced weir tank system to remove 
the coarse aggregate, fine aggregate, and cement fines. The 
washwater can 
then be reused at 
the construction 
site to wash 
out other mixer 
truck chutes 
and equipment. 
The solids are 
allowed to harden 
together and can 
be taken to a concrete 
recycler (Fig. 17) to be 
crushed and used as 
road base or aggregate 
for making precast 
products, such as 
retaining wall blocks. All 
materials are recycled. 

Siting Washout Facilities
Concrete washout facilities, such as washout pits and vinyl 
or metal washout containers, should be placed in locations 
that provide convenient access to concrete trucks, preferably 
near the area where concrete is being poured. However they Figure 13. Mixer truck being washed out 

into a roll-off bin

Figure 16. Washout container with a rain cover and 
onsite washwater treatment

Figure 17. Delivering hardened concrete 
to a recycler

Figure 15. 
Delivering 
hardened Concrete 
to a recycler

Figure 14. Pump truck using the 
ramp to wash out into a roll-off bin

Figure 12. Extracting the concrete 
solids or gelled washwater

Figure 11. Vinyl washout pit with filter bag
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should not be placed within 50 feet of storm drains, open 
ditches, or waterbodies. Appropriate gravel or rock should 
cover approaches to concrete washout facilities when they are 
located on undeveloped property. On large sites with extensive 
concrete work, washouts should be placed at multiple locations 
for ease of use by ready mixed truck drivers. If the washout 
facility is not within view from the pour location, signage will be 
needed to direct the truck drivers.

Operating and Inspecting Washout 
Facilities
Concrete washout facilities should be inspected daily and after 
heavy rains to check for leaks, identify any plastic linings and 
sidewalls have been damaged by construction activities, and 
determine whether they have been filled to over 75 percent 
capacity. When the washout container is filled to over 
75 percent of its capacity, the washwater should be vacuumed 
off or allowed to evaporate to avoid overflows. Then when the 
remaining cementitious solids have hardened, they should be 
removed and recycled. Damages to the container should be 
repaired promptly. Before heavy rains, the washout container’s 
liquid level should be lowered or the container should be 
covered to avoid an overflow during the rain storm.

Educating Concrete Subcontractors
The construction site superintendent should make ready mixed 
truck drivers aware of washout facility locations and be watchful 
for improper dumping of cementitious material. In addition, 
concrete washout requirements should be included in contracts 
with concrete delivery companies.

Reference
NRMCA 2009. Environmental Management in the Ready 
Mixed Concrete Industry, 2PEMRM, 1st edition. By Gary M. 
Mullins. Silver Springs, MD: National Ready Mixed Concrete 
Association.

Websites and Videos
Construction Materials Recycling Association
www.concreterecycling.org

National Ready Mixed Concrete Association
www.nrmca.org

National Ready Mixed Concrete Research and Education 
Foundation 
www.rmc-foundation.org 

Additional information and videos on concrete washout 
containers and systems can be found by a web search for 
“concrete washout.”

Photograph Credits
Figures 1, 2. Mark Jenkins, Concrete Washout Systems, Inc.

Figure 3. Mark Shaw, Ultra Tech International, Inc.

Figure 4. Mark Jenkins, Concrete Washout Systems, Inc.

Figure 5. Christopher Crouch, CCI Consulting

Figure 6. William Turley, Construction Materials Recycling Association

Figure 7. Brad Burke, Innovative Concrete Solutions, LLC

Figure 8. Ron Lankester, Enviroguard

Figures 9, 10. Mark Jenkins, Concrete Washout Systems, Inc.

Figures 11, 12. Tom Card, RTC Supply

Figures 13, 14, 15. Mark Jenkins, Concrete Washout Systems, Inc.

Figures 16, 17. Rick Abney Sr., Waste Crete Systems, LLP

Disclaimer
Please note that EPA has provided external links because they provide additional information that may be useful or interesting. EPA cannot attest to the 
accuracy of non-EPA information provided by these third-party websites and does not endorse any non-government organizations or their products or services.

http://www.concreterecycling.org
http://www.nrmca.org
http://www.rmc-foundation.org


 

S A M P L E 

Date:       

 

 

Address:      

 

        

 

 

RE:  City of Sterling Heights 

 Concrete Removal and Replacement Program 

 

 

Dear Homeowner: 

 

We are currently under contract with the City of Sterling Heights to remove and replace 

concrete pavement within the roadway. 

 

The City intends to remove and replace concrete adjacent to your drive.  Construction 

will start on_________________________.  Please note that you will not be able to 

access your drive as of this date.  Please take all precautions to have your vehicles 

removed from your drive prior to 7:00 am on this date.   You will not be able to access 

your drive for approximately one week, to allow for adequate cure time for the new 

concrete.  Please DO NOT drive on the new concrete until the barrels are removed. 

 

If you have any questions and/or concerns please feel free to contact the City Field 

Inspector assigned to this project at              or the City Project Engineer at  the 

Engineering Office at (586) 446-2720. 

 

 

 

 

 

Sincerely, 
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PERMANENT

**
 R

AMP

SIDEWALK RAMP TYPE R

5'
 MI

N.

SI
DEWALK

SI
DEWALK

(ROLLED SIDES)

ROLLED CURB

"NON-WALKING"  AREA

(S
EE 

NOTES
)

(SEE NOTES)

24" ACROSS FULL WIDTH 

DETECTABLE WARNING SURFACE 

(SEE NOTES)

24" ACROSS FULL WIDTH 

DETECTABLE WARNING SURFACE 

(SEE NOTES)

24" ACROSS FULL WIDTH 

DETECTABLE WARNING SURFACE 
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* LANDING

    5% - 7% (8.3% MAXIMUM).   SEE NOTES.

** MAXIMUM RAMP CROSS SLOPE IS 2.0%, RUNNING SLOPE 

   NOTES.

   OF TRAVEL.   MINIMUM DIMENSIONS  5' x 5'.   SEE 

 * MAXIMUM LANDING SLOPE IS 2.0% IN EACH DIRECTION 

* LANDING



ADJACENT CURB & GUTTER

REINFORCEMENT AS IN

SECTION A-A

WITH THE GUTTER PAN

PAVEMENT SHALL END FLUSH

PAVEMENT

1" EXPANSION JOINT

(TYPICAL ALL RAMP TYPES)

72

GRADE BREAK

DETECTABLE WARNING DETAILS

SIDEWALK RAMP AND

(8.3% MAXIMUM) SEE NOTES

RAMP SLOPE 5% - 7%  

    THE RAMP OPENING.

    MAXIMUM  COUNTER SLOPE  ACROSS

    CROSS SECTION TO  PROVIDE 5.0% 

*** TRANSITION ADJACENT GUTTER PAN 

A SI
DEWALK

SIDEWALK RAMP TYPE RF

5'
 MI

N.

SIDE F
LARE

(ROLLED / FLARED SIDES)

**
 R

AMP

  (
SEE N

OTES)SLOPE10% MAX.

WALKING AREA

"NON-WALKING"  AREA

A

(S
EE 

NOTES
)

ROLLED CURB

(SEE NOTES)

24" ACROSS FULL WIDTH 

DETECTABLE WARNING SURFACE 

RAMP SLOPE

WITH BACK OF CURB

RAMP SHALL END FLUSH 

2" MAX.
24" ACROSS FULL WIDTH  (SEE NOTES)

DETECTABLE WARNING SURFACE 

*** 5.0% MAX.

MICHIGAN DEPARTMENT OF TRANSPORTATION

OF

SHEET

PLAN DATEF.H.W.A. APPROVAL

BUREAU OF DEVELOPMENT STANDARD PLAN FOR

R-28-J

SECTION THROUGH CURB OPENING

CURB OPENING RAMP RUN

    5% - 7% (8.3% MAXIMUM).   SEE NOTES.

** MAXIMUM RAMP CROSS SLOPE IS 2.0%, RUNNING SLOPE 

   NOTES.

   OF TRAVEL.   MINIMUM DIMENSIONS  5' x 5'.   SEE 

 * MAXIMUM LANDING SLOPE IS 2.0% IN EACH DIRECTION 

* LANDING

* LANDING

SHALL BE AS CALLED FOR ON THE PLANS

RAMP AND  LANDING  SLAB THICKNESSES 

3-15-2016



SIDEWALK RAMP TYPE M

(MEDIAN ISLAND)

5'
 MI

N.

SIDEWALK RAMP TYPE P

(PARALLEL RAMP)

5'
 MI

N.

DO NOT USE IN AREAS WHERE PONDING MAY OCCUR

SI
DEWALK

SI
DEWALK

** 
RAMP

**
 R

AMP

"NON-WALKING" AREA

SIDEWALK RAMP TYPE C

5'
 MI

N.

SI
DEWALK

SI
DEWALK

** 
RAMP

**
 R

AMP

"NON-WALKING"  AREA

"NON-WALKING" AREA

73

DETECTABLE WARNING IS REQUIRED.

WIDTH IS AT LEAST 6'-0".   OTHERWISE NO 

USE 24" DEEP DETECTABLE WARNINGS IF MEDIAN 

MEDIAN WIDTH

DETECTABLE WARNING DETAILS

SIDEWALK RAMP AND

(COMBINATION RAMP)

ROLLED CURB

(S
EE 

NOTES
)

(S
EE 

NOTES
)

(SEE NOTES)

24" ACROSS FULL WIDTH 

DETECTABLE WARNING SURFACE 

(SEE NOTES)

24" ACROSS FULL WIDTH 

DETECTABLE WARNING SURFACE 

R-28-J

MICHIGAN DEPARTMENT OF TRANSPORTATION

OF

SHEET

PLAN DATEF.H.W.A. APPROVAL

BUREAU OF DEVELOPMENT STANDARD PLAN FOR

    5% - 7% (8.3% MAXIMUM).   SEE NOTES.

** MAXIMUM RAMP CROSS SLOPE IS 2.0%, RUNNING SLOPE 

   NOTES.

   OF TRAVEL.   MINIMUM DIMENSIONS  5' x 5'.   SEE 

 * MAXIMUM LANDING SLOPE IS 2.0% IN EACH DIRECTION 

* LANDING

3-15-2016

* LANDING
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DETECTABLE WARNING DETAILS

SIDEWALK RAMP AND

**
 R

AMP
** RAMP

ROLLED CURB

"NON-WALKING" AREA

SIDEWALK RAMP TYPE D

(DEPRESSED CORNER)

24"

USE ONLY WHEN INDEPENDENT DIRECTIONAL RAMPS CAN NOT BE CONSTRUCTED FOR EACH CROSSING DIRECTION

SI
DEWALK

**
 R

AMP** RAMP

SI
DEWALK

( TANGENT DETECTABLE WARNING SHOWN )

"NON-WALKING" AREA

2
4
"

( RADIAL DETECTABLE WARNING SHOWN )

FROM THE ENDS OF THE RADIUS.  SEE NOTES

2" MAXIMUM DETECTABLE WARNING BORDER OFFSET MEASURED 

FROM THE ENDS OF THE RADIUS.  SEE NOTES

2" MAXIMUM DETECTABLE WARNING BORDER OFFSET MEASURED 

MICHIGAN DEPARTMENT OF TRANSPORTATION

OF

SHEET

PLAN DATEF.H.W.A. APPROVAL

BUREAU OF DEVELOPMENT STANDARD PLAN FOR

R-28-J

    5% - 7% (8.3% MAXIMUM).   SEE NOTES.

** MAXIMUM RAMP CROSS SLOPE IS 2.0%, RUNNING SLOPE 

   NOTES.

   OF TRAVEL.   MINIMUM DIMENSIONS  5' x 5'.   SEE 

 * MAXIMUM LANDING SLOPE IS 2.0% IN EACH DIRECTION 

* LANDING

* LANDING
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DETECTABLE WARNING DETAILS

SIDEWALK RAMP AND

SIDEWALK (TYP.)

RAILROAD CROSSING MATERIAL (TYP.)

6
'
 

M
I

N
.
*

1
5
'
 

M
A

X
.
*

  WARNING ON RAILROAD CROSSING MATERIAL.  

  OF THE  NEAREST RAIL.   DO NOT PLACE DETECTABLE

  6' MINIMUM AND 15' MAXIMUM FROM THE  CENTERLINE 

  SO THAT THE EDGE  NEAREST THE  RAIL CROSSING IS 

* THE DETECTABLE WARNING SURFACE SHALL BE LOCATED 

S
H

O
U

L
D

E
R

SIDEWALK

DETECTABLE WARNING AT RAILROAD CROSSING

DETECTABLE WARNING AT FLUSH SHOULDER OR ROADWAY

24" ACROSS FULL WIDTH (SEE NOTES)

DETECTABLE WARNING SURFACE 

24" ACROSS FULL WIDTH (SEE NOTES)

DETECTABLE WARNING SURFACE 

(SEE NOTES)

24" ACROSS FULL WIDTH 

DETECTABLE WARNING SURFACE 

2" OF SHOULDER

NEAREST EDGE WITHIN 

R-28-J

MICHIGAN DEPARTMENT OF TRANSPORTATION

OF

SHEET

PLAN DATEF.H.W.A. APPROVAL

BUREAU OF DEVELOPMENT STANDARD PLAN FOR

PEDESTRIAN GATE (WHERE PROVIDED)
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(TYPE F AND TYPE RF SHOWN)

SIDEWALK RAMP PERPENDICULAR TO TANGENT CURB

LEGEND

CROSSWALK MARKING

SIDEWALK RAMP ORIENTATION

SLOPED SURFACE

"NON-WALKING" AREA

PAVEMENT

1" EXPANSION JOINT

SECTION B-B

* GRADE BREAK

76

DETECTABLE WARNING DETAILS

SIDEWALK RAMP AND

SIDEWALK RAMP PERPENDICULAR TO RADIAL CURB (TYPE F SHOWN)

RAMP ARE NOT ALIGNED

USE WITH RADIAL CURB WHEN THE CROSSWALK AND SIDEWALK

(                )

B

B

RAMP.  

EXTENDING THE WIDTH OF THE 

24" DEEP DETECTABLE WARNING,

THE BOTTOM GRADE BREAK.

ON THE RAMP SURFACE AT 

WARNING SHALL BE LOCATED

CURB, THE DETECTABLE

WITHIN 5' OF THE BACK OF 

BOTTOM GRADE BREAK ARE

WHERE BOTH ENDS OF THE 

(8.3% MAXIMUM) SEE NOTES

RAMP SLOPE 5% - 7%  

(TYP.)

OF DRAINAGE INLET 

ALTERNATE LOCATION 

(TYP.)

OF DRAINAGE INLET 

PREFERRED LOCATION 

(GRADE BREAK GREATER THAN 5')

SIDEWALK RAMP LOCATED IN RADIUS (TYPE R SHOWN)

(GRADE BREAK LESS THAN 5')

SIDEWALK RAMP LOCATED IN RADIUS (TYPE R SHOWN)

 
 
5
'

* GRADE BREAK (TYP)

  BREAK

* GRADE 

IS NOT SIGNIFICANT ON RADIUS)

BACK OF CURB.  (DOME ORIENTATION 

WARNING SHALL BE LOCATED AT THE 

THE BACK OF CURB, THE DETECTABLE 

GRADE BREAK IS MORE THAN 5' FROM 

WHERE EITHER END OF THE BOTTOM 

    THE DIRECTION OF TRAVEL.

    CURB RAMPS  SHALL BE PERPENDICULAR TO  

  * GRADE BREAKS AT THE TOP AND BOTTOM OF

DETECTABLE WARNING

OF CURB

END FLUSH WITH BACK 

APPROACH AREA SHALL 

BOTTOM GRADE BREAK

2% (5.0% MAX.) SLOPE BEYOND

*** 5.0% MAX. (5.0% MAX.)

2%

    SLOPE ACROSS THE RAMP OPENING.

    SECTION TO PROVIDE 5.0% MAXIMUM COUNTER 

*** TRANSITION  ADJACENT  GUTTER PAN  CROSS 

SEE SECTION B-B

BEYOND BOTTOM GRADE BREAK.

5.0% MAX. RUNNING SLOPE 

MICHIGAN DEPARTMENT OF TRANSPORTATION

OF

SHEET

PLAN DATEF.H.W.A. APPROVAL

BUREAU OF DEVELOPMENT STANDARD PLAN FOR

R-28-J

RAMP RUNCURB OPENING

SHALL BE AS CALLED FOR ON THE PLANS

RAMP AND  LANDING  SLAB THICKNESSES 

3-15-2016



UNIFORM TRAFFIC CONTROL DEVICES". 

FOR MARKING APPLICATIONS ARE GIVEN IN THE  "MICHIGAN MANUAL OF

AS TO STOP TRAFFIC SHORT OF RAMP CROSSINGS.   SPECIFIC DETAILS  

CROSSWALK AND STOP LINE MARKINGS, IF USED, SHALL BE SO LOCATED 

WITH THE ADJACENT CONCRETE.

THE TOP OF THE JOINT FILLER  FOR ALL RAMP TYPES SHALL BE FLUSH 

MUNICIPALITY.

SIDEWALK   SNOW  REMOVAL   EQUIPMENT   NORMALLY  USED  BY  THE

RAMP WIDTH  SHALL BE INCREASED,  IF NECESSARY,  TO ACCOMMODATE

AS DIRECTED BY THE ENGINEER.

SIDEWALK RAMPS ARE TO BE  LOCATED AS SPECIFIED ON THE PLANS OR 

2
4
"

DOME ALIGNMENT

DETECTABLE WARNING DETAILS

DOME SPACING
0
.
2
"

DOME SECTION

1.4"

TO

0.9"

OF BASE

50% TO 65% 
1.6" - 2.4"

1
.
6
"
 
-
 
2
.
4
"

0
.
6
5
"

M
I

N
.

0.65"

MIN.

PERPENDICULAR (OR RADIAL) TO GRADE BREAK

ALIGNED IN DIRECTION OF TRAVEL AND 

77

DETECTABLE WARNING DETAILS

SIDEWALK RAMP AND

OF RAMPS TO EXCEED 15 FEET IN LENGTH.

REFERENCE.   HOWEVER, IT SHALL NOT  REQUIRE ANY  RAMP OR SERIES 

THE MAXIMUM  RUNNING SLOPE OF  8.3% IS RELATIVE  TO A FLAT (0%) 

OF TRAVEL.

THE LONG DIMENSION IS PERPENDICULAR  TO THE DOMINANT DIRECTION

GREATER THAN •".   ELONGATED OPENINGS SHALL BE PLACED SO THAT 

MANUFACTURER'S  ADA  COMPLIANT GRATE.   OPENINGS SHALL  NOT BE 

STRUCTURES  ARE  LOCATED  IN THE  RAMP PATH  OF TRAVEL,  USE A

LOCATION OF  THE DRAINAGE STRUCTURE.   WHERE EXISTING DRAINAGE 

THE  LOCATION OF  THE RAMP  SHOULD  TAKE  PRECEDENCE  OVER THE 

DRAINAGE STRUCTURES  SHOULD NOT BE PLACED  IN LINE WITH RAMPS.    

NOTES:

CROSSINGS.

SHALL ALSO BE PROVIDED AT MARKED  AND/OR  SIGNALIZED MID-BLOCK 

WHERE THERE IS EXISTING OR PROPOSED SIDEWALK AND CURB.   RAMPS

RAMPS  SHALL BE  PROVIDED AT  ALL CORNERS  OF AN  INTERSECTION  

ACROSS THE WALK.

SIDEWALK SHALL BE  RAMPED WHERE THE  DRIVEWAY CURB IS EXTENDED

 

BROOMING, TRANSVERSE TO THE RUNNING SLOPE.

SURFACE TEXTURE OF THE RAMP SHALL BE THAT OBTAINED BY A COARSE

TRAVEL.

RAMP BE IN  ONLY ONE DIRECTION,  PARALLEL TO THE  DIRECTION OF 

WHERE CONDITIONS PERMIT, IT IS DESIRABLE THAT THE SLOPE OF THE 

CARE  SHALL BE  TAKEN TO ASSURE  A UNIFORM GRADE  ON THE RAMP.  

ORDER TO AVOID SHARP CURB RETURNS AT RAMP OPENINGS.

WHERE THEY ARE NOT REQUIRED, FLARED SIDES CAN BE CONSIDERED IN 

LANDSCAPING,  UNPAVED  SURFACE  OR  PERMANENT  FIXED  OBJECTS.   

SIDES  ARE  NOT  REQUIRED  WHERE  THE  RAMP  IS   BORDERED  BY 

CIRCULATION PATH LATERALLY CROSSES THE SIDEWALK RAMP.   FLARED 

ROADSIDE CURB LINE,  SHALL BE  PROVIDED WHERE  AN UNOBSTRUCTED 

FLARED SIDES  WITH A SLOPE OF 10% MAXIMUM,  MEASURED ALONG THE 

SHIFTING OR HEAVING.

FIELD CUT UNITS CAST AND/OR  ANCHORED IN THE PAVEMENT TO RESIST

DETECTABLE WARNING PLATES MUST BE INSTALLED USING FABRICATED OR

CURB THE OFFSET IS MEASURED FROM THE ENDS OF THE RADIUS.

THE EDGES OF THE DETECTABLE WARNING IS ALLOWABLE.   FOR RADIAL 

AREAS.   A BORDER OFFSET  NOT GREATER THAN  2"  MEASURED ALONG 

RAMP/PATH OPENING  EXCLUDING  CURBED OR FLARED CURB TRANSITION 

DIRECTION OF  RAMP/PATH  TRAVEL  AND  THE  FULL  WIDTH  OF THE 

DETECTABLE  WARNING  SURFACE  COVERAGE IS  24"  MINIMUM IN THE 

DRAINAGE STRUCTURES.

5.0%.   MAINTAIN THE NORMAL  GUTTER PAN  CROSS SECTION  ACROSS 

SLOPE  IN THE  DIRECTION OF  RAMP TRAVEL  IS NOT  GREATER THAN 

TRANSITION THE GUTTER PAN  CROSS SECTION SUCH THAT THE COUNTER 

IN THE PUBLIC RIGHT OF WAY.

RECONSTRUCTION, OR ALTERATION OF STREETS,  CURBS, OR SIDEWALKS 

DETAILS  SPECIFIED  ON THIS  PLAN APPLY  TO ALL  CONSTRUCTION,

R-28-J

MICHIGAN DEPARTMENT OF TRANSPORTATION

OF

SHEET

PLAN DATEF.H.W.A. APPROVAL

BUREAU OF DEVELOPMENT STANDARD PLAN FOR

4' x 4'.

REDUCED  TO NOT  LESS THAN  4' AND LANDINGS  TO NOT  LESS THAN 

WHEN 5' MINIMUM WIDTHS  ARE NOT  FEASIBLE,  RAMP WIDTH  MAY BE 

3-15-2016

FULL LENGTH OF THE RAMP.

THE CROSS SLOPE TRANSITION SHALL BE APPLIED UNIFORMLY OVER THE 

SLOPE MAY BE  TRANSITIONED TO MEET AN  EXISTING ROADWAY GRADE.   

EXCEED 2.0%.   FOR ALTERATIONS TO EXISTING ROADWAYS, THE CROSS 

FOR NEW ROADWAY  CONSTRUCTION,  THE RAMP  CROSS SLOPE  MAY NOT 
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