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DIVISION 100 - GENERAL CONDITIONS  

SECTION 101 
DEFINITIONS AND TERMS  

101.01 ABBREVIATIONS AND DEFINITIONS  

Whenever the following abbreviations are used in these specifications or on the plans, they are to 
be construed the same as the respective expressions represented: 

A. INDUSTRY ABBREVIATIONS  

AASHTO American Association of State Highway and Transportation Officials 
ACI American Concrete Institute 
ADEQ Arkansas Department of Environmental Quality 
AGC Associated General Contractors of America 
AHTD Arkansas State Highway and Transportation Department 
AIA  American Institute of Architects 
AISC American Institute of Steel Construction 
AISI American Iron and Steel Institute 
ANSI American National Standards Institute 
ARA American Railway Association 
AREA American Railway Engineering Association 
ASCE American Society of Civil Engineers 
ASTM American Society for Testing and Materials 
ATSSA American Traffic Safety Services Association 
AWPA American Wood Preservers Association 
AWS American Welding Society 
AWWA American Water Works Association 
COE U.S. Army Corps of Engineers 
CRSI Concrete Reinforcing Steel Institute 
FHWA Federal Highway Administration 
IMSA International Municipal Signal Association 
ITE Institute of Traffic Engineers 
MUTCD Manual on Uniform Traffic Control Devices 

for Streets and Highways 
NEC National Electrical Code 
NEMA National Electrical Manufacturers Association 
OSHA Occupational Safety and Health Administration 
PCA Portland Cement Association 
SAE Society of Automotive Engineers 
UL Underwriter's Laboratory 
USC United States Code 

B. CONTRACT ABBREVIATIONS FOR CONSTRUCTION WORK  

AC Asphalt Cement 
ACHM Asphalt Concrete Hot 

Mix  
ADJ Adjusted 
AGG Aggregate(s) 
ALUM  Aluminum 
APPR Approach 

ASPH Asphalt 
ASSY Assembly 
AST Asphalt Surface Treatment 
AUTO Automatic 
BIND Binder 
BIT Bituminous 
BLDG Building(s) 
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BLKT Blanket I.D. Inside Diameter 
BNG(S) Bearing(s) IN Inch(es) 
BR 
BST 

Bridge(s) 
Bituminous Surface 

INST Install, Installing, 
Installation 

 Treatment LAB Laboratory 
C&G Curb and Gutter LB Pound 
CA Corrugated Aluminum LF Linear Foot or Feet 
CEM Cement LS Lump Sum 
CF Cubic Feet MAINT  Maintenance 
CI Cast Iron MATL  Material(s) 
CL Class MAX  Maximum 
CLVT(S) Culvert(s) MES Mitered End Section(s) 
CMP Corrugated Metal Pipe MET Metal 
CNTL Control, Controller MG 1000 Gallons 
CO Clean Out MIN Minimum 
CONC Concrete MOB Mobilization 
COND Conduit MOD Modified 
CONST Construction NO Number(s) 
CONT Continuous, 

Continuously 
NON MET 
NON REINF 

Non-Metallic 
Non-Reinforced 

CORR Corrugated NPDES National Pollutant Discharge 
CRSE Course  Elimination System 
CS Corrugated Steel O.D. Outside Diameter 
CU, cu Cubic OFF Office 
CULV Culvert OH Overhead 
CY Cubic Yard PC Portland Cement 
DBL Double PI Plasticity Index 
DI Drop Inlet(s), Ductile PM Plant Mixed 

 Iron ppm parts per million 
DIA Diameter PRCST Precast 
DWY(S) Driveway(s) psi pounds per square inch 
ELEV Elevation PVC Polyvinylchloride 
EMUL Emulsified PVMT Pavement(s) 
EXC Excavation PVNG Paving 
EXP Expansion R Radius 
F Fahrenheit R&D Removal and Disposal 
F&I  Furnish and Install RC Reinforced Concrete 
FDN Foundation RCP Reinforced Concrete Pipe 
FES Flared End Section(s) RDWY Roadway(s) 
FNC Fence(s) RECON Reconstruct(ed) 
FT Foot or Feet REFL Reflectorized 
FURN Furnish, Furnishing REHAB Rehabilitate, Rehabilitation 
GA Gage, Gauge REINF Reinforced, Reinforcing 
GAL Gallon RELOC Relocate, Relocation 
GALV 
GR 

Galvanized 
Grade, Graded 

REMV Removal, Removing, 
Removed 

GRVL Gravel REPL Replace, Replacing 
GV Gate Valve RESTOR Restoration 
HI High Intensity REBAR Reinforcing Steel 
HMA Hot Mix Asphalt RMC Rigid Metallic Conduit 
HMAS Hot Mix Asphalt RNMC Rigid Non-Metallic Conduit 

 Stabilized ROW, R/W Right-of-Way 
HP Horsepower SAN Sanitary 
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sf square feet SY Square Yard 
SGNL(S) Signal(s) SYS System, Systems 
SHLD(S) Shoulder(s) TEMP Temporary 
SPEC Special TERM Terminal 
sq Square THERMPL Thermoplastic 
sta Station (100feet) TMBR Timber 
STAB Stabilized, 

Stabilization 
TRAF 
TRP 

Traffic 
Triple 

STKPL Stockpile, Stockpiling TRMT Treatment 
STL Steel TRTD Treated 
STN Stone UNCL Unclassified 
STR(S) Structure(s) UNTRTD Untreated 
STRL Structural VERT Vertical 
SWPPP Storm Water Pollution YD Yard 

 Prevention Plan    

C. DEFINITIONS . Whenever in these specifications or in other contract documents the 
following terms, singular or plural, or pronouns in place of them, are used, the intent and 
meaning shall be interpreted as follows: 

Addenda. Written or graphic instruments issued prior to the opening of Bids which 
clarify, correct or change the bidding documents or the Contract Documents. 

Agreement. The written agreement between Owner and Contractor covering the Work to 
be performed; other Contract Documents are attached to the Agreement and made a part 
thereof as provided therein. 

Advertisement. The public announcement, as required by law, inviting bids for work to 
be performed or materials to be furnished. 

Award. The acceptance by the Owner of a proposal. 

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

Bid Bond. The security furnished with a bid to guarantee that the bidder will enter into 
the Contract if the bid is accepted. 

Bid Item (Pay Item). A specifically described unit of work for which a price is provided 
in the Contract. 

Bid Proposal Form. The approved form on which the Owner requires bids to be 
prepared and submitted for the work. 

Bidder. An individual, partnership, corporation, or joint venture submitting a bid for the 
advertised work. (The terms "Bidder" and "Contractor" are frequently used synonymously.) 

Calendar Day. Any day shown on the calendar, beginning and ending at midnight. If a 
day is not identified by any other modifier, it shall be considered a calendar day. 

Change Order. A written order signed by the Owner and Contractor, covering 
contingencies, increases or decreases in contract quantities, and additions or alterations to 
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the plans or specifications, within the scope of the Contract and establishing the basis of 
payment and time adjustments for the work affected by the changes, issued on or after the 
Effective Date of the Agreement. 

Construction Field Change. A written order issued by the Owner covering minor changes 
in the work, but which does not involve a change in the Contract Price or the Contract Time. 

Construction Observer. The Engineerôs or Owner's authorized representative assigned 
to make detailed observations  of Contract performance. 

Contract. The written agreement between the Owner and the Contractor setting forth the 
obligations of the parties thereunder, including, but not limited to, the performance of the 
Work, the furnishing of labor and materials, and the basis of payment. 

Contract Documents. The Contract Documents includes the Agreement; Addenda (which 
pertain to the Contract Documents); Contractorôs Bid (including documentation 
accompanying the Bid and any Post-Bid documentation submitted prior to the Notice of 
Award) when attached as an exhibit to the Agreement; the Bonds; the Specifications and 
Special Conditions; the Drawings as the same are more specifically identified in the 
Agreement; together with all written modifications, Change Orders and Engineerôs written 
interpretations and clarifications issued on or after the Effective Date of the Agreement. 
Approved Shop drawings and the reports and drawings of subsurface and physical conditions 
are not Contract Documents. Only printed or hard copies of the items listed in this paragraph 
are Contract Documents. Files in electronic media format of text, data, graphics and the like 
that may be furnished by Owner to Contractor are not Contract Documents. 

Contract Time. The number of calendar days or the dates stated in the Agreement to 
achieve Substantial Completion of the Work. 

Contractor. The individual, partnership, corporation, or any combination thereof, or joint 
venture contracting with the Owner for performance of the prescribed work. (The terms 
"Contractor" and "Bidder" are frequently used synonymously.) 

Defective. An adjective which when modifying the word Work refers to Work that is 
unsatisfactory, faulty or deficient, or does not conform to the Contract Documents or does 
not meet the requirements of any inspection, test or approval referred to in the Contract 
Documents, or has been damaged prior to final payment. 

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

Engineer. The chief engineer of the contracting Department of the City of Van Buren, or 
other person or firm designated by the Mayor, acting directly or through a duly authorized 
representative, who is responsible for engineering and administrative supervision of the 
Contract. 

Equipment. All machinery and equipment, together with the necessary supplies for 
upkeep and maintenance, and tools and apparatus necessary for the proper construction 
and acceptable completion of the work. 

Extra Work. An item of work not provided for in the Contract as awarded but found 
essential by the Owner for the satisfactory completion of the Contract within its intended 
scope. 
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Holidays. The City of observes the following legal holidays: New Year's Day, January 1; 
Martin Luther King's Birthday/Robert E. Lee's Birthday, 3

rd
 Monday in January; Memorial 

Day, last Monday in May; Independence Day, July 4; Labor Day, 1st Monday in September; 
Veteran's Day, November 11; Thanksgiving Day and day after, 4th Thursday and Friday in 
November; Christmas Eve, December 24; and Christmas Day, December 25. If a holiday falls 
on Saturday or Sunday, the observed day shall be the Friday preceding the Saturday or the 
Monday following the Sunday. 

Incidental item. Work shown on the plans but for which there is no bid item included. 
This work shall not be paid for separately; rather the cost of the work is considered to be 
included in the contract amount bid for the project. 

Laboratory. The testing laboratory of the Owner or any other testing laboratory which 
may be designated by the Owner. 

Lump Sum. The term "lump sum" when used as an item of payment will mean complete 
payment for the work described in the Contract. When a complete structure or structural 
unit (in effect, "lump sum" work) is specified as the unit of measurement, the unit will be 
construed to include all necessary fittings and accessories. 

Materials. Any substances specified for use in the construction of the project and its 
appurtenances. 

Modification. (a) A written amendment of the Contract Documents signed by both 
parties, (b) a Change Order, or (c) a Construction Field Change. A modification may only 
be issued after the Effective Date of the Agreement. 

Milestone. A principal event specified in the Contract Documents relating to an 
intermediate completion date or time prior to Substantial Completion of all the Work for 
which liquidated damages may or may not apply. 

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

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

Owner. The City of Van Buren, Arkansas with whom Contractor has entered in the 
Agreement and for whom the Work is to be performed. 

Payment Bond. The approved form of security, executed by the Contractor and his/her 
Surety or Sureties, guaranteeing the payment of all legal debts of the Contractor 
pertaining to the construction of the project. 

Performance Bond. The approved form of security, executed by the Contractor and 
his/her Surety or Sureties, guaranteeing complete performance of the Contract and all 
supplemental agreements thereto. 
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Plans. The approved Project Plans and Standard Drawings, profiles, typical cross 
sections, and supplemental drawings, or exact reproductions thereof, which show the 
location, character, dimensions, and details of the Work to be performed. All documents 
are to be considered as a part of the plans whether or not noted in the Special Conditions. 
Working drawings and other Contractor submittals are not Plans as so defined. (The terms 
"Drawings" and "Plans" are frequently used synonymously.) 

In the above definition, the following terms are defined as follows: 
(a) Standard Drawings - The City of Van Buren Standard Drawings. 
(b) Project Plans - The Project Plans are specific details and dimensions peculiar to the 
Work and are supplemented by the Standard Drawings insofar as the same may apply. 

Project. The specific improvements to be constructed together with all appurtenances and 
construction to be performed thereon at the prices quoted. 

Registered Professional Engineer. An Engineer registered in the State of Arkansas by 
the Arkansas State Board of Registration for Professional Engineers and Land Surveyors. 
All details, drawings, calculations, and reports submitted by the registrant as required by 
these specifications shall be certified, signed, and stamped with the seal or facsimile 
thereof as authorized by the State Board. 

Registered Professional Land Surveyor. A Land Surveyor registered in the State of 
Arkansas by the Arkansas State Board of Registration for Professional Engineers and 
Land Surveyors. All plats submitted by the registrant as required by these specifications 
shall be certified, signed, and stamped with the seal or facsimile thereof as authorized by 
the State Board. 

Registered Scale Mechanic. A person registered with the Arkansas Bureau of Standards, 
Division of Weights and Measures, as being qualified by training and experience to make 
adjustments and repairs to commercial scales and performs such work as a skilled trade. 

Right-of-Way. A general term denoting land, property, or interest therein, acquired for or 
devoted to a roadway or other public use. 

Shop Drawings. All drawings, diagrams, illustration, schedules and other data which are 
specifically prepared by Contractor, Subcontractor, manufacturer, fabricator, supplier or 
distributor to illustrate some portion of the Work 

Special Conditions. Additions and revisions to the standard specifications covering 
conditions peculiar to an individual project. 

Specifications. The directions, provisions, and requirements contained in the Standard 
Specifications or as modified by the Special Conditions. Whenever the term ñthese 
specificationsò is used in this book, it means the provisions set forth in the contract. 

Standard Specifications. This printed book of Standard Specifications for Public Works 
Construction. Unless otherwise noted, the Edition in effect on the date of advertisement. 

Station. A station when used as a definition or term of measurement will be 100 linear 
feet measured horizontally. 

Subcontractor. An individual, firm, or corporation having a direct contract with 
Contractor or with any other Subcontractor for performance of a part of the Work. 
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Superintendent. The Contractor's authorized representative in responsible charge of the 
work, present at the work site at all times during the progress to supervise and direct 
construction, to receive and fulfill instructions from the Ownerôs representative, and to 
accept orders for changed and extra work. 

Substantial Completion. The time at which the Work has progressed to the point where, 
in the opinion of the Owner, it is sufficiently complete, in accordance with the Contract 
Documents, so that the Work (or specified part) can be utilized for the purposes for which 
it was intended without further disruption to the public or occupants of the facility. 

Surety. The company, other than the Contractor, executing a bond furnished by the 
Contractor. 

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

Work. The furnishing of all materials, labor, equipment, tools, and incidentals necessary 
or convenient to the successful completion of the project and the carrying out of the duties 
and obligations imposed by the Contract. 

101.02 EXPRESSIONS 

In order to avoid cumbersome and confusing repetition of expressions in these specifications, it is 
provided that whenever anything is, or is to be, done, if, as, when, or where "contemplated, 
required, determined, directed, specified, authorized, ordered, given, designated, indicated, 
considered necessary, deemed necessary, permitted, reserved, suspended, established, approval, 
approved, disapproved, acceptable, unacceptable, suitable, accepted, satisfactory, unsatisfactory, 
sufficient, insufficient, rejected, or condemned," it shall be understood as if the expression were 
followed by the words "by the Engineer", "to the Engineer", ñor the ownerôs representative.ò 
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SECTION 102 
BIDDING REQUIREMENTS AND CONDITIONS  

102.01 QUALIFICATIONS OF BIDDERS 

The Owner may make such investigations as deemed necessary to determine the ability of the 
Bidder to perform the work, and the Bidder shall furnish to the Owner all such information and 
data for this purpose as the Owner may request. The Owner reserves the right to reject any bid if 
the evidence submitted by, or investigation of, such Bidder fails to satisfy the Owner that such 
Bidder is property qualified to carry out the obligations of the contract and to complete the work 
contemplated therein. Conditional bids will not be accepted. 

102.02 NOTICE TO CONTRACTORS 

After the date is fixed for the bid opening for the work, the Owner will give notice of bidding to 
contractors. The advertisement will contain a description of the proposed work, and information 
to the bidder regarding access to proposal forms, plans, and specifications, and the amount and 
nature of the proposal guaranty. 

102.03 CONTENTS OF PROPOSAL 

Upon request, the Owner will furnish the prospective bidder with Plans and a Proposal form. The 
Proposal form will state the location and description of the contemplated construction and will show 
the estimate of the various quantities and kinds of work to be performed or materials to be furnished, 
and will have a schedule of items for which unit or lump sum bid prices are invited. The Proposal 
form will state the time in which the work must be completed, the amount of the proposal guaranty, 
and the date, time and place of the opening of proposals. The Proposal form will also include any 
special provisions or requirements that vary from or are not contained in the Standard Specifications. 

All papers bound with or attached to the Proposal form are considered a part thereof and shall not 
be detached or altered when the Proposal is submitted. 

The plans, specifications, and other documents designated in the Proposal form will be 
considered a part of the Proposal whether attached or not. 

The prospective bidder will be required to pay the Owner the sum stated in the advertisement for 
each copy of the Proposal form and each set of plans. 

102.04 REJECTION OF BID PROPOSALS 

The Owner reserves the right to refuse to award a Contract due to a lack of competency or 
adequate machinery, plant, other equipment or personnel as revealed by the investigation allowed 
under Subsection 102.01 ñQualification of Bidders.ò In performing the investigation, the Owner 
may request additional information on and evaluate the following factors: 

A. Uncompleted work that, in the judgment of the Owner, might hinder or prevent the prompt 
completion of additional work if awarded. 

B. Failure to pay or satisfactorily settle all bills due for labor and material on former contracts 
in force at the time of issuance of Proposals. 
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C. Misconduct which, in the opinion of the Owner, is of such a serious nature as to 
adversely affect the ability of the Contractor to perform future work. 

D. Default under previous contracts. 

E. Failure to reimburse the Owner for monies owed on any previously awarded contracts 
including those where the prospective bidder is a party to a joint venture and the joint 
venture has failed to reimburse the Owner for monies owed. 

F. Previous failure to execute a Contract and/or submit acceptable bonds for any subsequent 
advertisement of that project. 

G. Unsatisfactory performance record as shown by past work for the Owner judged from the 
standpoint of workmanship and progress. 

H. If the prospective bidder is the Contractor on a current Contract with the Department on 
which Liquidated Damages are being assessed due to failure to complete the work within 
the Contract time. 

I. Default under previous contracts. 

102.05 INTERPRETATION OF QUANTITIES IN PROPOSAL SCHEDULE  

The quantities appearing in the schedule are approximate only and are prepared for the comparison 
of bids. Payment to the Contractor will be made only for the actual quantities of work performed 
and accepted or materials furnished in accordance with the Contract. The scheduled quantities of 
work to be done and materials to be furnished may each be increased, decreased, or omitted as 
hereinafter provided. 

102.06 EXAMINATION OF PLANS, SPECIFICATIONS, SPECIAL CONDITIONS, AND 
THE SITE OF THE WORK  

The Owner will prepare plans and specifications giving such directions as will enable a competent 
Contractor to carry them out. The bidder is expected to examine carefully the site of the proposed 
work, the proposal, plans, specifications, supplemental specifications, special conditions, contract 
forms (including all addenda) before submitting a proposal. The submission of a bid shall be 
considered prima facie evidence that the bidder has made such examination and is satisfied as to the 
conditions to be encountered in performing the work and as to the requirements of the plans, 
specifications, supplemental specifications, special provisions, and contract. The failure or omission 
of any bidder to examine any form, instrument or document shall in no way relieve any bidder from 
any obligation in respect to his bid. 

When the Plans or Special Conditions include information pertaining to subsurface exploration, 
boring logs, soil survey information, or other preliminary investigations, such information was 
obtained by the Owner for design and estimating purposes only. This and other subsurface 
investigation information may be available and prospective bidders will be permitted to examine 
such information upon request. It is expressly understood and agreed that said information does not 
constitute a part of the Contract and represents only the best knowledge of the Owner as to the 
location, character, and depth of the materials encountered. This information is only included and 
made available so that prospective bidders may have access to subsurface information obtained by 
the Owner and is not intended to be a substitute for personal investigation, interpretation, and 
judgment of the bidder. The bidder should be cognizant of the possibility that conditions affecting 
the cost and/or quantities of work to be performed may differ from those indicated. 
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102.07 PREPARATION OF PROPOSAL 

The proposal shall be submitted upon the forms furnished to the prospective bidder by the Owner. 
The bidder shall specify a unit price in words or figures, or both if required, for each pay item for 
which a quantity is given and should also show the products of the respective unit prices and 
quantities written in figures in the column provided for that purpose, and the total amount obtained 
by adding the amounts of the several items. These extensions and totals as calculated by the bidder 
are for information only; the total proposal amount will be the true sum of the products obtained by 
multiplying the approximate quantities by their respective unit bid prices. Any notes, comments, or 
amounts written outside the column headed "Unit Bid Price" will be disregarded when calculating 
the total proposal amount. All figures shall be in ink and legible. The unit bid price should not be 
carried beyond the cent ($0.01). Any figures on the unit bid price beyond the cent will be dropped. 

Should a bidder need to change a unit bid price on the bid proposal schedule of items, the original 
entry shall be marked out and the new entry shall be initialed by the person signing the proposal or 
another officer of the firm. Should a bidder need to change an extension, subtotal, or total on the bid 
proposal schedule of items, the original entry should be marked out and the new entry should be 
initialed by the person signing the proposal or another officer of the firm. Changes are defined as 
any physical alterations to the original figures including, but not limited to erasures, cross-outs, line-
outs, or liquid paper corrections (white-outs). 

The bidder's proposal must be signed with ink by the individual, by one or more members of the 
partnership, by one or more members or officers of each firm representing a joint venture, or by one 
or more officers of a corporation, or by an agent of the Contractor legally qualified and acceptable 
to the Owner. If the bidder's proposal is made by an individual, the name of the individual must be 
shown; by a partnership, the name of each partnership member must be shown; as a joint venture, 
the name of a member or officer of each of the firms represented by the joint venture must be 
shown; by a corporation, the name of the corporation must be shown. 

102.08 IRREGULAR PROPOSALS. Proposals may be considered irregular and may be 
rejected for the following reasons: 

A. If changes are made to the entries for unit bid prices on the bid proposal schedule of items 
and they are not initialed by the person signing the proposal or an officer of the firm. 

B. If the proposal does not contain a unit price or extension for each pay item listed except 
in the case of authorized alternate pay items or lump sum pay items. 

C. If the proposal is not prepared and signed with ink. 

D. If the proposal is not accompanied by the proper proposal guaranty. 

E. If a proposal is received from an individual, firm, partnership, or corporation with an 
interest, as principal, in another proposal for the same project. 

F. If any unit price entered on the Schedule of Items is illegible. 

G. If the proposal is not submitted by the prospective bidder who purchased the original 
proposal. 

H. If the proposal is on a form other than that furnished by the Owner; or if the form is 
altered except as authorized; or any part thereof is detached. 
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I. If there are unauthorized additions, conditional or alternate bids, or irregularities of any kind 
that may tend to make the proposal incomplete, indefinite, or ambiguous as to its meaning. 

J. If the bidder adds any provisions reserving the right to accept or reject an award, or to enter 
into a contract pursuant to an award. 

K. Unbalanced proposals in which the prices for some items are out of proportion to the 
reasonable costs representative of those items. 

102.09 PROPOSAL GUARANTY 

No proposal will be considered by the Owner unless it is accompanied by a guaranty in the form 
of either a bank draft, certified check, or cashier's check drawn on a solvent bank or trust 
company, or a bidder's bond duly executed by the Bidder as principal and having as surety 
thereon a surety company approved by the Owner. The guaranty shall be made payable to the 
City of Van Buren, Arkansas and shall be in an amount not less than five (5) percent of the bid. 

102.10 DELIVERY OF PROPOSALS 

Each proposal must be submitted in a sealed envelope bearing on the outside the name of the Bidder, 
his address, his Arkansas Contractorôs license number, the name of the project for which the bid is 
submitted. If forwarded by mail, the sealed envelope containing the bid must be enclosed in another 
envelope addressed to the contracting Department of the City of Van Buren and be identified as a bid 
proposal. In the event that the second envelope is not identified as a bid proposal, the Owner will not 
be responsible for consideration of the proposal if it is not recognized as such by the time designated 
for receipt of proposals. Any proposal received after the time stated in the proposal form for receipt of 
proposals will not be accepted and will be returned unopened to the bidder. 

102.11 WITHDRAWAL/MODIFICATION OF PROPOSALS  

A. A bidder may withdraw or modify a proposal after it has been deposited with the Owner, 
provided a request for withdrawal or modification, as described herein, is received by the 
contracting Department of the City of Van Buren before the closing time set for receipt of 
proposals. Opened proposals may not be withdrawn within 60 days after the actual date of 
the opening of proposals. 

B. A request to withdraw or modify a proposal before bid opening must be legible and in one 
of the following forms. 

(1) Written Request. Written requests for withdrawal of the bid proposal shall be signed 
by the bidder. Proposals withdrawn in this manner may be modified and resubmitted, 
but the modifications must be legible and must satisfy all other criteria for changes 
listed in this Section. Failure to resubmit a modified proposal before the time set for 
bid opening will result in no bid on behalf of the company that has withdrawn its bid. 

(2) Facsimile Communication. Proposals may be modified by facsimile communications 
at any time prior to the scheduled closing time for receipt of bids, provided such 
facsimile communications is received by the contracting Department of the City of 
Van Buren prior to closing time, and provided further, the Owner is satisfied that a 
written confirmation of the facsimile modifications over the signature of the Bidder 
was mailed prior to the closing time. The facsimile communication should not reveal 
the bid price but should provide the addition or subtraction or other modification so 
that the final price or terms will not be known by the Owner until the sealed bid is 
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opened. If written confirmation is not received within two days from the closing 
time, no consideration will be given to the facsimile modification. 

102.12 PUBLIC OPENING OF PROPOSALS 

Proposals will be opened and read publicly at the time and place indicated in the Advertisement 
For Bids. Bidders, their authorized agents, and other interested parties are invited to be present. 

102.13 DISQUALIFICATION OF BIDDERS  

Only one proposal from an individual, firm, partnership, or corporation, whether under the same 
or under different names, will be considered. Should it appear to the Owner that any bidder is 
interested, as principal, in more than one proposal for any one project, all such proposals in which 
the bidder is interested will be rejected. 

A bidder may, however, submit a proposal as principal and also quote as a subcontractor to other 
principals on the same project provided the quotation as a subcontractor does not exceed 60% of 
the total bid, and by so doing will not thereby be liable for disqualification. 

Furthermore, it is not the intent of this specification to disqualify any proposal because of 
quotations made by any one subcontractor to more than one principal. Should there be reasonable 
grounds for believing that collusion or a combination exists, all proposals may be rejected and 
bidders or participants in such combination or collusion will not be considered in future proposals 
for the same work. 

102.14 MATERIAL GUARANTY  

The successful bidder may be required to furnish a complete statement of the origin, composition, 
and manufacture of any or all materials to be used in the construction of the work together with 
samples, which samples may be subjected to the tests provided for in these specifications to 
determine their quality and fitness for the work. 

102.15 PROJECT WITHDRAWAL  

The City of Van Buren reserves the right to withdraw a project previously scheduled for letting. 
In the event of such withdrawal, potential bidders will be notified by the Owner, time permitting. 
In any case, an announcement will be made before opening bids for such withdrawn project and 
the unopened bids will be returned to the bidders. 

102.16 SUBCONTRACTORS 

The bid proposal shall contain the names, addresses and contractorôs valid license number, of all 
major material suppliers and subcontractors listing the description of work to be performed by 
each subcontractor. Acceptance or rejection of the listed subcontractors or suppliers shall be in 
accordance with subsection 108.01 ñSubletting of Contract.ò 
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SECTION 103 
AWARD A ND EXECUTION OF CONTRACT  

103.01 CONSIDERATION OF PROPOSALS 

After the proposals are opened and read, they will be compared on the basis of the bid total, which 
is the summation of the products obtained by multiplying the approximate quantities shown in the 
Proposal by the unit bid prices. Errors found in the bidder's extensions will be corrected before 
release of the final summation. The results of such comparisons will be immediately available to 
the public. 

The Owner reserves the right to reject any or all proposals, to waive technicalities, or to advertise 
for new proposals. 

103.02 AWARD OF CONTRACT 

If it is in the opinion of the Owner that the Ownerôs best interest would be served thereby, the contract 
shall be awarded, within 60 calendar days after the opening of the proposals, to the lowest bid 
submitted by a responsible Bidder. The responsibility of the Bidder shall be determined according to 
the competency investigation provided for in subsection 102.01 ñQualification of Bidders.ò The 
successful Bidder will be notified by letter of the bid acceptance and of the award of the Contract. 

The lowest bid shall be determined by deducting any permitted deductive alternates desired to be 
exercised by the Owner from the base bid. If the determined lowest base bid is greater than the 
funds appropriated (the funds currently available for the project as determined by the Owner prior 
to opening of any bids) but is in excess of the amount appropriated by no more than 25% of the 
amount appropriated, the Owner may negotiate an award with the apparent responsible low 
Bidder. At any time, the language of this subsection 103.02 shall be interpreted in accordance with 
controlling Arkansas state law. 

103.03 CANCELLATI ON OF AWARD 

The City of Van Buren reserves the right to cancel the award of any contract at any time before 
the execution of said contract by all parties without any liability against the City of Van Buren. 

103.04 RETURN OF PROPOSAL GUARANTY 

All proposal guaranties in the form of checks, except those of the three lowest bidders, will be 
returned within three days following the opening and verification of the proposals. The retained 
proposal guaranties of the three lowest bidders will be returned after the Contract has been 
executed, or if no award has been made within the allowable time after the date of opening of the 
bids, upon demand of the Bidder at any time thereafter, so long as they have not been notified of 
the acceptance of their bid. 

103.05 REQUIREMENT OF PERFORMANCE BONDS, PAYMENT BONDS, 
MAINTENANCE BONDS, AND LIABILITY INSURANCE.  

A. BONDS. Prior to or simultaneously with the execution of the Contract, the successful bidder 
       shall furnish bonds with approved sureties in the amounts and for the purposes noted below: 

(1) Performance and Payment bond or bonds in a sum equal to the full amount of the 
Contract as security for faithful performance of the contract and for the payment to 
all persons and entities performing labor on the project or furnishing materials in 
connection with the project; and, 
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(2) Guarantee (maintenance bond) in a sum equal to an amount not less than fifty (50) 
percent of the total construction cost of the project, which bond shall be in effect for 
a period of twenty-four (24) months) after substantial completion on the project as 
security for the satisfaction of the guarantee and warranty of in-service operation of 
all materials, equipment and work as described in subsection 108.12 ñWarranty and 
Guarantee.ò 

The bonds shall be in the forms prescribed by the bidding documents and shall be 
signed by a licensed Arkansas Resident or Non-Resident Agent of the Surety who 
shall attach to each bond a Power of Attorney supporting the Agentôs signature 

In event the surety or bonding company fails or becomes financially insolvent, the 
Contractor shall, within five days of such failure, or insolvency, file a new bond in 
the amount designated by the Owner. The Owner reserves the right to refuse bonds 
from sureties with a record of unsatisfactory performance under previously accepted 
bonds. 

B. INSURANCE. Before any Work at the site is started, Contractor shall deliver to Owner 
certificates (and other evidence of insurance requested by Owner) which Contractor 
is required to purchase and maintain as stated below. 

(1) Contractorôs Liability Insurance: 
(a). Contractor shall purchase and maintain such commercial general liability and 

other insurance as is appropriate for the Work being performed and furnished 
and as will provide protection from claims set forth below which may arise 
out of or result from Contractorôs performance and furnishing of the Work 
and Contractorôs other obligations under the Contract Documents, whether it 
is performed or furnished by Contractor, by any Subcontractor, by anyone 
directly or indirectly employed by any of them to perform or furnish any of 
the Work, or by anyone for whose acts any of them may be liable: 

1. Claims under workersô compensation, disability benefits, and other similar 
employee benefit acts; 

2. Claims for damages because of bodily injury, occupational sickness or 
disease, or death of Contractorôs employees; 

3. Claims for damages because of bodily injury, sickness or disease, or death of 
any person other that Contractorôs employees; 

4. Claims for damages insured by personal injury liability coverage which are 
sustained: (i) by any person as a result of an offense directly or indirectly 
related to the employment of such person by Contractor, or (ii) by any 
other person for any other reason; 

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

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

(b). The insurance required by this paragraph shall include the specific 
coverages, and be written for not less than the limits of liability 
and coverages specified or required by Law, whichever is greater. 
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1. Workersô compensation: Statutory 

2. Employerôs Liability: 
$100,000 Each person 

3. Commercial General Liability 
Bodily Injury (including completed 
Operations and products liability) 
$1,000,000 Each occurrence 
$2,000,000 Annual Aggregate 
Property Damage 
$1,000,000 Each occurrence 
$2,000,000 Annual Aggregate 
or a combined single limit of $5,000,000 

4. Commercial Automobile 
Liability: Bodily Injury 
$500,000 Each person 
$1,000,000 Each occurrence 
Property Damage 
$500,000 Each occurrence 
or a combined single limit of $1,000,000 

5. The insurance specified above, except Workersô Compensation and 
Employerôs Liability, shall be endorsed to include the Owner as additional 
insureds thereunder. 

(c). The commercial general liability insurance shall include completed 
operations insurance and premises/operations insurance. All of the policies 
of insurance so required to be purchased and maintained (or the certificates 
or other evidence thereof) shall contain a provision or endorsement that the 
coverage afforded will not be cancelled, materially changed, or renewal 
refused until at least thirty daysô prior written notice has been given to 
Owner by certified mail. All such insurance shall remain in effect until final 
payment and at all times thereafter when Contractor may be correcting, 
removing, or replacing defective Work in accordance with section 108.12 
ñWarranty and Guarantee.ò In addition, Contractor shall maintain such 
completed operations insurance for at least two years after final payment 
and furnish Owner with evidence of continuation of such insurance at final 
payment and one year thereafter. 

(d) The property damage liability coverage under this policy shall contain no 
exclusion (commonly referred to as XC&U exclusion) relative to blasting, 
explosion, collapse of buildings, or damage to underground property. This 
policy shall provide Broad Form Property Damage coverage. 

(e) Owner, its officers, employees, and volunteers, must be expressly covered as 
insured with respect to liability arising out of the activities by or on behalf 
of the named insured in connection with this project. The Contractorôs 
insurance shall be primary as respect to Owner, its officers, employees and 
volunteers. Any other coverage (insurance or otherwise) available to Owner, 
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its officers, employees and volunteers shall be excess over the insurance 
requirements contained herein. 

(2) Contractual Liability Insurance: The commercial general liability insurance 
required above shall include contractual liability insurance applicable to 
Contractorôs obligations under subsection 107.15 ñResponsibility for Damage 
Claims.ò The insurance required by this paragraph shall be written for not less 
than the limits of liability and coverages specified. 

(3) Property Insurance: Contractor shall purchase and maintain property insurance 
upon the Work at the Site to the full insurable value thereof. This insurance shall 
be completed value form, shall include the interests of Owner, Contractor, 
Subcontractors, all of whom shall be listed as insured or additional insured 
parties, shall insure against the perils of fire and extended coverage and shall 
include ñat riskò insurance for physical loss and damage including theft, 
vandalism and malicious mischief, collapse and water damage, and shall include 
damages, losses, and expenses arising out of or resulting from any insured loss or 
incurred in the repair or replacement of any insured property including but not 
limited to fees and charges of engineers, architects, attorneys, and other 
professionals. If not covered under the ñall riskò insurance, Contractor shall 
purchase and maintain similar property insurance on portions of the Work stored 
on and off the Site or in transit when such portions of the Work are to be included 
in an Application for Payment. 

(4) Waiver of Rights: 
a. Owner and Contractor waive all rights against each other for all losses and 

damages caused by any of the perils covered by the policies of insurance 
provided in response to subsection 103.05B(3) and any other property 
insurance applicable to the Work, and also waive all such rights against the 
Subcontractors, and all other parties named as insured in such policies for 
losses and damages so caused. Each subcontract between Contractor and 
Subcontractor shall contain similar waiver provisions by the Subcontractor in 
favor of Owner, Contractor, and all other parties named as insureds. None of 
the above waivers shall extend to the rights that any of the insured parties 
may have to the proceeds of insurance held by the Owner as trustee or 
otherwise payable under any policy so issued. 

b. Owner and Contractor intend that any policies provided in response to 
section 103.05B(3) shall protect all of the parties insured and provide 
primary coverage of all losses and damages caused by the perils covered 
thereby. Accordingly, all such policies shall contain provisions to the effect 
that in the event of payment of any loss or damage, the insurer will have no 
rights of recovery against any of the parties named as insureds or additional 
insureds; and if the insurers require separate waiver forms to be signed by 
any Subcontractor, Contractor shall obtain the same. 

c. Acceptance of Insurance: If Owner has any objection to the coverage 
afforded by or other provisions of the insurance required to be purchased and 
maintained by Contractor in accordance with section 103.05B on the basis of 
its not complying with the Contract Documents, Owner shall notify 
Contractor in writing thereof within ten days of the date of delivery of such 
certificates and other evidence of insurance to Owner in accordance with 
section 103.05B. Contractor will provide to the Owner such additional 
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information in respect of insurance provided by him as the other may 
reasonably request. 

Failure to furnish the required proof of Liability Insurance with the 
submission of the Contract signed by the successful bidder shall be just cause 
for the cancellation of the award and forfeiture of the proposal guaranty, 
which shall become the property of the City of Van Buren, not as a penalty, 
but in liquidation of damages sustained. Failure to furnish notice of 
cancellation or change in the policy will result in the temporary suspension of 
work as provided in subsection 108.07 ñTemporary Suspension of Work.ò 
Temporary suspension shall remain in effect until proof that the required 
insurance is in effect is received by the Owner. If no proof of insurance is 
received within 20 calendar days of the Suspension Order, the Owner may 
proceed with written notice of default according to subsection 108.11 
ñDefault and Termination of Contract.ò 

103.06 EXECUTION AND APPROVAL OF CONTRACT  

The Contract shall be signed by the successful bidder and returned, together with the required 
bonds and proof of liability insurance, within 10 business days after written notice of award has 
been issued. If the Contract is not executed by the Owner within fifty (50) days following receipt 
of the signed Contract, bonds, and proof of insurance, the bidder shall have the right to withdraw 
the bid without penalty. The Contract will not be considered effective until it has been fully 
executed by all parties to the Contract. 

103.07 FAILURE TO EXECUTE CONTRACT  

Failure to execute the Contract and file acceptable bonds and proof of liability insurance within 
10 days after the written notice of award has been issued to the bidder shall be just cause for the 
cancellation of the award and forfeiture of the proposal guaranty, which shall become the 
property of the City of Van Buren, not as a penalty, but in liquidation of damages sustained. 
Award may then be made to the next lowest responsible bidder, or the work may be re-
advertised and constructed under contract or otherwise, as the Owner may decide. The low 
bidder who fails to execute the Contract and submit acceptable bonds and proof of liability 
insurance will not be permitted to bid on any subsequent advertisement of that project. 
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SECTION 104 
SCOPE OF WORK 

104.01 INTENT OF CONTRACT  

The intent of the Contract is to provide for the construction and completion in every detail of the 
work described. The Contractor shall furnish all labor, materials, equipment, tools, 
transportation, and supplies required to complete the Work according to the Plans, 
Specifications, and terms of the Contract. 

Work shown on the plans, but which has no pay item included in the Bid proposal, shall be 
considered an incidental item and the cost thereof shall be considered included in the contract 
amount bid for the project. 

104.02 IF AND WHERE DIRECTED ITEMS  

The Plans and the proposal may specify one or more items to be incorporated into the Project "if 
and where directed" by the Owner. The Owner shall have sole discretion in determining whether 
and to what extent such items will be incorporated into the Project. The Owner may order 
incorporation of such items at any location within the Project and at any time during the work. 
These items may or may not be located on the Plans. The estimated quantities set out in the 
proposal for such items are presented solely for the purpose of obtaining a representative bid 
price. The actual quantities employed may be only a fraction of, or many times the estimated 
quantities. The Contractor shall make no claim for additional compensation because of any 
increase, decrease, or elimination of such items. 

104.03 CHANGES IN CHARACTER OF WORK AND DIFFERING SITE CONDITIONS  

A. GENERAL. The Owner reserves the right to increase or decrease the extent of the Work 
or to change the location, gradient, or the dimensions of any part of the Work. Such 
changes shall not be considered as a waiver of any conditions of the Contract nor 
invalidate any of the provisions thereof. The Contractor shall perform the work as 
increased or decreased and no claim shall be made by the Contractor for any loss of 
anticipated profits because of any alteration or variation between the approximate 
quantities and the quantities of work as done. 

If the altered or added work is of sufficient magnitude as to require additional time to 
complete the project, such time adjustments may be made in accordance with the 
provisions of subsection 108.08(d) ñDetermination of Time of Completion and 
Extension of Contract Time.ò 

B. SIGNIFICANT CHANGES IN THE CHARACTER OF WORK. The Owner reserves 
the right to make, in writing, at any time during the Work, such changes in quantities 
and such alterations in the Work as are necessary to satisfactorily complete the Project. 
Such changes in quantities and alterations shall not invalidate the Contract nor release 
the Surety, and the Contractor agrees to perform the work as altered. 

If the alterations or changes in quantities do not significantly change the character of 
the work to be performed under the Contract, the altered work will be paid for as 
provided elsewhere in the Contract. 
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If the alterations or changes in quantities significantly change the character of the work 
under the Contract an adjustment, excluding loss of anticipated profits, will be agreed 
upon prior to the performance of the work.  

The term "significant change" shall be construed to apply only to the following 
circumstances: 

-When the character of the work as altered differs materially in kind or nature from that 
involved or included in the original proposed construction, or 

-When an item of work is increased in excess of 125 percent or decreased below 75 
percent of the original contract quantity. Any adjustment due to an increase in quantity 
shall apply only to that portion in excess of 125 percent of original contract item 
quantity, or in case of a decrease below 75 percent, to the actual amount of work 
performed. 

C. DIFFERING SITE CONDITIONS. During the progress of the Work, if subsurface or 
latent physical conditions are encountered at the site differing materially from those 
indicated in the Contract or if unknown physical conditions of an unusual nature, 
differing materially from those ordinarily encountered and generally recognized as 
inherent in the work provided for in the Contract, are encountered at the site, the party 
discovering such conditions shall promptly notify the other party in writing of the 
specific differing conditions before they are disturbed and before the affected work is 
performed. 

Upon written notification, the Engineer will investigate the conditions. If the Engineer 
determines that the conditions materially differ and cause an increase or decrease in the 
cost or time required for the performance of any work under the Contract, an adjustment, 
excluding loss of anticipated profits, will be made by the Owner and the Contract 
modified in writing accordingly. The Owner will notify the Contractor of the 
determination whether or not an adjustment of the Contract is warranted. 

No Contract adjustment that results in a benefit to the Contractor will be allowed unless 
the Contractor has provided the required written notice. 

No Contract adjustment will be allowed under this clause for any effects caused on 
unchanged work. 

104.04 EXTRA WORK 

The Contractor, when directed, shall perform unforeseen work which is not shown on the plans 
or in the specifications for which there is no quantity and price included in the Contract, 
whenever it is deemed necessary or desirable to further complete the Work as contemplated. 
Such extra work shall be performed according to the specifications and as directed. However, 
before payment for any extra work is made, a Change Order shall be signed by both contracting 
parties, or a written order procured from the Owner directing the Contractor to do the work on a 
Force Account basis as provided in subsection 109.05 ñExtra and Force Account Work.ò 

104.05 CLAIMS FOR ADJUSTMENT AND DISPUTES 
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If, in any case, the Contractor deems that additional compensation is due for work or material not 
clearly covered in the Contract or not ordered by the Owner as extra work, as defined in 
subsection 104.04, the Contractor shall notify the Engineer in writing of intention to make claim 
for such additional compensation before beginning the work on which the claim is based. If such 
notification is not given and the Engineer is not afforded proper time and facilities by the 
Contractor for keeping accurate account of the actual costs of the work, the Contractor hereby 
agrees to waive any claim for such additional compensation. Such notice by the Contractor and 
the fact that the Engineer has kept account of the cost of the work shall not in any way be 
construed as proving or substantiating the validity of the claim. If the claim, after consideration 
by the Owner, is found to be just and adequately supported, an adjustment will be made to the 
Contract. If the Contract does not contain a pay item for which the adjustment can be made, the 
adjustment will be made according to subsection 109.05 ñExtra and Force Account Work.ò 

Nothing in this subsection shall be construed as establishing any claim contrary to the terms of 
subsection 104.03. 

Contractor shall carry on the Work and maintain the progress schedule during all disputes or 
claims with Owner. No work shall be delayed or postponed pending resolution of any disputes or 
claims, except as Contractor and the Owner may otherwise agree in writing. 

All claims shall be in sufficient detail to enable the Owner to determine the basis for entitlement 
and the costs incurred, excluding loss of anticipated profits, organization or overhead expense, or 
interest. All claims shall include a detailed factual statement providing all necessary dates, 
locations, items of work affected, amount of compensation requested, and a breakdown of that 
amount. If an extension of time is also sought, the specific days for which it is sought and the 
basis for such claim. 

When submitting a claim, the Contractor must certify in writing that the claim is made in good 
faith, supporting data are accurate and complete to the Contractor's best knowledge and belief, 
and that the amount of the claim accurately reflects the Contract adjustment for which 
Contractor believes Owner is liable. Subcontractor claims shall not be considered except as 
submitted and certified by Contractor as Contractorôs claim. 

104.06 CLAIMS LIMITATIONS  

The Contractor acknowledges and agrees that in no event shall a claim be submitted to the 
Owner after the receipt of the Final Payment for the Project and the Contractor acknowledges 
and agrees that any claim submitted after receipt of the Final Payment shall be deemed waived 
by the Contractor. 

104.07 RIGHTS IN AND USE OF MATERIALS FOUND ON THE WORK  

The Contractor, with the approval of the Engineer, may use on the Project such stone, gravel, 
sand, or other material, determined suitable by the Engineer, as may be found in the planned 
excavation and will be paid both for the excavation of such materials at the corresponding 
contract unit price and for the pay item for which the excavated material is used. However, the 
Contractor shall replace with other acceptable material at no cost to the Owner all of that portion 
of the excavation material so removed and used that was needed for use in the embankments, 
backfills, approaches, or otherwise. No charge for the material so used will be made against the 
Contractor. The Contractor shall not excavate or remove any material from within the roadway 
location that is not within the grading limits, as indicated by the slope and grade lines, without 
written authorization from the Engineer. 
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Planned excavation, for the purposes of this subsection, is defined as all excavation shown on the 
plans and/or as changed by the Engineer for any purpose other than obtaining additional material 
lying within the planned typical sections and slopes. Planned excavation also includes any 
excavation made beyond the ends of the Project for the purpose of blending the new construction 
into the existing roadway. 

Unless otherwise provided, any material from any existing structures designated salvageable that 
is to remain the property of the owner, may be used temporarily by the Contractor in the erection 
of the new structure. Such material shall not be cut or otherwise damaged. Material thus used 
and subsequently cut or damaged by the Contractor's action or inaction shall be replaced in kind 
with new material of like dimension at no cost to the Owner. 

104.08 FINAL CLEANING UP 

Upon completion of the Work and before acceptance and final payment will be made, the 
Contractor shall remove from the right-of-way, from any temporary plant sites, and from any 
temporary equipment and material storage sites, all construction equipment, falsework, discarded 
material, rubbish, debris, temporary structures, footings, and all surplus material. The Contractor 
shall restore in an acceptable manner all property, both public and private, that has been damaged 
during the prosecution of the work and shall leave the waterways unobstructed and the roadway in 
a neat and presentable condition throughout the length of the work under contract. 

No burning will be permitted on City of Van Buren property, right-of-way, or easement 
without an approved burn permit issued by the City of Van Buren Fire Department and 
concurred with by the Engineer. It is the Contractorôs responsibility to determine prior to 
bidding whether or not a burn permit will be approved and issued. When perishable material is 
burned, it shall be under the constant care of a competent watcher. Burning shall be 
accomplished at such times and in such manner that the surrounding vegetation, adjacent 
property, or anything designated to remain on the right-of-way will not be jeopardized. 
Contractor shall cease all burning when meteorological conditions are unsuitable for burning 
operations. Materials and debris that cannot be burned shall be removed from the right-of-way 
and disposed of at locations off the project. 

Contractor shall have proposed dump sites for waste material approved by the City of Van Buren 
prior to disposition of any waste onto these sites. 

The materials, labor, equipment, and expense of the final cleaning up of the Project will not be 
paid for separately, but full compensation therefor will be considered included in the contract 
unit prices bid for the various items in the Contract. 
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SECTION 105 
CONTROL OF WORK  

105.01 AUTHORITY OF THE ENGINEER  

As the direct representative of the Owner, the Engineer has immediate charge of the engineering 
details of each construction project; is responsible for the general administration of the Project; 
and has the authority to reject unacceptable material or work and to suspend any work that is 
being improperly performed. 

The Owner, with input from the Engineer, will decide all questions that may arise as to the quality 
and acceptability of materials furnished and work performed and as to the rate of progress of the 
work; all questions that may arise as to the interpretation of the plans and specifications; and all 
questions as to the acceptable fulfillment of the Contract by the Contractor. 

The Engineer, with concurrence by Owner, will have the authority to suspend the work wholly or in 
part due to the failure of the Contractor to correct conditions unsafe for the workers or the general 
public; for failure to carry out provisions of the Contract; for failure to carry out orders; for such 
periods as deemed necessary due to unsuitable weather; for conditions considered unsuitable for the 
prosecution of the Work; or for any other condition or reason deemed to be in the public interest. 

Any unresolved disputes arising under the Contract shall be submitted by the Contractor in 
writing to the Engineer. Disputes claiming additional compensation shall contain the information 
set forth in subsection 104.05 ñClaims for Adjustment and Disputes.ò The Engineer shall render a 
written decision within 60 calendar days of receipt of the Contractorôs letter and information. 
Should a dispute not be resolved by the written decision of the Engineer, subsequent appeal by 
the Contractor shall be submitted in writing within 60 calendar days of the decision of the 
Engineer, and shall be addressed directly to the Department Director. 

105.02 PLANS AND SUBMITTALS 

(a) PLANS. Plans will show lines, grades, details of all structures, typical cross sections, and 
a summary of items appearing on the proposal. Work may be provided for on the Plans 
that is not located within the limits of the project as shown on the plan sheets. Work of 
this nature may include but is not limited to removal of existing items, obliteration, 
grading, base and surfacing, transitions, etc., and is considered a part of the project. The 
Plans will be supplemented by such working drawings or sketches issued by the Engineer 
as are necessary to adequately control the Work. 

(b) SUBMITTALS . Shop drawings, mix designs, vendor data, testing reports, certifications and 
working drawings for structures shall be furnished by the Contractor as required herewith. 
They shall consist of such data and detailed plans as may be required to adequately control 
the work and are not included on the plans furnished by the Owner. They shall include stress 
sheets, shop drawings, erection plans, falsework plans, cofferdam plans, or any other 
supplementary plans or similar data required of the Contractor. 

All submittals shall be submitted to the Engineer for informational and record purposes or 
for approval as specified for the item of work involved. Contractor shall submit at least 5 
hard copies of submittals to the engineer.  If agreed to by Owner, Contractor may provide 
electronic submittal. Contractor shall, in writing, call Engineerôs attention to any deviation 
that the submittal may have from the requirements of the Contract Documents. The 
Contractor should anticipate a review period of 15 - 30 calendar days from receipt by the 
Engineer of submittals. The review of submittals by the Engineer will be limited to checking  
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for general agreement with the plans and specifications, and shall in no way relieve the 
Contractor of responsibility for errors and omissions contained therein, nor shall such 
review or approval operate to waive or modify any provisions contained in the 
Specifications or Drawings. It is mutually agreed that the Contractor shall be responsible 
for agreement of dimensions and details as well as conformity of its submittal with the 
Contract plans and specifications. 

Where a Shop Drawing or sample is required by the Specifications, no related work shall 
commence until the submittal has been reviewed and approved by Engineer. 

The contract price will include the cost of furnishing all required working drawings, 
record drawings and other submittals. 

105.03 CONFORMITY WITH PLANS AND SPECIFICATIONS  

All work performed and all materials furnished shall be in conformity with the lines, grades, cross 
sections, dimensions, and material requirements, including tolerances, shown on the Plans or 
indicated in the Specifications. 

In the event the materials or the finished product in which the materials are used or the work 
performed does not conform with the plans and specifications and have resulted in an inferior or 
unsatisfactory product, the work or materials shall be removed and replaced or otherwise 
corrected by and at the Contractorôs expense to the satisfaction of the Engineer. 

105.04 COORDINATION OF PLANS, SPECIFICATIONS, AND SPECIAL CONDITIONS  

The bidding and contract documents include various divisions, sections, and conditions which are 
essential parts for the work to be provided by the successful Bidder. A requirement occurring in one 
is as binding as though occurring in all. They are intended to be complementary and to describe and 
provide for a complete work. In case of discrepancy, the following precedence will govern: 

1) Addenda 
2) Contract Documents 
3) Special Conditions 
4) Plans/Drawings 
5) Standard Specifications 
6) Reference Standards 

Change Orders will take precedence over items 3 through 6 only. Detailed drawings shall have 
precedence over general drawings. 

Neither the Contractor nor the Owner shall take advantage of any apparent error or omission on the 
Plans or in the Specifications. The party discovering such error or omission shall notify the other 
party when the discovery is made. The Engineer will then make such corrections and interpretations 
as may be deemed necessary for fulfilling the intent of the Plans and Specifications. 

105.05 COOPERATION BY CONTRACTOR 

The Contractor will be supplied with a maximum of five sets of approved Plans and Contract 
Documents. Additional copies will be furnished, upon request, at the cost of reproduction. 

Contractor shall keep one complete set of plans available on the project site at all times. Contractor 
shall keep one record copy of all Specifications, Plans, Drawings, Addenda, Modifications, Shop 
Drawings and samples, in good order and annotated to show all changes made during the 
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construction process. These shall be available to Engineer for examination and shall be delivered 
to Engineer upon completion of the Work. 

The Contractor shall give the Work the attention necessary to facilitate the progress thereof and shall 
cooperate fully with the Owner, Engineer, Construction Observers, and other Contractors. Failure to 
cooperate may result in default according to subsection 108.11 ñDefault and Termination of 
Contract.ò 

The Contractor shall have on the Project at all times a competent superintendent capable of reading 
and thoroughly understanding the Plans and Specifications and thoroughly experienced in the type of 
work being performed, who shall not be replaced without written notice to the Owner except under 
extraordinary circumstances. Contractor shall not employ on the Project any Superintendent against 
whom Owner may have reasonable objection. The Superintendent shall receive instructions from the 
Engineer and shall have full authority to execute orders or directions of the Engineer without delay 
and to promptly supply such materials, labor, equipment, tools, and incidentals as may be required. 
Such Superintendent shall be furnished regardless of the amount of work sublet. 

105.06 COOPERATION WITH UTILITIES AND PROTECTION OF UTILITIES  

The Engineer has researched known substructure records which describe the location of utility 
substructures and has indicated on the Plans those substructures, except service connections, 
which may affect the work. The Owner and Engineer do not guarantee that all existing utilities 
are shown on the Plans or that utilities are shown in their exact locations. 

Utility valves, manholes, vaults, or pullboxes which are buried shall be conspicuously marked in 
a fashion acceptable to Engineer by Contractor to allow their location to be determined by 
Engineer and utility personnel under adverse conditions (inclement weather or darkness). 

When underground main distribution conduits such as water, sewer, electric power, gas, telephone 
or cable television are shown on the Plans, the Contractor, for purposing of preparing his bid, shall 
assume that every property parcel will be served by a service connection for each type of utility. 

When feasible, the utility companies shall complete their necessary installations, relocations, repairs, 
or replacements before commencement of work by Contractor. When demolitions, clearing and/or 
grubbing, or relocations and other such work to be done by the Contractor is required to be done 
before the utility company can complete their work, the Contractor shall coordinate his work with 
the utility company. Contractor shall schedule his work such that it does not delay the ability of the 
franchise utility to access the work area and complete their work. This includes the Contractor 
providing access to work area for the utility company by clearing and grubbing, relocating fences, 
providing access roads, etc. ahead of the utility companies work. 

When the Special Conditions or Plans indicate that a utility installation is to be relocated, altered, 
or constructed by others, the Owner will conduct negotiations with the utility owners and the 
work will be paid for by separate contract between the Owner and franchise utility, unless 
otherwise provided for in the Special Conditions. 

The Contractor shall consider in the bid all of the permanent and temporary utility facilities and 
appurtenances in their present, relocated, or proposed positions as specified in the Contract and as 
revealed by site investigation. No additional monetary compensation will be allowed for any 
delays, inconveniences, or damages sustained due to any interference from the utilities or 
appurtenances or from the operations of relocating them. 

The Contractor shall take necessary precaution to protect all utilities located with the work areas. 
Repairs to damaged utilities caused by the Contractor will be corrected at the Contractorôs expense. 
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The damaged facilities shall be restored to a condition similar or equal to that existing before the 
damage occurred. 

The Contractor shall contact the various utility companies through Arkansas One-Call Center, 
(800) 482-8998, no less than two (2) working days and no more than ten (10) days prior to 
beginning work to have them locate their facilities within the proposed areas of work. 

The Contractor shall verify the location and depth of those utilities which the Contractor or Engineer 
believes may affect or be affected by the Contractorôs operations sufficiently in advance of the work 
so that relocations can be made, if necessary, without impacting the Contractorôs completion 
schedule. Full compensation for such work will be considered as included in the prices bid for other 
items of work. 

105.07 COORDINATION AND COOPERATION BETWEEN CONTRACTORS  

The Owner reserves the right at any time to contract for and perform other or additional work on 
or near the work covered by the Contract. 

When separate contracts are let adjacent to or within the limits of any one project, the work of 
each Contractor shall be conducted so as not to interfere with or hinder the progress or 
completion of the work being performed by other Contractors. Contractors working on the same 
project shall cooperate with each other. 

It is understood and agreed that the Contractor considered in the bid the status of the existing 
Contract or Contracts at the time of bidding and will arrange to coordinate and schedule the work 
jointly with the other affected Contractors in order to complete the work within the time allowed 
in the Contract. 

Contractors involved shall assume all liability, financial or otherwise, in connection with their own 
Contracts and shall protect and save harmless the City of Van Buren from any and all damages or 
claims that may arise because of inconvenience, delay, or loss experienced because of the presence 
and operations of other Contractors working within the limits of the same project. 

Contractors shall arrange their work and shall place and dispose of the materials being used so as 
not to interfere with the operations of the other Contractors within the limits of the same project, 
and shall join their work with that of the others in an acceptable manner, and shall perform it in 
proper sequence with that of the others. 

105.08 CONSTRUCTION STAKES, LINES, AND GRADES 

The Engineer shall provide engineering surveys to establish reference points consisting of control 
points and bench marks which in the Engineersôs judgement are necessary to enable the Contractor 
to proceed with the work. These stakes and marks shall constitute the field control with which the 
Contractor shall be responsible for accurately establishing other necessary controls and performing 
the work. Contractor shall provide the necessary surveys, templates and equipment required in 
executing the Project. 

The Contractor will be held responsible for the preservation of all stakes and marks. If any of the 
construction stakes or marks are destroyed or disturbed by the Contractor, the cost of replacing 
them will be deducted from the payment for the work. 

Before beginning work, the Contractor must be satisfied as to the correctness and meaning of all 
stakes, measurements, and marks. No claim will be entertained as a result of alleged inaccuracies 
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unless the Contractor notifies the Engineer thereof in writing in time for the Engineer to verify or 
check such stakes or marks before the work is begun. 

105.09 DUTIES OF THE CONSTRUCTION OBSERVER 

Observation personnel will be authorized to observe all work performed and all materials 
furnished. Such observation may extend to all or any part of the work and to the preparation, 
fabrication, or manufacture of the materials to be used. The observation personnel will not be 
authorized to alter or waive the provisions of the Contract and will not be authorized to issue 
instructions contrary to the Plans and Specifications, or to act as supervisor for the Contractor. 
The observation personnel shall, however, have the authority to reject work or materials until any 
questions at issue can be referred to and decided by the Engineer. 

105.10 INSPECTION OF WORK 

All materials and each part or detail of the Work shall be subject to inspection by the Engineer. The 
Engineer and Construction Observers shall be provided acceptable 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. Neither observations by Engineer nor inspection, tests or 
approvals by others shall relieve Contractor from his obligation to perform the work in accordance 
with the Contract Documents. 

When requested by the Engineer at any time before acceptance of the Work, the Contractor shall 
remove or uncover such portions of the finished work as may be directed. After examination, the 
Contractor shall restore said portions of the work to the standard required by the specifications. 
Should the work thus exposed or examined prove acceptable, the uncovering or removing and the 
replacing of the covering or making good of the parts removed will be paid for as extra work. Should 
the work so exposed or examined prove unacceptable, the uncovering or removing and the replacing 
of the covering or making good of the parts removed shall be at the Contractorôs expense. 

Any work performed or materials used without inspection by the Engineer may be ordered 
exposed, and/or removed and replaced, at no cost to the Owner unless the Engineer or 
Construction Observer failed to inspect after having been given reasonable notice that the work 
was to be performed. 

When any unit of government, political subdivision, railroad corporation, or other agency is to 
pay a portion of the cost of the Work covered by the Contract, its respective representatives shall 
have the right to inspect the Work. Such inspection shall in no sense make any unit of 
government, political subdivision, railroad corporation, or other agency a party to the Contract, 
and shall in no way interfere with the rights of either party thereunder. 

105.11 REMOVAL OF UNACCEPTABLE OR UNAUTHORIZED WORK  

All work that does not comply with the requirements of the Contract will be considered 
unacceptable. Unacceptable work, whether the result of poor workmanship, use of unacceptable 
materials, damage through carelessness, negligence, or any other cause, found to exist before the 
final acceptance of the Work, or during the warranty period specified in subsection 108.12 
ñWarranty and Guaranteeò, shall be removed and replaced in an acceptable manner at no cost to 
the Owner. 

Work performed contrary to any instructions of the Engineer; work performed beyond the lines 
shown on the plans or as established, except as herein specified; or any extra work performed 
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without authority will be considered as unauthorized and will not be paid for under the provisions 
of the Contract. Work so performed may be ordered removed or replaced at no cost to the Owner. 

Should the Contractor fail to comply with any order of the Owner, the Owner will have the authority 
to cause unauthorized work to be removed and unacceptable work to be corrected or removed and 
replaced and to deduct the costs from any moneys due or to become due the Contractor. 

105.12 MAINTENANCE DURING CONSTRUCTION  

The Contractor shall maintain the Work during construction and until the Project is accepted. This 
maintenance shall constitute continuous and effective work prosecuted day by day, with adequate 
equipment and forces, to the end that the Work is kept in satisfactory condition at all times. 

The Contractor shall maintain the existing roads and easements within the limits of the project, 
including shoulders, bridges, and culverts, from the date work is begun until the project has been 
completed and accepted. This maintenance of existing roads and easements, including shoulders, 
bridges, and culverts, is the ordinary day to day maintenance, including minor repairs, temporary 
asphaltic concrete patching, and mowing of grass and weeds. Major repairs or reconstruction of 
existing roads, including shoulders, bridges, and culverts, will be the responsibility of the State, 
County, or City, unless such are made necessary by the Contractor's operations. 

Contractor shall maintain a temporary asphaltic concrete patch over backfilled pipe trenches, subject 
to traffic, during the course of the project to the satisfaction of the Engineer. The temporary patch 
shall be permanently repaired or removed as soon as Contractorôs operations allow. Should areas of 
temporary pavement fail and become hazardous, Contractor shall repair at Engineerôs direction. 

Contractor shall install and maintain fencing completely around all openings that constitute a fall 
hazard, such as trenches, vertical excavations, channels, culverts and inlets, until such time that 
the structure is completed and/or permanent fencing or railing is installed. Fencing shall, as a 
minimum, be constructed of four foot high orange mesh fencing attached to barricades, or posts 
driven into the ground, so that the mesh fencing is taut, without appreciable sagging, and access 
to opening is not easily gained. 

Contractor shall maintain all sewer systems in continuous operation during construction. Sewage 
flow shall be confined to closed conduits to avoid public nuisance and health hazard. Temporary 
diversion of sewage to storm drains or stream channels will not be permitted. If Contractor so 
elects, he may construct temporary pump or gravity sewer bypasses. Bypasses shall be of 
sufficient capacity to handle peak flows without storage. 

Contractor shall coordinate with the Engineer and with City of Van Buren-Utilities Department to 
schedule any shutdown on water lines. Forty-eight (48) hours advance notice is required for the 
closing of any water valves. For water service lines, the Contractor shall notify, 48 hours in 
advance, all water system customers who which will be affected by the planned water service 
work. The Contractor shall notify water system customers in writing, which must include the 
date, time of day, and duration of planned water shut-offs. 

Contractor shall keep all work areas free from accumulated waste materials, rubbish and other 
debris resulting from the work. At the completion of the Work, the Contractor shall remove all 
waste materials, rubbish and debris from and about the premises as well as all tools, equipment 
and surplus materials, and shall leave the site clean. Contractor shall restore to original condition 
those portions of the site not designated for alteration by the Contract. 
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The Contractor shall furnish all labor, equipment and means required and shall carry out effective 
measures wherever and as often as necessary to prevent his operations from producing dust in 
amounts that are damaging to property, cultivated vegetation, or domestic animals, or which causes 
a nuisance to persons living or occupying buildings in the vicinity. To prevent tracking of dirt onto 
existing roadways, at all points of ingress and egress from the construction areas, Contractor shall 
provide a crushed stone or gravel drive extending a minimum of fifty feet from the edge of the 
existing street pavement. Dirt tracking onto existing travel lanes or parking areas due to any 
construction activities shall be removed at the end of the work shift by the use of a vacuum sweeper 
or other type of sweeper that minimized the creation of dust. Use of dry broom sweepers will not be 
allowed. The Contractor shall be responsible for any damage resulting from dust originating from 
his operations. The dust abatement measures shall be continued until the Contractor is relieved of 
further responsibility by the Owner. 

In the case of a Contract for the placing of a course upon a course or subgrade previously 
constructed, the Contractor shall maintain the previous course or subgrade during all construction 
operations. 

The Contractor shall be responsible for the maintenance of existing drainage ditches and channels 
within the right-of-way limits, including construction easements if any, from the date any work is 
begun on the Project to the date of its final acceptance. This is not a requirement that the 
Contractor improve existing drainage ditches and channels, except as shown on the Plans or as 
directed by the Engineer. The Contractor shall maintain the waterways in such condition that 
damage to the Work or to abutting property will not result from the Contractor's operation. 
Obstruction of natural flow in waterways by stockpiling or storing materials, or by placement of 
equipment or supplies without provision for adequate by-passing of such natural flow, will not be 
permitted. Collections of sediment or debris that prohibits or inhibits normal function of drainage 
facilities shall be removed promptly. 

All costs of maintenance work during construction and before the Project is accepted will not be 
paid for separately, but full compensation therefor will be considered included in the contract unit 
prices bid for the various items in the Contract. 

105.13 FAILURE TO MAINTAIN ROADWAY OR STRUCTURE 

If the Contractor, at any time, fails to comply with the provisions of subsection105.12 the 
Engineer will immediately notify the Contractor of such noncompliance. If the Contractor fails to 
remedy unsatisfactory maintenance within 24 hours after receipt of such notice, the Owner may 
immediately proceed to maintain the project and the entire cost of this maintenance will be 
deducted from moneys due or to become due the Contractor on the Contract. 

105.14 AUTHORIZED CHANGES 

All changes to the Plans performed in the field shall be reviewed, approved and authorized by the 
Owner prior to proceeding with the work. Any changes to the Plans without authorization may 
result in removal of such item at the Contractorôs expense and/or nonpayment for the work, at the 
discretion of the Owner. 

Verbal authorized changes to the Plans in the field will not be considered for additional quantities 
or compensation, unless they are followed by written documentation within 24 hours. Any 
authorized changes to the Drawings which are approved by the Owner for additional 
compensation shall be in written form indicating all items of work involved and the cost for each 
item, and will be submitted to the Owner prior to proceeding with the work involved. 
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105.15 SUBSTITUTIONS OF MATERIALS AND EQUIPMENT  

If the Contractor desires to use a material, method or type of equipment other than those specified 
in the Contract, authority from the Owner to do so must be requested. The request shall be in 
writing and shall include a full description of the materials, methods and equipment proposed to 
be used and an explanation of the reasons for desiring to make the change. 

Prior to proposing any substitute material, method or type of equipment, the Contractor shall satisfy 
itself that the material, method or type of equipment proposed is, in fact, equal to that specified, that 
such material or type of equipment will fit into the space allocated, that such material or type of 
equipment affords comparable ease of operations, maintenance and service, that the appearance, 
longevity and that by reason of cost savings, reduced construction time, or similar demonstrable 
benefit, the substitution material, method or type of equipment will be in Ownerôs interest. 

The burden of proof of equality of a proposed substitution for a specified material, method or 
type of equipment shall be upon the Contractor. Contractor shall support its request in writing 
with sufficient test data and other means to permit the Owner to make a fair and equitable 
decision on the merits of the proposal. Contractor shall submit drawings, samples, data and 
certificates for proposed substitute materials. Any material or type of equipment by a 
manufacturer other than those specified or brand name or model number or of generic species 
other than those specified will be considered a substitution. The Owner will be the sole judge of 
whether or not the substitution is equal in quality, utility and economy to that specified. 

Approval of a substitution shall not relieve the Contractor from responsibility for compliance 
with all requirements of the Contract. Contractor shall bear the expense for any changes in the 
parts of the Work caused by any substitutions. 

Substitutions will not be permitted in those instances where the product is intended to 
accommodate artistic design, specific function or economy of maintenance. 

No change will be made in basis of payment for the construction items involved nor in contract 
time as a result of an authorized change in methods or equipment under these provisions. 
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SECTION 106 
CONTROL OF MATERIAL  

106.01 QUALITY REQUIREMENTS  

The materials used in the work shall meet all quality requirements of the Contract. Quality control, to 
insure that materials and workmanship, prior to and after, being incorporated into the work meets the 
requirements of the Contract, is the sole responsibility of the Contractor. Testing required for 
Contractorôs quality control, certificates of compliance, mix designs and manufacturing of materials, 
and as needed for Contractorôs operations shall be provided by the Contractor and the costs therefore 
will not be paid separately but full compensation will be considered included in the contract unit 
prices bid for associated items. 

All Quality Assurance testing, to insure that the materials and workmanship as a final product 
meets the requirements of the Contract, will be accomplished and paid for by the Owner. The 
costs for any retesting required in areas failing to meet the specified requirements shall be paid 
for by the Contractor. 

The materials furnished and used shall be new, except as may be provided elsewhere in these 
specifications, on the plans or in the Special Conditions. The materials shall be manufactured, 
handled, and used in a workmanlike manner to ensure completed work in accordance with the 
plans and specifications. 

106.02 SOURCES OF SUPPLY 

To expedite the inspection and testing of materials, the Contractor shall notify the Engineer of 
proposed sources of materials before delivery. The Contractor shall furnish without charge such 
samples as may be required. Inspection and tests may be performed by the Engineer or Ownerôs 
designated testing firm, but it is understood that such inspections and tests, if made at any point 
other than the point of incorporation in the work, in no way shall be considered as a guarantee of 
acceptance of such materials nor of continued acceptance of material presumed to be similar to 
that upon which inspections and tests have been made. 

The Contractor shall assume full responsibility for ordering materials of the quality and quantity 
required and for the delivered costs of such materials. Materials needed in the work shall be 
furnished by the Contractor unless otherwise stated in the Contract. 

106.03 SAMPLES, TESTS, AND CITED SPECIFICATIONS 

All materials will be inspected and tested by the supplier or Contractor as required by these 
specifications before incorporation in the Work. Work in which untested materials are used 
without the approval or written permission of the Engineer shall be treated as provided in 
subsection 105.11 ñRemoval of Unacceptable or Unauthorized Work.ò 

Whenever a reference is made in the specifications to a Federal Specification, or to a 
specification or test designation of the American Association of State Highway and 
Transportation Officials, the American Society for Testing and Materials, American Water Works 
Association, or any other recognized national organization, it shall mean the year of adoption or 
latest revision of the specification or test designation in effect on the day the advertisement for 
bids is dated. When a specific reference is made to a dated specification or test designation, the 
revision in effect on that date shall apply. 
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When requested, the Contractor shall furnish a complete certified statement of the origin, 
composition, and/or manufacture of materials that are to be used in the Work. 

106.04 CERTIFICATION OF COMPLI ANCE 

The Engineer may permit use of certain materials or assemblies prior to sampling and testing if 
accompanied by a Certificates of Compliance stating that such materials or assemblies fully 
comply with the requirements of the Contract. The certificate shall be signed by the 
manufacturer. Each lot of such materials or assemblies delivered to the Project must be 
accompanied by a Certificate of Compliance and clearly identified. 

Materials or assemblies used on the basis of Certificates of Compliance may be sampled and 
tested and if found not in conformity with Contract requirement will be subject to rejection 
whether in place or not. 

The form and distribution of Certificates of Compliance shall be as approved by the Engineer. 

106.05 PLANT INSPECTION 

The Engineer may undertake the inspection of materials at the source. In the event plant 
inspection is undertaken the following conditions shall be met: 

A. The Engineer shall have the cooperation and assistance of the Contractor and of the 
producers of materials for the Work. 

B. The Engineer shall have full entry at all times to such parts of the plant as may concern 
the manufacture or production of the materials being furnished. 

C. Adequate safety measures shall be provided and maintained. 

It is understood that the Owner reserves the right to retest all materials prior to incorporation into 
the Work which have been tested and accepted at the source of supply after the sample have been 
delivered and to reject all materials which, when retested, do not meet the requirements of these 
specifications or contract documents. 

106.06 STORAGE OF MATERIALS 

Materials shall be so stored as to assure the preservation of their quality and fitness for the work 
and in accordance with requirements of the Specifications; or if not covered in the Specifications, 
in accordance with the manufacturerôs recommendations. Stored materials, even though approved 
before storage, may again be inspected before their use in the work. Stored materials shall be 
located so as to facilitate their prompt inspection. Portions of the right-of-way not required for 
public travel may be used for storage purposes and for the placing of the Contractor's plant and 
equipment, if approved by the Engineer, but any additional space required therefor must be 
provided by the Contractor, and at no cost to the Owner. Private property shall not be used for 
storage purposes without written permission of the owner or lessee, and if requested by the 
Engineer, copies of such written permission shall be furnished. All storage sites shall be restored 
to their original condition by Contractor at his expense. Construction materials may not be stored 
in the roadway for more than five (5) days after unloading. 
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106.07 HANDLING MATERIALS  

 

All materials shall be handled in such manner as to preserve their quality and fitness for the work. 
Aggregates shall be transported from the storage site to the Work in tightly covered vehicles so 
constructed as to prevent loss or segregation of materials after loading and measuring so that 
there may be no inconsistencies in the quantities of materials intended for incorporation in the 
Work as loaded and the quantities as actually received at the place of operations. 

106.08 UNACCEPTABLE MATERIALS  

All materials not conforming to the requirements of the specifications at the time they are used 
shall be considered as unacceptable and all such materials will be rejected and shall be removed 
immediately from the site of the work unless otherwise instructed by the Engineer. No rejected 
material, the defects of which have been corrected, shall be used until approval has been given. 

106.09 OWNER-FURNISHED MATERIAL  

The Contractor shall furnish all materials required to complete the Work, except those specified 
to be furnished by the Owner. Material furnished by the Owner will be delivered or made 
available to the Contractor at the points specified in the Special Provisions. 

The cost of handling and placing all materials after they are delivered to the Contractor will not 
be paid for separately, but full compensation therefor will be considered included in the contract 
unit price(s) bid for the item(s) with which they are used. 

The Contractor will be held responsible for all material delivered by the Owner through this 
arrangement. Deductions will be made from any moneys due the Contractor to make good any 
shortages and deficiencies, from any cause whatsoever; for any damage that may occur after such 
delivery; and for any demurrage charges. 

106.10 SALVAGED MATERIALS  

All salvaged materials in reusable condition, including pavement millings, water and drainage 
pipe, valves, fittings and other items, remain the property of the City of Van Buren. Contractor 
shall deliver items to location directed by Engineer or designated in specifications. Items not 
considered of value shall be disposed of the Contractor at his expense. 

106.11 AUTOMATICALLY CONTROLLED EQUIPMENT  

Whenever a breakdown or malfunction of the automatic controls occurs on scales, scale printers, 
batch plants, or mixing plants, the equipment may be operated manually or by other methods for 
a period not to exceed two working days, provided that such alternate methods of operation 
produce results otherwise meeting the Specifications. 

Page 32 



SECTION 107 
LEGAL RELATIONS AND  

RESPONSIBILITY TO PUBLIC  

107.01 LAWS AND REGULATIONS TO BE OBSERVED 

A. The Contractor shall keep fully informed of all Federal and State laws, all local laws, 
ordinances, and regulations, and all orders and decrees of bodies or tribunals having any 
jurisdiction or authority which in any manner affect those engaged or employed on the 
work, or which in any way affect the conduct of the work. Further, the Contractor shall 
at all times observe and comply with all such laws, ordinances, regulations, quarantines, 
orders, and decrees; and shall protect and indemnify the City of Van Buren and its 
representatives against any claim or liability arising from or based on the violation of 
any such law, ordinance, regulation, order, or decree, whether by the Contractor or the 
Contractor's employees. 

All work pertaining to Electrical, Plumbing, and/or Building Crafts shall be performed in 
strict accordance with governing Federal, State, City, and Local Codes and Ordinances, 
with particular attention to the current editions of the Arkansas State Plumbing Code and 
the National Electrical Code as adopted by the National Fire Protection Association. 

B. The Contractor shall comply with applicable Federal, State, and local laws governing 
safety, health, and sanitation. The Contractor shall provide safeguards, safety devices, 
and protective equipment and take any other action necessary to protect the life and 
health of employees on the project and the safety of the public and to protect property in 
connection with the performance of the work covered by the Contract. 

Attention is directed to Federal, State, and local laws, rules, and regulations 
concerning construction safety and health standards, and to subsection 205.03 
ñTrench or Excavation Safety Systemsò of these specifications. 

C. If the release of a suspect hazardous substance has occurred, the Contractor shall notify the 
Engineer. This will not relieve the Contractor or responsible parties of the obligation to 
notify other appropriate agencies and will not relieve responsible parties of any liability. 

Commonly used materials which could be potentially hazardous substances if they are 
spilled or enter waterbodies are: asphalt materials, concrete, cement, paint, solvents, 
petroleum products, fertilizers, concrete curing compound, lime, linseed oil, asphalt 
additives, and concrete additives. This list is not all inclusive. 

Notification should be made if, at any time, there is an indication of a spill. Indicators 
could be: 

ñ Leaking or empty containers, surface staining, chemical odors, vegetation damage,   
etc. 

ñ Oil, grease or petrochemical substances which produce residue, coat the banks 
and/or bottoms of a waterbody, or produce a visible, colored film on the surface. 

ñ Distinctly visible solids, scum, or foam of a persistent nature, or slime, bottom 
deposits, or sludge banks in a waterbody. 

D. Unless specified elsewhere in these specifications, the work involved or the delay or cost 
incident to compliance with these regulations will not be paid for separately, but full 
compensation therefor will be considered included in the contract unit prices bid for the 
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various items of the Contract. 

 

107.02 PERMITS, LICENSES, AND TAXES 

The Contractor shall procure all permits and licenses, pay all charges, fees and taxes, and give all 
notices necessary and incidental to the due and lawful prosecution of the work, unless otherwise 
stated elsewhere in these specifications. These costs will not be paid for directly, but will be 
considered included in the contract unit prices bid for the various items of the Contract. 

The City of Van Buren will obtain any railroad and Arkansas Highway and Transportation 
Department permits when required. 

The Contractor shall obtain and pay for all permits, design fees and related costs resulting from a 
request by the Contractor to substitute materials or designs for those shown on the drawings or 
specified in these specifications. 

107.03 PATENTED DEVICES, MATERIALS, AND PROCESSES 

Contractors employing any design, device, material, or process covered by letters of patent or 
copyright shall provide for such use by suitable legal agreement with the patentee or owner. 
Contractors and their Sureties shall indemnify and save harmless the City of Van Buren, any 
affected third party, or political subdivision from any and all claims for infringement by reason of 
the use of any such patented design, device, material, or process, or any trademark or copyright, 
and shall indemnify the City of Van Buren for any costs, legal expenses, and damages that it may 
incur by reason of any infringement, at any time during the prosecution of or after the completion 
of the work. 

107.04 RESTORATION OF SURFACES OPENED BY PERMIT 

The right to construct or reconstruct any utility service in the highway or street, or to grant permits for 
such work, at any time, is hereby expressly reserved by the City of Van Buren or the proper 
authorities of the political entity in whose jurisdiction the work is done and the Contractor shall not be 
entitled to any damages either for the digging up of the street or for any delay occasioned thereby. 

Any individual, firm, or corporation wishing to make an opening in the roadway must secure a 
permit from the proper authority. The Contractor shall allow parties bearing such permits, and 
only those parties, to make openings in the roadway. When ordered by the Owner, the Contractor 
shall make in an acceptable manner all necessary surface repairs due to such openings and such 
necessary work will be paid for as extra work, or as provided in these specifications, and will be 
subject to the same conditions as original work performed. 

107.05 SANITARY PROVISIONS 

The Contractor shall provide and maintain in a neat, sanitary condition such accommodations for 
the use of the employees as may be necessary to comply with the requirements of the State and 
local Boards of Health, or of other bodies or tribunals having jurisdiction. 

107.06 PUBLIC SAFETY AND CONVENIENCE 

The Contractor's work shall at all times be conducted so as to assure the least possible obstruction 
to vehicular and pedestrian traffic. The safety and convenience of the general public and the 
residents along the roadway and the protection of persons and property shall be provided for by the 
Contractor as specified under Section 120 ñTraffic Control and Maintenanceò, as applicable. 
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The Contractor shall not create a public nuisance while performing the various operations of the 
Work. Excessive noise between the hours of 10 p.m. and 6a.m., and dust from haul and access 
roads may be considered by the Engineer to be a public nuisance. 

The Contractor will be responsible for maintaining U.S. mailboxes within the project limits in 
such a manner that the public may receive continuous mail service according to U.S. Postal 
Service regulations. Unless otherwise provided, upon completion of the project, mailboxes will 
be replaced as near as practicable to their original location. 

107.07 RAILWAY-HIGHWAY PROVISIONS  

All work on railroad property shall be accomplished in strict compliance with the Plans, these 
Specifications, and such Special Provisions as are appropriate to the Contract. 

All work to be performed by the Contractor in construction on the railroad right-of-way shall be 
performed at such times and in such manner as not to unnecessarily interfere with the movement 
of trains or traffic upon the track of the Railway Company. The Contractor shall use all care and 
precaution to avoid accidents, damage, or unnecessary delay or interference with the Railway 
Company's trains or other property. 

Plans for all sheeting or cofferdams for foundation work adjacent to operated track, and plans of 
falsework, staging, protective sheeting, or other temporary construction near the operated track 
shall be approved by the Railway Company. The Contractor shall construct the work according to 
the approved Plans. 

107.08 WORK WITHIN REGULATED FLOODWAYS  

A. All work within regulated floodways shall be accomplished within the requirements of all 
permits issued by the Federal Emergency Management Agency (FEMA), Corps of 
Engineers (COE), or other applicable agencies, and with Section110 ñProtection of 
Water Quality and Wetlands.ò 

(1) Responsibility for FEMA Permit - Within regulatory floodways all permanent and 
temporary fills/structures must be in accordance with FEMA and local 
governmental requirements. The Owner obtains all required permits and/or 
variances for essential work in the regulated floodway before the Contract is 
awarded. The Owner will apply for Contractor requested variances which it 
determines are necessary. The Contractor should be aware that requested temporary 
fills/structures may not be approved or may require mitigation. 

(2) Corps of Engineers Section 404 Permit Requirements - Placement of temporary 
fills/structures within a regulatory floodway may also require alteration of the existing 
COE 404 Permit described in Section 110. The Contractor should refer to Section 110 
and the Contract Documents for further details, restrictions, and requirements of COE 
404 Permits. 

(3) Compensation and Extension of Contract Time - The Contractor will not be granted 
additional compensation or contract time due to requested floodway variances that are 
considered by the Owner to be for the convenience of the Contractor. If, however, due 
to no fault of the Contractor, a floodway variance is deemed by the Owner to be 
necessary, additional contract time and/or compensation may be considered according 
to the provisions of subsection 104.05 ñClaims for Adjustment and Disputes.ò 
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B. CONTRACTORôS PERMIT CONDITIONS. All permits issued to the Contractor by the 
U.S. Coast Guard, COE, or other applicable agencies, for the convenience of the Contractor 
in accomplishing the Work, shall be complied with in full and the Project will not be 
accepted until the permitor has accepted the work covered by permit. The Contractor will be 
responsible for obtaining a release from the permitor before acceptance. 

107.09 USE OF EXPLOSIVES 

Explosives may be used only when authorized in writing by the City of Van Buren Fire 
Department and if determined necessary by the Engineer, or as otherwise stated in the Special 
Conditions. The Engineerôs approval of the use of explosives shall not relieve the Contractor 
from his liability for claims caused by his blasting operations. 

When the use of explosives is necessary for the prosecution of the work, the Contractor shall 
exercise the utmost care not to endanger life or property, including new work. The Contractor 
shall comply with all laws and ordinances regarding the use of explosives; further, the Contractor 
shall be responsible for all damage resulting from the use of explosives. 

All explosives shall be stored in a secure manner in compliance with all laws and ordinances, and 
all such storage places shall be clearly marked. Where no local laws or ordinances apply, storage 
shall be provided satisfactory to the Engineer and in accordance with the Occupational Safety and 
Health Act of 1970, 29USC§651 et seq., and the Safety and Health Regulations for Construction 
promulgated thereunder, but not closer than 1,000 feet from the road or from any building or 
camping area or place of human occupancy. 

The Contractor shall notify each public utility company having structures in proximity to the site 
of the Work of any intention to use explosives. Such notice shall be given sufficiently in advance 
to enable the companies to take such steps as they may deem necessary to protect their property 
from damage. 

The Contractor shall provide, 48 hours prior to the time of blasting, written notification to each 
resident and owner of each structure located within a reasonable proximity to the site of the 
blasting operations. 

107.10 PROTECTION AND RESTORATION OF PROPERTY AND LANDSCAPE 

The Contractor shall be responsible for the preservation from injury or damage resulting directly 
or indirectly from the Contract work of all public and private property, crops, trees, vegetation, 
monuments, fences, signs and markers along and adjacent to the project, and shall use every 
precaution necessary to prevent damage to water lines, sewers, and other underground structures, 
to poles, wires, cables, and other overhead structures, whether shown on the plans or not; shall 
protect carefully from disturbance or damage all land monuments and property marks until the 
Engineer has witnessed or otherwise referenced their location, and shall not move them until 
directed. The Contractor shall not willfully or maliciously injure or destroy trees or shrubs and 
shall not remove or cut them without proper authority. 

The Contractor shall be responsible for all damage or injury to property of any character during 
the prosecution of the Work, resulting from any act, omission, neglect, or misconduct in the 
manner or method of executing the work, or at any time, due to defective work or materials, and 
said responsibility will not be released until the project has been completed and accepted. 

When or where any direct or indirect damage or injury is done to public or private property by or 
as a result of any act, omission, neglect, or misconduct in the execution of the work, or in 
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consequence of the non-execution thereof, the Contractor shall restore, or bear the expense of 
restoring, such property to a condition similar or equal to that existing before such damage or 
injury was done, by repairing, rebuilding, or otherwise restoring as may be directed, or shall make 
good such damage or injury in an acceptable manner. Failure to do so within a reasonable period 
of time will constitute non-compliance, and the Owner may cause the entire cost of the 
restoration to be deducted from moneys due or to become due the Contractor on the Contract. 

107.11 LOAD RESTRICTIONS 

The Contractor shall comply with all legal load restrictions in the hauling of materials on public 
roads being maintained for the traveling public. A special permit will not relieve the Contractor 
of liability for damage that may result from construction equipment operations. The operation of 
equipment of such weight or so loaded as to cause damage to structures or the roadway or to any 
other type of construction will not be permitted. Refer to city ordinance 24-2011. 

When hauling materials over the base or surface courses under construction, the Contractor shall 
limit the hauling as necessary to prevent damage. No loads will be permitted on bases, pavements, 
or structures before the expiration of the specified curing period controlling such operations. 

The Contractor shall be responsible for repair of all damage resulting from construction 
operations. No separate payment will be made for such repairs. 

107.12 OPENING SECTION OF ROADWAY TO TRAFFIC  

Whenever any roadway, or portion thereof, is in an acceptable condition for travel, it shall be opened 
to traffic, as may be directed, and such opening shall not be held to be in any way an acceptance of 
the roadway, or any part of it, or as a waiver of any of the provisions of these specifications and the 
Contract. Necessary repairs or renewals made on any section of the roadway opened to travel under 
instructions from the Engineer, due to defective material or work, or to natural causes, other than 
normal wear and tear, pending completion and acceptance of the roadway, shall be performed at no 
cost to the Owner. 

If the Contractor is dilatory in completing shoulders, drainage structures, or other features of the 
work, the Engineer may give notification in writing and establish therein a reasonable period of 
time in which the work should be completed. If the Contractor is dilatory or fails to make a 
reasonable effort toward completion in this period of time, the Engineer may take action as 
provided in subsection105.01 ñAuthority of the Engineer.ò On such sections that are so ordered to 
be opened, the Contractor shall conduct the remaining construction operations so as to cause the 
least obstruction to traffic and shall not receive any added compensation due to the added cost of 
the work by reason of opening such section to traffic. 

107.13 CONTRACTORôS RESPONSIBILITY FOR WORK 

Until final acceptance of the Project by the Owner, the Contractor shall have the charge and care 
thereof and shall take every precaution against injury, theft, or damage to any part thereof by the 
action of the elements or from any other cause, whether arising from the execution or from the 
non-execution of the work. The Contractor shall rebuild, repair, restore, and make good all 
injuries, thefts, or damages to any portion of the work occasioned by any of the above causes 
before final acceptance, and shall bear the expense thereof except damage to the work due to 
unforeseeable causes beyond the control of and without the fault or negligence of the Contractor, 
including but not restricted to acts of God, of the public enemy, or of governmental authorities. 
In case of suspension of work from any cause whatever, the Contractor shall be responsible for 
the Project and shall take such precautions as may be necessary to prevent damage to the Project, 
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provide for normal drainage and maintenance of the traveled way, and shall erect any necessary 
temporary structures, signs, or other facilities. During such period of suspension of work, the 
Contractor shall properly and continuously maintain in an acceptable growing condition all living 
material in newly established planting, seeding, and sodding furnished under the Contract, and 
shall take adequate precautions to protect new tree growth and other important vegetative growth 
against injury. 

The costs for maintenance of the traveled way during suspensions required by the Contract 
documents shall be included in the contract price bid. Costs incurred for maintenance and 
protection of the work during all other suspensions of work shall be borne by the Contractor. 

In case of errors or negligence on the part of the Contractor, any expenses incurred by the Owner 
for engineering, inspection, testing, design, or evaluation relative to correction of the work will be 
assessed against the Contractor. 

107.14 RIGHT-OF-WAY  AND EASEMENTS 

The Owner is responsible for the securing of all necessary rights-of-way and easements in advance 
of construction within the limits indicated on the plans. If the Contractor believes that any delay in 
the Ownerôs furnishing the right-of-ways or easements entitles him to an extension of the Contract 
Time, Contractor may make a claim as provided in subsection 108.08 ñDetermination of Time of 
Completion and Extension of Contract Time.ò 

Contractor shall confine construction equipment, the storage of materials and equipment, and the 
operations of workmen to the right-of-ways, easements, and areas specified in the Contract 
Documents, and shall not unreasonably encumber the premises with construction equipment or 
other materials or equipment. 

Acquisition of right-of-way by the Owner does not include areas required by the Contractor for 
material sources (borrow, gravel, topsoil, sod, etc.), plant sites, equipment storage, stockpiles, 
disposal of waste or excess material, or any other areas required for the proper prosecution of the 
work. 

107.15 RESPONSIBILITY FOR DAMAGE CLAIMS  

The Contractor shall indemnify and save harmless the City of Van Buren and its officers and 
employees from all suits, actions, or claims of any character, and the legal expenses incurred 
regarding same, brought because of any injuries or damage received or sustained by any person, 
persons, or property on account of the operations of the Contractor; or on account of or in 
consequence of any neglect in safeguarding the work; or through use of unacceptable materials in 
constructing the Work; or because of any act or omission, neglect, or misconduct of the Contractor; 
or because of any claims or amounts recovered from any infringement of patent, trademark, or 
copyright; or from any claims or amounts arising or recovered under the "Workman's 
Compensation Act," or any other law, ordinance, order, or decree; and so much of the money due 
the Contractor under and by virtue of the Contract as may be considered necessary by the Owner 
for such purpose may be retained for the use of the Owner; or in case no money is due, the Surety 
may be held until such suit or suits, action or actions, claim or claims for injuries or damages as 
aforesaid shall have been settled and suitable evidence to that effect furnished to the Owner; except 
that money due the Contractor will not be withheld when the Contractor produces satisfactory 
evidence that adequate protection is provided by public liability and property damage insurance. 
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In any and all claims against the City of Van Buren or any of its agents or employees by any 
employee of the Contractor, and Subcontractor, or anyone directly or indirectly employed by any 

of them or anyone for whose acts any of them may be liable, the indemnification obligation shall 
not be limited in any way by any limitation on the amount or type of damage, compensation or 
benefits payable by of for the Contractor or any Subcontractor under workmenôs compensation 
acts, disability benefit acts or other employee benefit acts. 

It is specifically agreed between the parties executing the Contract that it is not intended by any 
of the provisions of any part of the Contract to create the public or any member thereof a third 
party beneficiary thereunder, or to authorize anyone not a party to the Contract to maintain a suit 
for personal injuries or property damage pursuant to the terms or provisions of the Contract. 

107.16 PERSONAL LIABILITY OF PUBLIC OFFICIALS  

In carrying out any of the provisions of these specifications, or in exercising any power or authority 
granted to them by or within the scope of the Contract, there shall be no liability upon the officers 
or employees of the City of Van Buren, either personally or as officials of the City of Van Buren, it 
being understood that in all such matters they act solely as agents and representatives of the City of 
Van Buren. 

107.17 NO WAIVER OF LEGAL RIGHTS  

Final acceptance according to subsection 108.09.B ñAcceptanceò shall not preclude or estop the 
Owner from correcting any measurement, estimate, or certificate made before or after completion 
of the Work, nor shall the Owner be precluded or estopped from recovering from the Contractor or 
the Surety, or both, such overpayment as it may sustain, or by failure on the part of the Contractor 
to fulfill obligations under the Contract. A waiver on the part of the Owner of any breach of any 
part of the Contract shall not be held to be a waiver of any other or subsequent breach. 

The Contractor, without prejudice to the terms of the Contract, shall be liable to the Owner for 
any or all of the following: fraud or such gross mistakes as may amount to fraud, the Ownerôs 
rights under any warranty or guaranty, or any latent defects in the work. 
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SECTION 108 
PROSECUTION AND PROGRESS 

108.01 SUBLETTING OF CONTRACT 

If the bidder intends to sublet any portion of the Work, the bidder shall furnish a list of 
subcontractors as a material part of his sealed proposal on the form provided, listing the 
description of work to be performed by each subcontractor. The experience, past performance, and 
ability of each proposed Subcontractor will be considered in the evaluation of bids. Upon request, 
the bidder shall furnish experience statements, with reference to any requested Subcontractor, prior 
to Notice of Award. If there being no objection in writing by the Owner to the listed 
subcontractors prior to the award of the Contract, the subcontractors will be deemed acceptable to 
the Owner. If bidder does not intend to sublet any part of the work, he shall insert the word 
ñNONEò on the form provided. The Contractor shall not sublet, sell, transfer, assign, or otherwise 
dispose of the contract or any portion thereof, of his right, title, or interest therein, without prior 
written consent of the Owner and of the surety. The Contractor shall not remove and/or substitute 
the listed subcontractors without prior written consent of the Owner. 

Consent to sublet, assign, or otherwise dispose of any portion of the contract shall not be 
construed to relieve the Contractor of his liability under the contract and bonds. 

The Owner will not recognize any subcontractor on the Work as a party to the contract. Nothing 
contained in any subcontract shall create any contractual relation between the subcontractor and 
the Owner. The Contractor will be held responsible for the progress of the subletted work in 
accordance with the contract progress required. 

108.02 PRECONSTRUCTION CONFERENCE 

A preconstruction conference, when applicable, will be held for each contract within fourteen (14) 
days after the execution of the Contract and prior to the start of work. The Engineer will notify the 
Contractor, utility companies, and other interested parties of the date and place for the conference. 

108.03 NOTICE TO PROCEED 

The Contract Time will commence to run on the day indicated in the Notice to Proceed. 
Commencement of work by Contractor will not be allowed prior to receipt of the Notice to Proceed. 

The Contractor shall begin the work to be performed under the Contract not later than ten (10) 
calendar days after the Notice to Proceed date. If the Contractor is unable to begin the work 
within this time period, the Engineer shall be so notified in writing. Unless the Engineer gives 
written approval for the delay in beginning the work, contract time will be assessed according to 
subsection108.09 ñDetermination of Contract Time and Extension of Contract Time.ò 

The Owner allocates its resources to a contract based on the total time allowed in the Contract. 
The Contractor may propose an accelerated work schedule indicating an early completion date; 
however, the Owner cannot guarantee the Owner's resources will be available to meet the 
accelerated schedule. If an accelerated work schedule is approved, no additional compensation or 
extension of time will be allowed if the Contractor is unable to meet the accelerated schedule due 
to the unavailability of the Owner's resources or for other reasons beyond the Owner's control. 
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108.04 PROSECUTION AND PROGRESS 

Contractor shall be responsible for planning, scheduling and reporting the progress of the work to 
ensure timely completion of the Contract. 

For Contracts under $2 million, or where specified in the Special Conditions, the following schedule 
requirements shall apply: Prior to or at the Preconstruction Conference, the Contractor shall submit 
two copies of his proposed schedule of operations for acceptance by the Engineer. The proposed 
Schedule shall be a bar chart or schematic (arrow) diagram showing the work stages and operations 
for all major activities required by the Contract, including the starting and completion date of each 
part, and shall include dates of any proposed road closure, and any significant or required milestone 
events. Unless approved by the Engineer, activities shown on the Schedule shall not exceed 15 
working days in length. The Schedule shall be of sufficient detail to allow day-to-day monitoring of 
Contractorôs progress. 

For Contracts over $2 million, the following Critical Path Schedule requirements shall apply: Prior 
to or at the Preconstruction Conference, the Contractor shall submit a preliminary network analysis 
system defining the Contractorôs planned operations during the first sixty calendar days after the 
date of the Notice to Proceed. The Contractorôs general approach to the remainder of the Project 
shall be indicated. Within 30 calendar days of the Notice To Proceed, the Contractor shall submit a 
complete network analysis system, consisting of logic diagrams, computer mathematical analysis, 
calendar, and narration, to cover the Contractorôs anticipated time schedule for the complete 
Project. As a minimum, the network analysis system shall include the following features: 

A. Shall be time-scaled in calendar days with activities plotted on their early start and finish 
dates. Unless approved by the Engineer, activities shown on the Schedule shall not exceed 
30 working days in length 

B. Network diagram shall show the order and interdependence of activities and the proposed 
sequence in which the work is to be accomplished as planned by the Contractor in 
coordination with all subcontractors. The sequence and logic shall be clear. The critical 
path activities shall be prominently distinguished. 

C. Network diagram shall show for each activity the preceding and following activity, activity 
description, the total float, and the duration of the activity. 

D. Activities shown shall include, in addition to construction activities, such tasks as submittal 
review and delivery times for long-lead time items, franchise utility work, subcontractor 
work, and owner-furnished equipment delivery. 

The Contractor shall submit monthly updated Schedules with their pay estimate requests. The 
Contractor shall indicate on such updated Schedule actual construction progress, extra work added 
to Contract, and any proposed changes to the operation sequence. If the progress of the Work is 
significantly behind schedule, the updated Schedule shall also reflect any revised operation 
sequence, changes in equipment, labor forces, or working shifts, or other pertinent factors by which 
insufficient progress will be made up to allow the Contract completion within the time set forth in 
the Contract, including time extensions granted to date. 

All submitted schedules and updated schedules shall be reviewed and accepted by the Engineer. If 
after review, the Engineer determines that the schedule is not acceptable per the requirements listed 
above, the Contractor shall make adjustments and resubmit the schedule within 30 calendar days. 
Failure of the Contractor to submit an acceptable Schedule or monthly updated Schedule as required 
will be grounds for Owner to withhold an additional ten percent on the monthly progress payments, 
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in addition to the normal retention, until Contractor is in compliance. Additional money withheld 
will be paid, upon compliance, in the next scheduled monthly estimate. 

Acceptance of Contractorôs schedules by Engineer shall not be construed as relieving Contractor 
of the obligation to complete the Work within the Contract Time; or as granting, rejecting, or in 
any other way acting on Contractorôs requests for adjustments to the date for completing Contract 
Work, or claims for additional compensation. Such requests shall be processed in strict 
compliance with other relevant provisions of the Contract. 
No measurement or direct payment will be made for Contractor costs relating to preparation and 
submission of schedules, updates and revisions thereto, the cost being considered as included in 
the prices paid for Contract items. 

Contractor shall carry on the work and maintain the progress schedule during all disputes or 
claims with Owner. No work shall be delayed or postponed pending resolution of any disputes or 
claims, except as Contractor and the Owner may otherwise agree in writing. 

Float time is not for the exclusive use or benefit of either the Owner or Contractor. Extension of 
time for performance may be granted, as allowed in subsection 108.08, for delays caused solely 
by action or inaction by the Owner to the extent that equitable time adjustment for the activity 
affected exceeds the total float of the project, or where an impact on the contract completion date 
can be shown. 

108.05 LIMITATION OF OPERATIONS  

The Contractor shall conduct the work at all times in such a manner and in such sequence as will 
assure the least interference with traffic and utility services. Due regard shall be given to the 
location of detours, bypasses, and to the provisions for handling traffic and utility services. No 
work shall be opened up to the prejudice or detriment of work already started. The Engineer may 
require the Contractor to finish a section on which work is in progress before work is started on 
any additional sections if the opening of such section is essential to public convenience. For 
roadway overlay projects and drainage projects, each individual street or section of drainage must 
be completed, including all site restoration, within 45 days of the start of work operations within 
that street or section, unless otherwise authorized by the Engineer. 

Except in connection with the safety or protection of persons or the work or property at the site, and 
except as otherwise indicated in the Contract Documents, all work that requires inspection shall be 
performed during City of Van Buren regular working hours, and Contractor will not permit overtime 
work or the performance of work on Saturday, Sunday, or any legal holiday as designated in 
subsection101.01.C ñDefinitionsò without Engineerôs written consent. Contractor to submit a written 
request to the Engineer for non-regular working hours, 48 hours in advance of the start of such work. 

108.06 CHARACTER OF WORKERS, METHODS, AND EQUIPMENT  

The Contractor shall at all times provide sufficient materials, equipment, and labor to guarantee 
the completion of the Project according to the Plans and Specifications within the contract time. 
The Contractor shall advance the Work so that the available time is appropriately utilized in order 
to complete the Work within the contract time. 

All workers shall have sufficient skill and experience to perform properly the work assigned to them. 
Workers engaged in special work or skilled work shall have sufficient experience in such work and 
in the operation of the equipment required to perform all work properly and satisfactorily. 
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Any person employed by the Contractor or by any subcontractor who, in the opinion of the 
Engineer, does not perform work in a proper and skillful manner, or is intemperate, belligerent or 
disorderly shall, at the written request of the Engineer, be removed forthwith by the Contractor or 
subcontractor employing such person, and shall not be employed again in any portion of the work 
without the approval of the Engineer. 

Should the Contractor fail to remove such person or persons as required above, or fail to furnish 
suitable and sufficient personnel for the proper prosecution of the Work, the Owner may suspend 
the work by written notice and withhold moneys due until such orders are complied with. 

All equipment that is proposed to be used on the Work shall be of sufficient size and in such 
mechanical condition as to meet requirements of the work and to produce a satisfactory quality of 
work. Equipment used on any portion of the project shall be such that no injury to the roadway, 
adjacent property, or other facilities will result from its use. 

When the methods and equipment to be used by the Contractor in accomplishing the construction 
are not prescribed in the Contract, the Contractor is free to use any methods or equipment that are 
demonstrated to the satisfaction of the Engineer as being capable of accomplishing the Contract 
work in conformity with the requirements of the Contract. 

When the Contract specifies that the construction be performed by using certain methods and/or 
equipment, such methods and/or equipment shall be used unless others are authorized by the 
Engineer in accordance with subsection 105.15 ñSubstitution of Materials and Equipment.ò 

108.07 TEMPORARY SUSPENSION OF WORK 

The Engineer will have the authority to suspend the work wholly or in part for such period or 
periods necessary, due to unsuitable weather or other conditions unfavorable for the suitable 
prosecution of the work. If it should become necessary to stop work for an indefinite period, the 
Contractor shall store all materials in such manner that they will not obstruct or impede the 
traveling public nor become damaged in any way, and shall take every reasonable precaution to 
prevent damage or deterioration of the work performed; provide suitable drainage of the roadway 
by opening ditches and shoulder drains; maintain water and sewer services; maintain the traveled 
way; erect temporary structures where directed; etc. 

If the performance of all or any portion of the work is suspended or delayed by the Engineer in 
writing for an unreasonable period of time (not originally anticipated, customary, or inherent to 
the construction industry) and the Contractor believes that additional compensation and/or 
contract time is due as a result of such suspension or delay, the Contractor shall submit to the 
Engineer in writing a request for adjustment within fifteen (15) days of the receipt of the notice to 
resume work. The request shall set forth the reasons and support for such adjustment. 

Upon receipt, the Engineer will evaluate the Contractor's request. If the Owner agrees that the 
cost and/or time required for the performance of the Contract has increased as a result of such 
suspension and the suspension was caused by conditions beyond the control of and not the fault 
of the Contractor, its suppliers, or subcontractors at any approved tier, and not caused by weather, 
the Owner will make an adjustment (excluding profit) and modify the Contract in writing 
accordingly. The Owner will notify the Contractor of a determination whether or not an 
adjustment of the Contract is warranted. 

No Contract adjustment will be allowed unless the Contractor has submitted the request for 
adjustment within the time prescribed. 
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No Contract adjustment will be allowed under this clause to the extent that performance would 
have been suspended or delayed by any other cause, or for which an adjustment is provided for or 
excluded under any other term or condition of the Contract. 

108.08 DETERMINATION OF TIME OF COMPLETION AND EXTENSION OF 
CONTRACT TIME.  

A. GENERAL. The time allowed for the completion of the Work included in the Contract will 
be stated in the Proposal and Contract, and will be known as the "Contract Time". The 
contract time will be specified as a fixed completion date or as calendar days. 

The Contractor shall take into consideration all normal conditions considered unfavorable 
to the normal progress of the Work and place a sufficient work force and equipment on 
the project to ensure completion of the Work within the contract time. 

The Engineer will determine the date upon which the Contract is substantially complete 
and time assessment will cease. In the event cleanup is necessary or items found at the 
final inspection are to be corrected, the Contractor shall complete this work in a timely 
manner or the Engineer will resume time charges. 

B. FIXED COMPLETION DATE. When the contract time is specified as a fixed date, it will 
be the date on which all work on the project shall be substantially complete. 

C. CALENDAR DAYS. When the contract time is on a calendar day basis, it shall consist of 
the number of calendar days specified in the contract, counting from the effective date on 
the notice to proceed, including all Sundays, holidays, and non-working days. All calendar 
days elapsing between the effective dates of any orders of the Engineer to suspend work and 
to resume work for suspensions not the fault of the Contractor shall be excluded. If the last 
day of the contract time falls on a Sunday or on legal holiday, such day shall be omitted 
from the computation. 

D. EXTENSION OF CONTRACT TIME. The Contract Time may only be changed by a 
Change Order. Any claim for an extension in the Contract Time shall be based on written 
notice delivered to the Engineer within fifteen days of the occurrence of the event giving 
rise to the claim. This request must contain specific dates and the detailed circumstances 
relative to the time extension desired. The Contractor's contention that insufficient time 
was specified is not a valid reason for an extension of time. 

All extensions of time will be documented by Change Order. 

Any extended time for completion shall be in full force and effect the same as though it 
were the original contract time. 

An extension of time will be considered, based upon documented evidence submitted by 
the Contractor, if: 

(1) The Engineer suspends the work according to subsection 108.07. 

(2) The Contract requires the furnishing of critical materials and the Contractor 
experiences a delay in delivery because of Federal priorities for defense needs or 
because of nationwide shortages. Additional contract time may be allowed in an 
amount equal to the actual lost time resulting from such delay. To obtain 
additional contract time, the Contractor shall document and file with the Engineer 
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all evidence pertaining to the original agreement with the material supplier or 
manufacturer. This evidence must indicate that delivery would be made at or 
before the time the materials would be needed in the normal sequence of 
construction operations for incorporation in the work. In the event that no prior 
agreement has been made for furnishing a critical material, and the Contractor is 
unable to locate a supplier or manufacturer that can deliver the material when 
needed, the Engineer shall be advised of this situation in writing, indicating the 
date that delivery will be made and the date of the original request for such 
material. In either of these situations, when work has progressed to the point that 
critical materials not delivered are delaying progress of the project, the Contractor 
may make a written request to the Engineer for additional contract time. 

(3) If delays beyond the Contractorôs control are caused solely by action or inaction 
of the Owner based upon the effect of delays to the Project as a whole and will 
not be granted for non-controlling delays to minor included portions of work, 
unless it can be shown that such delays did, in fact, delay the progress of the 
Project as a whole. 

(4) Preparatory work to be performed by the Owner or by others specified in the 
Contract has not been accomplished and the delay is not the fault of the Contractor. 

(5) Inaccessibility to a portion of the work due to utility conflict or franchise utility 
work will be considered as an adverse working condition, for time exceeding 
that specified in the Contract for the franchise utility work, based upon the 
effect of delays to the Project as a whole and will not be granted for non-
controlling delays to minor included portions of work, unless it can be shown 
that such delays did, in fact, delay the progress of the Project as a whole. 

(6) The Change Order involves extra work which effects delay to the Project as a 
whole and will not be granted for non-controlling delays to minor included 
portions of work, unless it can be shown that such extra work did, in fact, delay 
the progress of the Project as a whole. 

(7) All the Work, or the portion of the Work which is the currently controlling 
operation, is suspended due to unsuitable weather or to such conditions as are 
considered unfavorable to the suitable prosecution of the work, if the following 
conditions are satisfied: 

(a) The weather must actually cause a delay to the completion of the project 
and the delay must be beyond the control and without the fault or 
negligence of the Contractor; and/or 

(b) The weather experienced at the project site during the contract period must 
be found to be unusually severe, that is more severe than the adverse weather 
normally anticipated for the project location during the contract time; or 

(c) The Engineer orders the suspension of the work in the interest of public 
safety or health or due to specification requirements. 

The Contractor is to provide written notification to the Engineer of the occurrence 
of adverse weather delay days and resultant impact to normally schedule work, 
within 10 calendar days of each occurrence, when such weather prevents work on 
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critical activities for 50 percent or more of the Contractorôs scheduled work day. 
No compensation will be made for monetary damages due to weather delay(s). 

(8) The work was delayed because of conditions not described herein that were 
beyond the control and without fault of the Contractor. 

108.09 ACCEPTANCE 

A. SUBSTANTIAL COMPLETION. When the Contractor considers the entire Project ready 
for its intended use the Contractor shall notify the Engineer. The Engineer shall then make 
an inspection of the Project to determine the status of completion. If the Engineer considers 
the Project substantially complete and can be utilized for its intended use without further 
disruption to the public or occupants of the facility, excepting minor corrections (punch list 
items) and clean-up, the Engineer will fix the date of Substantial Completion. On the date of 
the Notice of Substantial Completion, the contract time will be stopped. There shall be 
developed a list of items to be completed or corrected before final acceptance and payment. 
Thereafter, the Contractor shall complete all work on the ñpunch listò and required clean-up 
within 30 calendar days or other time as agreed to by the Contractor and the Engineer. 

B. FINAL ACCEPTANCE. Upon notice from the Contractor of presumptive completion of the 
entire project, including receipt of record drawings and all required documentation, the 
Engineer will make a final inspection with the Contractor. If all construction and final clean-
up provided for and contemplated by the Contract is found to have been satisfactorily 
completed, that inspection shall constitute the final inspection and the Engineer will so 
advise the City Council. The Contractor will then be notified in writing of the acceptance of 
the contract as of the date of the final acceptance by the City Council. 

If, however, the inspection discloses any work, in whole or in part, as being 
unsatisfactory, the Engineer will advise the Contractor of the work requiring correction. 
The Contractor shall immediately make the required corrections. Upon correction of the 
work, another inspection will be made which shall constitute the final inspection provided 
the work has been satisfactorily completed. 

108.10 FAILURE TO COMPLETE WORK ON TIME  

Time is an essential element of the Contract and it is important that the Work be pressed vigorously 
to completion. The cost to the Owner of the administration of the Contract, including engineering, 
observation, and supervision, will be increased as the time occupied in the Work is lengthened. The 
public is subject to detriment and inconvenience when full use cannot be made of the Project. 

 

A. Contractor agrees that the Owner and/or public will suffer other damage or 
financial loss if the Work is not completed on time or within any time extensions allowed 
in accordance with subsection 108.08 above. Contractor and Owner agree that proof of the 
exact amount of any such damage or loss is difficult to determine. Accordingly, Contractor 
agrees to pay the sums stated in the proposal and Contract as liquidated damages and not as 
penalty for each calendar day or part thereof that the Work remains uncompleted after the 
contract time has expired. 
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B. Should the amount otherwise due the Contractor be less than the amount of such damages 
provided for in (a) above, the Contractor and the Surety shall be liable to the Owner for 
such deficiency. 

Permitting the Contractor to continue and finish the Work or any part of it after the time fixed for 
its completion, or after the date to which the time for completion may have been extended, will in 
no way operate as a waiver on the part of the Owner of any of its rights under the Contract. 

108.11 DEFAULT AND TERMIN ATION OF CONTRACT  

The Owner will give written notice of delay, neglect, or default to both the Contractor and the 
Surety if the Contractor: 

A. Fails to begin the Work under the Contract within the time specified in the Notice to 
Proceed, or 

B. Fails to perform the work with sufficient workers, equipment, or materials to assure prompt 
completion of the Work, or 

C. Performs the work negligently or unsuitably or neglects or refuses to remove materials or 
to perform anew such work as may be rejected as unacceptable or unsuitable, or 

D. Discontinues the prosecution of the work, or 

E. Fails to resume work that has been discontinued within 10 calendar days after notice to do 
so, or 

F. Becomes insolvent or is declared bankrupt, or commits any act of bankruptcy or 
insolvency, or fails to provide a replacement bond within 10 calendar days, containing all 
the guarantees of the original bond, if the Surety should be declared in default and/or 
liquidation, or 

G. Fails to settle all valid claims for materials, labor, or supplies in an expedient manner, or 

H. Allows any final judgment to stand unsatisfied for a period of 10 calendar days, or 

I. Makes an assignment for the benefit of creditors, or 

J. Fails to appropriately cooperate with the Owner, the public, or others associated with the 
work or to provide proper superintendence of the work, or 

K. Fails to comply with contract requirements, or 

L. Is a party to fraud, or 

M. For any other cause whatsoever, fails to carry on the work in a manner acceptable to the 
Owner. 

If the Contractor or Surety, within a period of 10 calendar days after written notice from the Owner, 
does not proceed according to the notice, the Owner will, upon written notification from the 
Engineer of the facts relative to delay, neglect, or default, and the Contractor's failure to comply 
with the written notice, have full power and authority, without violating the Contract, to take the 
prosecution of the work out of the hands of the Contractor. The Owner may appropriate or use any 
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or all materials and equipment associated with the Project as may be suitable and acceptable and 
may enter into an agreement for the completion of the Contract according to the terms and 
provisions thereof, or use such other methods as in the opinion of the Engineer will be required 
for the completion of the Contract. 

All costs and charges incurred by the Owner due to any of the above will be deducted from any 
moneys due or which may become due the Contractor. If such expense exceeds the sum that 
would have been payable under the Contract, the Contractor and the Surety shall be liable and 
shall pay to the Owner the amount of such excess. 

The Owner may, by written order, terminate the Contract or any portion thereof after determining 
that for reasons beyond either Owner or Contractor control the Contractor is prevented from 
proceeding with or completing the Work as originally contracted for, and that termination would 
be in the public interest. Reasons for termination may include, but need not be necessarily limited 
to: executive orders of the President relating to prosecution of war or national defense; national 
emergency that creates a serious shortage of materials; orders from duly constituted authorities 
relating to energy conservation; and restraining orders or injunctions obtained by third-party 
citizen action resulting from national or local environmental protection laws or where the 
issuance of such order or injunction is primarily caused by acts or omissions of persons or 
agencies other than the Contractor. 

When contracts, or any portion(s) thereof, are terminated before completion of all items of work 
in the Contract, payment will be made for the actual number of units or items of work completed 
at the contract unit price, or as mutually agreed for items of work partially completed or not 
started. No claim for loss of anticipated profits will be considered. 

Reimbursement for organization of the work (when not otherwise included in the Contract) and 
moving equipment to and from the project will be considered where the volume of work 
completed is too small to compensate the Contractor for these expenses under the contract unit 
prices, the intent being that an equitable settlement will be made with the Contractor. 

Acceptable materials, obtained by the Contractor for the Work, that have been inspected, tested, 
and accepted by the Engineer, and that are not incorporated in the Work may, at the option of the 
Owner, be purchased from the Contractor at actual cost as shown by receipted bills and actual 
cost records at such points of delivery as may be designated by the Owner. 

Termination of a contract or a portion thereof shall not relieve the Contractor of responsibilities 
for the completed Work, nor shall it relieve the Surety of its obligation for and concerning any 
just claims arising out of the work performed. 

108.12 WARRANTY AND GUARANTEE 

The Contractor shall obtain and assign to the Owner all transferable manufacturerôs warranties or 
guarantees on all materials and equipment as required in these specifications. The Contractor shall 
guarantee satisfactory in-service operation of all materials and equipment furnished for the project, 
and all completed Work under the contract, including repair of all defects or failures, regardless of 
cause of defect or failure unless caused by engineering design. All warranties and guarantees shall 
be for a period of one year after the Date of Substantial Completion for all projects excepting 
Engineering Department projects, and two years after the Date of Substantial Completion for 
Engineering Department projects, or such longer period of time as may be prescribed by Law or 
Regulation or by the terms of any applicable special guarantee required by the Contract Documents 
or by any specific provision of the Contract Documents. If, within the above time frames, any Work 
is found to be defective Contractor shall promptly, without cost to Owner and in accordance with 
Ownerôs written instructions, either correct such defective Work, or, if it has been rejected by 
Owner, remove it from the Site and replace it with non-defective Work. If Contractor does not 
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promptly comply with the terms of such instructions, or in an emergency where delay would 
cause serious risk of loss or damage, Owner may have the defective Work corrected or the 
rejected Work removed and replaced, and all direct, indirect, and consequential costs of such 
removal and replacement including but not limited to fees and charges or engineers, architects, 
attorneys, and other professionals) will be paid by Contractor. 

In special circumstances where a particular item of Equipment or portion of the project is placed 
in continuous service before Substantial Completion of all Work, the warranty period for that 
item or portion may start to run from the earlier date if so provided in the Specifications or by 
Written Amendment. 

108.13 TERMINATION OF CONTRACTORôS RESPONSIBILITY 

The Contract will be considered complete when all work has been finished, the final inspection 
made by the Engineer, the Project accepted by the City Council, and all the provisions of the 
contract have been fulfilled. The Contractor's responsibility shall then cease, except as may be 
required by law or as set forth in the contract payment and performance bonds and insurance 
policies. 
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SECTION 109 
MEASUREMENT AND PAYMENT  

109.01 GENERAL 

Measurement and payment for contract work will be made only for and under those pay items 
included in the bid form. All other work and materials will be considered incidental to and 
included in the payment of the pay items in the bid form. 

109.02 MEASUREMENT OF QUANTITIES  

Work acceptably completed under the Contract will be measured by the Engineer according to 
the United States Standard measures. Only actual quantities will be paid for unless otherwise 
specified. Unless otherwise specified, the following listed methods will be used: 

A. For computing volumes of excavated materials, such as excavation, embankment, borrow, 
soil aggregate, etc., specified for measurement by the cubic yard, the average end area 
method will be used. 

B. Structures will be measured to the neat lines as shown on the plans or as finally constructed 
at the direction of the Engineer. 

C. Items that are measured by the linear foot, such as pipe culverts, water and sewer lines, 
guardrail, underdrains, etc., will be measured parallel to the base or foundation upon 
which such structures are placed. 

D. In determining the area for items bid on a square yard or acre basis, except as noted below, 
the longitudinal measurement will be made along the actual surface of the item and not 
horizontally, and transverse measurements shall conform to the dimensions shown on the 
plans or as directed by the Engineer. 

In determining the area for clearing and/or grubbing items bid on an acre basis, the 
longitudinal and transverse measurements will be made on a horizontal basis. The area 
will be computed to the nearest 0.01 acre. 

In determining the area for all seeding, sodding and mulch cover items bid on an acre 
basis, when the area is a strip of varying width running approximately parallel to the 
centerline of the roadway, the longitudinal dimension will be measured horizontally and 
the transverse dimension will be measured parallel to the surface of the area seeded and/or 
mulched. For other areas of seeding and mulch cover items, all measurements will be made 
parallel to the surface of the area seeded and/or mulched. The area will be computed to the 
nearest 0.01 acre. 

E. Materials that are specified for measurement by the ton shall be hauled in approved vehicles 
bearing a plainly legible identification number and weighed on accurate scales, bearing a 
current Arkansas Bureau of Standard decal, furnished by the Contractor and inspected by a 
registered scale mechanic at least once a year and before their use after each move. Scales 
shall be located at the loading point or other approved location. 

The scales shall be an automatic weighing system, with digital or springless dials, and 
equipped with an automatic ticket printer. An automatic ticket printer is defined as a device 
connected to the weighing system in such manner that it automatically detects the weight 
determined by the system. It shall store and recall the TARE weight when the operator 
enters the truck identification. It shall print the following information on the ticket: 
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(1) Gross, Tare, and Net weights. 
(2) Identification of the truck. 
(3) Current date. 
(4) For asphalt mixtures, the time of loading or weighing. 
(5) A unique ticket number (may be preprinted on the tickets). 

The NET weight should be computed by the weighing system; however, it may be 
computed manually and keyed in for printing. 

When the net weight of the material is determined by batch weights, the scales used shall 
meet all applicable requirements specified for truck scales, including automatic ticket 
printing, except that the GROSS and TARE weights will not be required. 

The ticket shall accompany each load delivered to the project. In addition to the items 
shown above that must be printed by the ticket printer, the following information shall 
also be shown on each ticket: 

(1) Identification of the project. 
(2) Identification of the material being delivered. 

The ton shall be the short ton of 2000 pounds. 

Vehicles used to haul materials measured by weight shall be weighed empty for each load, 
or shall be weighed daily or from time to time during the day as the Engineer may direct, 
to establish the tare weight of each load. The scales furnished shall be capable of 
weighing the entire loaded vehicle at one time. 

Deduction will be made for the weight of moisture in aggregates in excess of 5% of the 
oven-dry weight of the material. 

F. Asphalt cements, liquid asphalts, and asphalt emulsions will be measured by the gallon or 
by the ton in distributors, transfer tanks, supply tanks, or tank cars as may be appropriate; 
or may be measured by other methods specified under the individual item. Volumetric 
measurements of asphalt cements and liquid asphalts will be corrected to 60°F using 
correcting tables from Chapter 11, Section 1, of the American Petroleum Institute's 
Manual of Petroleum Measurement Standards. Volumetric measurements of asphalt 
emulsions will be corrected to 60º F using the expansion coefficient factor of 0.00025 per 
degree Fahrenheit. Water added to dilute emulsified asphalt will not be included in the 
pay quantity. 

Volumetric measurements made in the various types of tanks, including distributors, may be 
based on calibration of the tanks made by the Engineer, a private laboratory approved by the 
Owner, or by the manufacturer. If the calibration has not been made by the Engineer, the 
Owner reserves the right to verify the calibration before the use of the distributor or tank. In 
the case of railroad tank cars or distributors, the outage table furnished for each tank by the 
manufacturer may be used in lieu of actual calibration of the tank. 

The Contractor shall furnish, at no cost to the Owner, all necessary equipment, materials, 
and assistance for such calibration or verification. The Contractor shall furnish the 
Engineer with an outage table, obtained from the shipper, for each railroad tank car 
containing asphalt material received and unloaded on the project. When shipment is made 
by tank truck, the Contractor shall furnish the Engineer with a copy of the delivery ticket 
for each load showing the gallons at the temperature when loaded, but in no case shall 
such delivery ticket be used as a sole basis of payment in lieu of measurement through a 
calibrated distributor or tank. Pay quantities will include only the material actually used 
on the work at the direction of the Engineer. 
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G. Timber will be measured by the 1000 foot board measure, [M.F.B.M.]. Measurements 
will be based on nominal width and thickness based on applicable grading rules. 

H. The term "gage" (or "gauge"), when used in connection with the measurement of plates, 
will mean the U.S. Standard Gage. Wire and wire mesh for concrete reinforcing will be 
specified by wire size number as shown in AASHTO M32. 

I. Cement, lime, and flyash will be measured by the ton. 

J. A station when used as a definition or term of measurement will be 100 linear feet 
measured horizontally. 

K. The term "lump sum" when used as an item of payment will mean complete payment for 
the work described in the Contract. When a complete structure or structural unit (in 
effect, "lump sum" work) is specified as the unit of measurement, the unit will be 
construed to include all necessary fittings and accessories. 

When standard manufactured items are specified such as fence, wire, plates, rolled shapes, 
pipe conduit, etc., and these items are identified by gage, unit weight, section dimensions, 
etc., such identification will be considered to be nominal weights or dimensions. Unless 
more stringently controlled by tolerances in cited specifications, manufacturing tolerances 
established by the industries involved will be accepted. 

109.03 SCOPE OF PAYMENT 

Payments to the Contractor will be made for the actual quantities of contract items completed and 
accepted according to the Plans and Specifications and if, upon completion of the construction, 
these actual quantities show either an increase or decrease from the quantities given in the 
proposal schedule, the contract unit prices will still prevail, except as provided in 
subsections109.04 or 109.05. 

The Contractor will receive and accept the compensation herein provided as full payment for 
furnishing all materials, labor, equipment, tools, and incidentals necessary to the completed 
Work; for performing all work contemplated and embraced under the Contract; for all loss or 
damage arising out of the nature of the work, or from the action of the elements, or from any 
unforeseen difficulties or obstructions that may arise or be encountered during the prosecution of 
the Work until its final acceptance by the City Council; for all risks of every description 
connected with the prosecution of the Work; for all expenses incurred by, or in consequence of, 
the temporary suspension or discontinuance of the work as herein specified; for any infringement 
of patent, trade mark, or copyright; for all costs of permits, licenses, fees, and taxes; and for 
completing the work in an acceptable manner according to the Plans and Specifications. 

The payment of current or final estimate, or of retained percentage, shall in no degree prejudice 
or affect the obligation of the Contractor, at no cost to the Owner, to repair, correct, renew, or 
replace any defects or imperfections in the Work, or in the strength of or quality of materials used 
therein or thereabouts, or relieve the Contractor from the payment of all damages due to such 
defects. No retained percentage payable under the Contract, or any part thereof, shall become due 
and payable, if the Owner so elects, until the Owner is satisfied that the Contractor has fully 
settled or paid for all materials and equipment used in or upon the Work, and for all labor done in 
connection therewith. 

Any overpayments made to the Contractor or Surety, from whatever cause, are due and payable 
to the Owner upon receipt by the Contractor or Surety of a request setting forth the particulars, 
regardless of pending claims or intention of the Contractor or Surety to file a claim. 
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In the case of a lump sum contract or bid item, when required by the Special Provisions or 
requested by the Owner, the Contractor shall submit to the Owner within fifteen (15) days after 
award of contract, a detailed schedule of values to be used only as a basis for determining progress 
payments on that contract or bid item. This schedule of values should equal in total the lump sum 
bid and shall in such form and sufficiently detailed as to satisfy the Owner that it correctly 
represents reasonable apportionment of the lump sum. 

109.04 PAYMENT AND COMPENSATION FOR ALTERED QUANTITIES  

When alterations in plans or quantities of work are ordered and performed as provided in 
subsection104.03(a)òChanges in Character of Work and Differing Site Conditionsò or 104.02 ñIf 
and Where Directed Items,ò and when such alterations result in an increase or a decrease of the 
quantity of work to be performed, the Contractor shall accept payment in full at the contract unit 
prices for the actual quantities of work accomplished, except as provided in subsection 104.02 or 
104.03, and no allowance will be made for anticipated profits, organization or overhead expense, 
or interest. Increased or decreased work involving supplemental agreements will be paid for as 
stipulated in such agreements. 

109.05 EXTRA AND FORCE ACCOUNT WORK 

A. EXTRA WORK. Extra work performed shall be agreed upon by both the Owner and the 
Contractor and shall be documented by an approved Change Order before the work is 
performed. When the Owner deems it impractical to handle extra work on a unit price 
basis, payment specified in the Change Order may be by any method agreed upon by both 
the Owner and the Contractor. Mutual agreement between the Owner and the Contractor 
as to the amount to be paid and method of payment for Extra Work may be based on an 
estimate of the costs of performing the work; detailed information such as required for 
Force Account work; or any other logical method to which both parties agree which 
estimates costs incurred, excluding loss of anticipated profits and organization or overhead 
expense. Estimates of cost for extra work submitted for approval shall include detailed 
information as determined sufficient by the Engineer to analyze the estimate. Percentages 
used for overhead and profit shall be the same as those allowed under item B. ñFORCE 
ACCOUNTò below. 

B. FORCE ACCOUNT. Work ordered and accomplished by Force Account shall be 
documented by a signed Construction Field Change prior to beginning the work. Payment 
for work accomplished on a Force Account basis, shall be made according to the following: 

(1) Labor - For all labor and foremen employed on the specific operation, the Contractor will 
receive the current local rate of wage, or the wage stipulated in the Contract, for each and 
every hour that said labor and foremen are actually engaged in such work, to which will 
be added an amount equal to 20% thereof for overhead and profit. Only the actual 
amount of insurance and payroll taxes imposed by law and paid by the Contractor on the 
labor used will be allowed. No charge shall be made by the Contractor for organization 
or overhead expense. The number of laborers and foremen employed in the work shall be 
subject to approval by the Engineer, and the number so employed shall not exceed the 
number the Engineer deems most practical and economical for the work. 

(2) Materials - For all materials used, if furnished by the Contractor, the Contractor will 
receive the actual cost of such materials, including freight, hauling, and handling 
charges, as shown by original receipted bills or certified statements, to which cost will 
be added a sum equal to 15% thereof for overhead and profit. 
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(3) Equipment - For any Contractor owned machinery or special equipment (other than 
small tools) which has been authorized by the Engineer, the Contractor shall receive 
the rental rates specified in the Construction Field Change authorizing the work. The 
hourly rental rates shall be established by the Engineer based upon the prevailing 
commercial rates in the area. The established hourly rental rate shall be equal to the 
monthly rate for the basic equipment plus the monthly rate for applicable attachments, 
both divided by 176. 

Equipment that must be rented or leased specifically for extra work required by the 
Construction Field Change shall be authorized in writing by the Engineer. The 
Contractor shall be paid the invoice price for the rented or leased equipment. 

When it is necessary to obtain equipment from sources beyond the project limits 
exclusively for extra work of less than one month duration, the cost of transferring the 
equipment to the site of the work and return will be allowed as an additional item of 
expense. Where the move requires the use of a hauling unit, the move-in allowance will 
be limited to the rental rate, as computed above, for the hauling unit plus operator wages. 
In the event that the move-out is to a different location, payment will in no instance 
exceed the amount of the move-in. Move-in allowance shall not be made for equipment 
brought to the project for extra work but which is subsequently retained on the project 
and utilized for completion of other contract items or related work. 

Time will be recorded to the nearest one quarter hour for purposes of computing 
compensation to the Contractor for equipment utilized under these rates. 

The equipment rates as determined above shall be full compensation for providing the 
required equipment and no additional compensation will be made for other costs such 
as, but not limited to, fuels, lubricants, replacement parts, or maintenance costs. Cost 
of repairs, both major and minor, as well as charges for mechanic's time utilized in 
servicing equipment to ready it for use before moving to the project, and similar 
charges will not be allowed. To the Contractorôs actual cost shall be added the sum of 
5% for the Contractorôs profit and overhead with no further compensation therefor. 

(4) Specialized Work - Whenever the Contractor is required to perform extra work of a 
specialized nature (electrical, plumbing, landscaping, etc.) for which he is not properly 
equipped, he may upon approval of the Owner have the work performed by a local 
firm or specialist who is proficient in the type of work to be performed. Payment for 
this work shall be the Contractorôs actual cost as evidence by copies of invoices from 
the subcontractor. To the Contractorôs actual cost shall be added the sum of 5% for the 
Contractorôs profit and overhead with no further compensation therefor. 

(5) General - The compensation as herein provided shall be received by the Contractor as 
payment in full for extra work done on a Force Account basis, and shall include the 
proper supervision of the work as well as furnishing small tools and equipment 
required by the labor employed, without additional compensation other than provided 
in clauses (1), (2), (3), and (4) of this subsection. 

The amount of credit to be allowed by Contractor to Owner for any such Construction 
Field Change which results in a net decrease in cost will be the amount of the actual 
net decrease plus a deduction in overhead and profit by an amount equal to 10% of the 
net decrease. When both additions and credits are involved in any one change, the 
adjustment in overhead and profit shall be computed on the basis of the net change. 
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The Contractor's representative and the Construction Observer shall compare records 
of the extra work done on a Force Account basis, at the completion of certain units of 
the work or at intervals considered most practical. Copies of those records shall be 
made in duplicate, upon suitable forms provided for this purpose, and signed by both 
the Construction Observer and Contractor's representative, one copy each being 
forwarded to the Engineer and to the Contractor. All claims for extra work done on a 
Force Account basis, shall be submitted to the Engineer by the Contractor upon 
certified statements, to which shall be attached original receipted bills or certified 
statements covering the cost of and the freight charges on all materials used in such 
work, and said statements shall be filed not later than the tenth day of the month 
following that in which the work was actually performed, and shall include all labor, 
equipment, and material accounts properly chargeable to the work. Payment will then 
be made on the next regularly scheduled estimate following receipt of all required 
documents. 

109.06 PARTIAL PAYMENT  

A. CURRENT ESTIMATES. The Project Superintendent, or his designee, and the Engineerôs 
representative shall make measurements of, and come into agreement as to, the actual 
quantity of work completed on a daily basis. The Engineer will make in writing, at 
monthly intervals, an estimate of the materials in place and the amount of work performed 
during the preceding period and the value thereof at the contract unit prices based upon 
the quantities agreed to during the daily measurement. This estimate will be prepared with 
the Contractor so that all pay estimate quantities are agreed upon before the estimate is 
signed and recommended for payment. Payment for lump sums will be made in proportion 
to the amount of work accomplished, as determined by the Engineer. Payments made on 
current estimates shall be subject to correction on any subsequent current estimate and/or 
on the final estimate. 

From each progress estimate, five (5) percent will be deducted and retained by the 
Owner, and the remainder less the amount of all previous payment will be paid to the 
Contractor. When the work is substantially complete, the retained amount may be 
further reduced below five (5) percent, at the discretion of the Owner, to only that 
amount necessary to assure completion. 

The Owner may withhold any current estimate or portion thereof if the Contractor is 
negligent or delinquent in submitting any required forms or documents, or if a timely 
response is not given to a request made by the Owner for information, price 
quotations, or other data pertinent to the prosecution of the work. 

B. MATERIALS ESTIMATES. At the request of the Contractor, the Engineer may at any 
time submit a materials estimate which will include the value of all aggregates, signal 
materials, precast concrete products, pipe culverts, utility piping and appurtenances, 
piling, bridge railing, guard fence, reinforcing steel, structural steel, steel wire mesh, 
or other approved manufactured or commercially produced materials, delivered on the 
job site or placed in an approved, bonded warehouse, but not incorporated into the 
work at the time of such estimate, provided the total value of such materials, including 
freight charges, appearing on any one estimate is not less than Ten Thousand Dollars. 
All estimates in which materials allowances are made shall be approved by the 
Engineer in writing before payment and the Contractor shall be responsible for the 
storage, safekeeping, and delivery in acceptable condition of all materials for which 
payments have been allowed. 
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Materials estimates will be allowed only for those materials that will be permanently 
incorporated into the work. The quantities allowed on a materials estimate will not 
exceed the plan quantities or quantities established by approved change order. 
Payments made on materials estimates will be deducted as the material is incorporated 
into the work. 

To request payment for stockpiled materials for which the Contractor has paid in 
full, prior to incorporation into the Work, the Contractor shall submit the following 
documentation: 

(1) Written request for advance payment for stockpiled material, signed by 
the Contractor. 

(2) Documentation of the quantity and cost of the material. 

(3) For commercially produced or manufactured material, receipted (paid) bills or 
invoices, signed by a duly authorized Officer of the firm supplying the materials and 
properly notarized. 

(4) For materials produced by the Contractor, detailed statements showing the delivered 
cost of the material. Such statements shall also include receipted (paid) bills or 
invoices for royalty payments and/or a Certification of Ownership signed by a duly 
authorized Officer of the firm supplying the material and properly notarized. 

(5) Certification by the Contractor that the material meets the Specification requirements 
for the stage of production at which the material is stored. 

109.07 SURPLUS MATERIALS 

Materials purchased or produced according to the Plans or Contract, actually delivered and on 
hand and surplus to the needs of the Project through any act or omission of the Owner, may at 
the Ownerôs discretion, be purchased by the Owner. Payment will be made through the current 
or final estimate and shall be based on actual delivered cost to the Contractor as shown by 
receipted, paid bills, or by an approved certified statement of cost of production. All materials 
paid for as provided above shall be placed in the possession of the Owner at the site and become 
the property of the Owner. 

109.08 ACCEPTANCE AND FINAL PAYMENT  

After Contractor has completed all punch list corrections to the satisfaction of the Engineer and 
delivered all guarantees, Bonds, and other documents as required by the Contract Documents, 
and after Engineer has indicated that the Work is acceptable, the Engineer will prepare the final 
pay estimate indicating recommendation of final payment and will present it to the City Council 
for acceptance of the project and release of final payment. 

Before delivery of the final payment to the Contractor, the Engineer shall receive from the 
Contractor a written acceptance of the final estimate as payment in full for the work done. The 
final estimate shall be considered as the final payment even though it may be a zero amount. All 
prior partial estimates and payments shall be subject to correction in the final estimate and 
payment. 
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The making and acceptance of final payment shall constitute a waiver of all claims by Contractor 
against the City of Van Buren. 

No payment, however, final or otherwise, shall operate to release the Contractor or his sureties 
from any obligations under this contract or the performance and payment bond. based upon the 
effect of delays to the Project as a whole and will not be granted for non-controlling delays to 
minor included portions of work, unless it can be shown that such delays did, in fact, delay the 
progress of the product as a whole. 
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SECTION 110 
PROTECTION OF WATER QUALITY AND WETLANDS  

110.01 GENERAL 

This work shall consist of measures taken to prohibit the degradation of water quality and 
wetlands. The purpose is to limit, control, and contain fill materials, soil erosion, sedimentation, 
and other harmful wastes resulting from construction operations that could result in harm to the 
wetlands and waters of the United States. These requirements apply even if Corps of Engineer 
(COE) Section 404 or National Pollutant Discharge Elimination System (NPDES) Permits are 
not required for the project. 

This Section applies to all activities under the Contract. The Contractor should be aware that 
requested modifications to the Contract and/or individual permits may not be approved. 

110.02 RESPONSIBILITY OF THE CONTRACTOR  

The Contractor shall comply with the requirements of the Federal Water Pollution Control Act, 
33USC§1251etseq., the Arkansas Water and Air Pollution Control Act, Ark. Code Ann. §8-4- 
101etseq., and the regulations, orders, or decrees issued pursuant thereto. In the event of conflict 
between these regulations, orders, or decrees and the provisions shown on plans, the more 
restrictive requirements shall apply. 

110.03 COE SECTION 404 PERMIT FOR CITY OF Van Buren RIGHT-OF-WAY AND 
CONTRACTOR FACILITIES . 

A. GENERAL. All requirements of this subsection shall apply to those Contractor's 
activities covered by the Owner's COE Section 404 Permit on or off the right-of-way. 
COE Section 404 of the Federal Water Pollution Control Act, as amended, establishes a 
permit program for the regulation of discharges for dredged or fill material and 
excavation in wetlands and other waters of the United States. 

B. RESPONSIBILITY FOR INITIAL PERMIT. The Owner will obtain all required COE 
Section 404 Permits for essential work on the right-of-way before the Contract is 
awarded. Contract documents will detail the location and amount of permanent and/or 
temporary fills, excavation, and clearing activities allowed under this permit. 

C. CONTRACTOR REQUESTED PERMIT MODIFICATIONS. The Contractor shall 
submit a request on a form provided by the Owner to the Engineer for any activity 
involving wetlands or waters of the U.S. on or off the right-of-way and not covered by 
the Owner's COE Section 404 Permit prior to performing the activity. The Contractor 
shall be prepared to prove there is no practicable alternative to the COE Section 404 
Permit change being requested. A determination will be made by the Engineer within 10 
business days concerning the necessity or practicability of the request. The Owner will 
then apply for permit modifications which it determines to be necessary or practicable. 
The Contractor should be aware that COE review of proposed modifications to a COE 
Section 404 Permit may require 60-120 calendar days. These requested changes may be 
denied or modified by the Owner or COE. Requested modifications which require 
mitigation will be denied by the Owner. If the Owner declines to consider a Permit 
modification request by the Contractor for an off right-of-way activity, the Contractor 
may apply for his own COE Section 404 Permit. 
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D.  COMPENSATION AND EXTENSION OF CONTRACT TIME. The Contractor will 
not be granted additional compensation or contract time due to requested 
modifications of the COE Section 404 Permit that are considered by the Engineer to 
be for the convenience of the Contractor. If, however, due to no fault of the 
Contractor, a COE Section 404 Permit modification involving on right-of-way 
activities is deemed by the Engineer to be necessary, additional contract time and/or 
compensation may be considered according to the provisions of subsection 104.05 
ñClaims for Adjustment and Disputes.ò 

110.04 NPDES PERMIT FOR CONTRACTOR FACILITIES OFF THE RIGHT -OF-
WAY  

The National Pollutant Discharge Elimination System (NPDES) requires a permit to discharge 
storm water associated with industrial activity or construction sites into the waters of the United 
States. The Arkansas Department of Environmental Quality (ADEQ) issues these permits. 

Contractor's operations on lands located off the right-of-way, such as borrow pits, plant sites, 
waste sites, or other facilities, may require an NPDES permit. If so, the Contractor shall be 
responsible for submitting the Notice of Intent, developing a Storm Water Pollution Prevention 
Plan, implementing the plan, stabilizing the land, submitting the Notice of Termination, and 
complying with all requirements in the permit and any revisions or additions to it. 

110.05 NPDES PERMIT FOR CITY OF VAN BUREN PROPERTY AND RIGHT -OF-
WAY  

The Owner will obtain an NPDES Permit for all disturbed City of Van Buren property, right-of-
way lands and easements. The Owner's Storm Water Pollution Prevention Plan (SWPPP) will 
contain the temporary and permanent erosion and sedimentation control devices for the right-of-
way. 

110.06 STANDARD CONDITIONS 

A. GENERAL. The following conditions are required on all projects for the protection of 
water quality and wetlands: 

(1) Compliance with all conditions of the COE Section 404 permit, NPDES permit 
and Section 401 Water Quality Certification. 

(2) To the maximum extent practicable, discharges of dredged or fill material into 
waters of the United States shall be avoided or minimized through the use of other 
practicable alternatives. 

(3) Construction activities shall not cause unacceptable interference with navigation. 

(4) No activity shall substantially interrupt the movement of the species of aquatic life 
native to the waterbody, including those species which normally migrate through 
the area. 

(5) Under a Nationwide Section 404 Permit, no activity shall occur in a component of 
the National Wild and Scenic River System, or in a river officially designated by 
Congress as a "study river" for possible inclusion in the system, while the river is in 
official study status. Individual permits shall be obtained for activities occurring in 
these rivers. 
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(6)  No storage of petroleum, other chemical products, waste materials, trash, etc., shall 
be allowed within 100 feet of a wetland or waterbody boundary or elevation as 
shown on the plans. The Engineer reserves the right to limit the storage of any 
material within the floodplain of a stream to preclude the possibility of an unlawful 
discharge to the stream. 

(7) If material or debris resulting from Contractor operations enters a waterway, it is 
considered an unpermitted fill material under the COE Section 404 Permit and the 
Engineer shall determine whether it may remain. If it is determined that the material 
is to be removed from the waterway, the Engineer will approve the Contractor's 
method of removal. Options or removal should consider the minimization of 
turbidity as a primary objective. 

(8) Temporary bridges or other structures shall be used whenever it is necessary to     
ford any body of water on the project more than twice in any six month period. 
Equipment shall not be operated in any body of water on the project except when 
required to construct channel changes or structures. 

(9) Cofferdams needed for work in water shall be constructed from non-        
erodible materials. 

(10) Materials excavated during bridge construction shall be placed on dry land 
outside the channel banks of all streams, at least 10 feet from the channel banks of a 
perennial stream, and at least 25 feet from the channel banks of a 5 Cubic 
Feet/Second (CFS) or larger stream. This includes channelized streams and relief 
channels. This material shall be properly contained or stabilized to minimize erosion 
and degradation of water quality and be removed before the beginning of the wet 
season. 

B. WETLAND AREAS. Wetland areas on and off the right-of-way shall be preserved and 
protected whenever possible. Work in or near wetlands shall be performed in a manner 
that will minimize harm to the wetlands. The Contractor shall be responsible for the 
protection of adjacent wetlands. 

Clearing of wetlands shall be limited to the minimum necessary for the completion of 
the project. 

Wetland areas inside or outside the construction limits will not be used for storage, 
parking, access, borrow material, haul roads or any other construction support activity 
unless specifically approved in advance by the Engineer and according to the applicable 
COE Section 404 Permit. 

When heavy equipment is working in wetlands, appropriate measures such as placing 
the equipment on mats, shall be taken to minimize soil disturbance. 

Material shall not be wasted or temporarily stockpiled in wetlands. 

C. TEMPORARY FILL. Unless otherwise provided, temporary work ramps or haul 
roads, when permitted, shall provide sufficient waterway openings to allow the 
passage of expected high flows during the time the ramp or haul road is in place. 
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Temporary fills or structures, if washed downstream, are considered to be unauthorized 
fill under the COE Section 404 Permit and the Engineer shall determine whether it may 
remain. 
If it is determined that the material is to be removed from the waterway, the Engineer 
will approve the Contractor's method of removal. When considering options for removal, 
the Contractor shall consider the minimization of turbidity as a primary objective. 
Replacement of washed fill may require a Section 404 permit change or an additional 
permit. 

All temporary fill placed within the channel banks of a stream, within 10 feet of the 
channel banks of a perennial stream, and within 25 feet of the channel banks of a 5 Cubic 
Feet/Second (CFS) or larger stream, shall be constructed using a riprap of the size 
specified in subsection 904.02.A(2), or larger material. This includes channelized streams 
and relief channels. A minimal amount of clean stone or gravel may be placed on top of 
the temporary fill in order to obtain a smooth working surface. The clean stone or gravel 
utilized shall have less than twelve percent passing the 0.075 mm (# 200) sieve. Upon 
removal, salvaged material that meets the requirements of subsection 904.02.A(2) will be 
paid for when reused in areas which require the utilization of riprap. 

Unless specifically authorized under the COE Section 404 Permit as temporary or 
permanent fill material, bridge demolition rubble may not be dropped into a waterbody or 
wetland. 

All fill material shall be free from toxic pollutants in harmful amounts. 

All temporary fills must be removed and the affected areas returned to their preexisting 
elevation. 

All temporary fill in any body of water or wetland shall be properly contained or 
stabilized to minimize erosion and degradation of water quality. 

D. EROSION AND SEDIMENT CONTROL. The Contractor shall install, construct, and 
maintain erosion and sedimentation control items as shown on the Plans or as directed by 
the Engineer. 

The Contractor shall be prepared throughout the contract period to install, construct, 
repair, and maintain erosion and sedimentation control items as needed and when 
instructed to do so by the Engineer. 

Minimizing time of exposure of disturbed ground is a primary objective. Therefore, 
disturbing an area and postponing subsequent work could result in the Contractor being 
required to stabilize the area at no cost to the Department. Disturbed soil is defined as 
exposed bare soil denuded of vegetative cover or lacking stabilization. Stabilized soil is 
defined as soil that is covered by grass, seeded and mulched, mulched, covered by 
erosion control matting, or covered by permanent stabilization as shown on the plans or 
as directed by the Engineer. The Engineer will have the authority to limit the amount of 
surface area of disturbed land based upon the Contractor's capability to effectively 
control erosion and sedimentation on these areas. 

Cut and fill slopes shall be completed and stabilized in increments not to exceed 15 feet, 
measured vertically, as the construction progresses. 
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Completed areas, including increments described above, shall receive permanent 
seeding, temporary seeding, or mulch cover within 14 calendar days after completion as 
directed by the Engineer. 

Disturbed areas that are temporarily abandoned shall be stabilized within 14 calendar 
days after activity ceases unless work is to be resumed within 21 calendar days after 
activity ceases. Payment for this work will be made if abandoned due to no fault or 
negligence of the Contractor. Payment will not be made for temporary stabilization 
required by Contractor negligence, by the lack of proper Contractor scheduling, or for 
the convenience of the Contractor. 

Excavation, including silt removed from erosion and sedimentation control devices, shall 
not be deposited where it can be eroded into waters of the United States. At locations of 
drainage structures, care shall be taken to prevent mounds of excavation on the inlet end 
from washing through the structure or on the outlet end from washing downstream. 

Water pumped from excavated footings shall be diverted into a sediment basin of the 
appropriate type as shown on the standard drawings or other device as approved by the 
Engineer. This sediment basin or device and its holding capacity shall be approved by 
the Engineer. 

Off-site vehicle tracking of sediments and the generation of dust shall be minimized as 
also specified in subsection 105.12 ñMaintenance During Construction.ò Contractor shall 
provide a crushed stone or gravel drive extending a minimum of fifty feet from the edge 
of the existing street pavement at all points of ingress and egress to construction areas. 

After cut sections have been constructed, the tops of backslopes will be rounded to blend 
the slopes into natural ground when practicable. At transitions from cut to fill, ditches 
shall be tailed out to prevent erosion of the toe of slope. 

Temporary erosion and sedimentation control devices shall not be removed or destroyed 
by the Contractor without permission from the Engineer. 

The Owner will also have the authority to direct the Contractor to provide permanent or 
temporary erosion and sedimentation control measures. If required, additional temporary 
and permanent erosion and sedimentation control items on the right-of-way that are not 
attributed to the Contractor's negligence, carelessness, or failure to install permanent 
controls, shall be performed as ordered by the Owner and will be paid for either at unit 
bid prices or as provided for in subsection 109.05 ñExtra and Force Account Work.ò 

110.07 POLLUTANTS 

A. GENERAL. The Contractor shall employ best management practices to prevent pollution 
by spills. Pollutants such as chemicals, fuels, lubricants, asphalt, raw sewage, concrete 
drum wash water, and other harmful wastes shall not be discharged into or alongside any 
waters of the United States, but shall be disposed of in accordance with governing State 
and Federal regulations. Storage of these materials shall not be allowed within 100 feet 
of a wetland or waterbody. 

B. SPILL PREVENTION. 

(1)    Good Housekeeping - The quantity of materials stored on the project should be 
limited, as much as practical, to that quantity required to perform the work in an 

Page 62 



orderly sequence and should be stored in a neat, orderly manner in their original 
containers with the original manufacturer's label. 

Manufacturer's recommendations for proper use and disposal of materials shall be 
followed. All disposal shall be according to all local, State and Federal regulations 
in a permitted landfill or permitted disposal facility. 

The Contractor should inspect daily to ensure proper use and disposal of materials. 

(2) Hazardous Products - Hazardous products shall be kept in original containers with 
their original labels unless they are not re-sealable or are damaged. 

Material Safety Data Sheets shall be retained and shall be available to all personnel 
at all times. 

If surplus products must be disposed of, manufacturer's recommendations and 
local, State, and Federal regulations shall be followed. 

(3) Product Specific Practices - The Contractor shall limit the amount of petroleum 
products and other chemicals in work areas adjacent to wetlands, waterbodies, and 
other sensitive areas. The following product specific practices shall be followed 
on-site: 

a. Petroleum Products - All on-site vehicles shall be monitored for leaks and 
receive regular preventive maintenance to reduce the chance of leakage. 
Petroleum products shall be stored in tightly sealed containers that are 
clearly labeled. All asphalt substances used on-site shall be applied 
according to manufacturer's recommendations and/or Owner 
specifications. Construction of berms, or other similar measures, may be 
required for storage/refueling areas as a best management practice to 
restrict spill areas. 

b. Fertilizers - Fertilizers shall be applied only in the manner and amounts 
required by the specifications. Material shall be stored in a covered area 
and shall not be exposed to precipitation. Partially used bags shall not be 
discarded, but removed and disposed of properly. No storage of these 
materials shall be allowed within a wetland or floodplain. 

c. Paints and Solvents - All containers shall be tightly sealed and stored 
when not required for use. Excess material and waste shall not be 
discharged, but shall be properly disposed of according to manufacturers' 
instructions and/or State and Federal regulations. No storage of these 
materials shall be allowed within a wetland or floodplain. 

d. Concrete Trucks - Concrete trucks shall be allowed to discharge surplus 
concrete or drum wash water on site only in areas designated by the 
Engineer. Discharge areas shall not be in or where the discharge can be 
washed into wetlands or waterbodies. 

e. Concrete Curing Agents - Concrete curing agents shall be applied only in 
the manner and amount required by the specifications. Excess material 
shall not be allowed to run off the area being treated. 
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C. SPILL REPORTING AND CLEANUP PRACTICES. All spills shall be reported as 
described in subsection 107.01.C. 

In addition, the practices below shall be followed: 

(1) All spills shall be cleaned up immediately after discovery or contained 
until appropriate cleanup methods can be employed. 

(2) The spill area shall be contained and personnel shall wear appropriate 
protective clothing to prevent injury from contact with a hazardous substance. 

(3) Manufacturer's recommended methods for spill cleanup shall be followed 
along with proper disposal methods in accordance with local, State, and 
Federal regulations referred to previously. 
Further, where a release containing a hazardous substance or oil in an amount equal 
to or in excess of a reportable quantity established under either 40CFR§§110, 117, 
or 302, occurs on the right-of-way during a 24-hour period, the following action 
shall be taken by the Engineer: 

a. A report shall be submitted to the Arkansas Department of 
Environmental Quality within 14 calendar days of the knowledge of the 
release. The report shall include a written description of the release 
(including the type and estimate of the amount of material released); the 
date that such a release occurred; the circumstance leading to the 
release; and the corrective actions taken. 

b. The Stormwater Pollution Prevention Plan must be modified within 14 
calendar days of knowledge of the release by addition of the above 
information. Review and modification of the plan must be made to 
identify measures to prevent the reoccurrence of such releases, and to 
respond to such releases. 

If the spill occurs on a site off of the right-of-way, the Contractor shall follow 
the reporting procedures as described above. 

110.08 CONTRACTOR NEGLIGENCE 

If the Contractor violates the requirements of a COE Section 404 Permit, NPDES Permit, or any 
other requirement of these specifications, and fails to properly maintain, install and/or construct 
erosion and siltation control items, the Owner may take, but is not limited to, one or more of the 
following actions: 

A. Cessation of other project related work, 
B. Withholding of Contractor payments, 
C. Suspension of the Project, 
D. Default of the Contract. 

All work required due to the violation of provisions of COE Section 404, NPDES Permits, or 
other requirements of these specifications which results from Contractor negligence, 
carelessness, or failure to perform work as scheduled, shall be performed by the Contractor at 
no cost to the Owner. In addition, the Contractor will be assessed the amounts of any and all 
fines and penalties assessed against and costs incurred by the Owner which are the result of the 
Contractor's failure to comply with a COE Section 404 Permit or NPDES Permit. 
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Failure to comply with the conditions of the COE Section 404 Permit may result in the COE 
issuing a cease and desist order for all permitted activities. To obtain a new Section 404 Permit 
from the COE may require 60-120 calendar days processing time. 

The Owner will not be responsible for any delays or costs due to the Contractor's failure 
to comply with the above special conditions. The Contractor will not be granted additional 
compensation or contract time due to loss of Permits for noncompliance. 

In the event that pollutant spills occur which are the result of the Contractor's actions or 
negligence, the clean-up shall be performed by the Contractor at no cost to the Owner. 

110.09 METHOD OF MEASUREMENT AND BASIS OF PAYMENT  

All Contractor costs incurred in complying with this section will not be paid for directly, but 
shall be included in the unit prices bid for other items of work unless specifically included as a 
pay item in the Contract. 
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SECTION 120 
MAINTENANCE OF TRAFFIC AND TRAFFIC CONTROL  

120.01 GENERAL 

This item shall be accomplished according to the plans, this specification, subsections 105.12 
ñMaintenance During Construction,ò 107.06 ñPublic Safety and Convenience,ò and the 
MUTCD. It is also applicable to the furnishing, installing, maintaining and removal of 
temporary culverts and structures and to those traffic control devices and operations required to 
delineate and barricade temporary hazards that are a result of the Contractorôs operations and 
which are not otherwise specified on the plans. 

The Contractor shall be responsible for traffic control devices and maintenance during the course 
of the project. The Contractor shall conduct the work at all times in such a manner and in such 
sequence as will assure the least interference with traffic and the public. All work performed shall 
be in accordance with the requirements of the Manual on Uniform Traffic Control Devices 
(MUTCD), latest edition. Prior to the start of construction, the Contractor shall submit a traffic 
control plan for approval by the Engineer in accordance with subsection 120.02.A. 

Unless otherwise provided, during the course of the project, all affected roads shall be kept open 
by the Contractor to all traffic. When so provided on the plans or approved by the Engineer, the 
Contractor may bypass traffic over an approved detour route. The Contractor shall keep the 
portion of the project being used by public traffic, whether it is through or local traffic, in such 
condition that will permit the safe, continuous flow of two-way traffic at all times. 

When approved by the Engineer, areas where the nature of the work restricts or prohibits two-
way flow, one-way operation may be allowed while active work is taking place. Whenever one-
way traffic is in effect, the distance allowed shall be set by the Engineer, and the Contractor 
shall provide sufficient flaggers whose sole duty is to direct traffic in accordance with 
subsection 120.02.C. 

The Contractor shall not close any public traffic way (street, road, sidewalk, alley, etc.) until he 
has obtained the necessary permits, and/or approval by the Owner, and has coordinated the 
closure with the Engineer. The Contractor shall provide a safe, substitute route for any portion 
of a traffic way obstructed wholly or partially by his operations. He shall erect and maintain all 
necessary barricades, lights, detour signs, danger signal and signs, directions to travelers and 
shall take all necessary precautions for the protection of the work, the safety of his employees 
and the safety of the public. 

The Contractor shall also provide and maintain in a safe condition access to all properties 
adjacent to public rights-of-way during construction. The Contractor shall construct temporary 
drives, or detour routes constructed of cold-mix asphalt concrete, as required, to maintain 
access, and the Contractor shall remove temporary drives, or detour routes upon completion of 
work. Contractor shall coordinate any temporary drives or closures of driveways for 
reconstruction with the property owner/tenant. Residential driveways shall not be closed during 
the evening hours or on weekends, unless otherwise approved by the Engineer. 

When the Contractorôs operations encroach upon a sidewalk, walkway, or crosswalk area, the 
Contractor shall take special precautions to protect the pedestrianôs safety including 
provisions to separate pedestrian traffic from the work area, and/or to install temporary cold-
mix asphalt concrete ramps and walkways as directed by the Engineer. 
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The Contractor shall provide those traffic control devices and operation required to delineate 
temporary hazards that are a result of Contractor operations as specified herein and in subsection 
105.12 ñMaintenance During Construction.ò The delineation of temporary hazards shall include 
the placement of any traffic control devices or fencing that are necessary for the protection from, 
and/or delineation of, such objects as open trenches or holes, stationary objects, drop-offs, parked 
equipment, stockpiled materials, fresh oil, etc., until such time that the hazard is removed or 
permanent fencing or railing is installed. These traffic control devices or fencing shall be placed at 
locations where they will provide adequate warning to the traffic and general public, including 
side roads that enter the work limits. Fencing shall, as a minimum, be constructed of 4 foot high 
orange mesh fencing attached to barricades, or posts driven into the ground, so that the mesh 
fencing is taut, without appreciable sagging, and access to opening is not easily gained. 

When the pay item of ñMaintenance of Traffic and Traffic Controlò is not included in the 
Contract, the Contractor shall perform operations according to subsection 105.12 ñMaintenance 
During Constructionò and this Section. Full compensation for this work will be considered 
included in the contract unit prices bid for the various items of the Contract. 

The Contractor shall provide a competent traffic control supervisor for the project. Full 
compensation for costs associated for providing such person will be considered included in the 
contract lump sum price bid for ñMaintenance of Traffic and Traffic Control,ò or if 
ñMaintenance of Traffic and Traffic Controlò is not included in the Contract as a pay item, 
included in the contract unit prices bid for the various items of the Contract. 

The Contractor shall bear all expense of maintaining traffic over the section of road undergoing 
improvement, of providing required traffic control devices, and of constructing and maintaining 
such approaches, crossings, intersections, and other features, including providing and installing 
cold-mix asphalt concrete, as may be necessary, without direct compensation, unless a pay item 
for this work is included in the Contract. 

120.02 CONSTRUCTION REQUIREMENTS 

A. TRAFFIC CONTROL AND BARRICADE PLAN. A Traffic Control and Barricade Plan, 
along with any Contractor requested detours plan, must be submitted for acceptance prior 
to the start of construction. Submittal shall be a minimum size of 11"x17" and shall show 
detour locations, temporary road widenings; work areas; planned phases of construction; 
time frame of phases; and barricades, barriers, and traffic control signage. No monies for 
ñMaintenance of Traffic and Traffic Controlò shall be deemed earned until Contractor 
obtains approval of a Traffic Control and Barricade Plan. 

B. TRAFFIC CONTROL DEVICES. Necessary traffic control devices consist of temporary 
traffic signs, barricades, lights, signals, cones, concrete barriers, temporary pavement 
markings, and other means of guidance of traffic through the work zone. The furnishing, 
installation, and maintenance of traffic control devices shall be done in accordance with 
Part VI of the MUTCD and the approved Traffic Control and Barricade Plan, and shall be 
subject to the approval of the Engineer. Traffic control within the state or federal 
highway rights-of-way shall be subject to approval by the Arkansas Highway 
and Transportation Department. 

Necessary traffic control devices shall be properly placed and in operation before 
construction is allowed to start. Portable sign supports shall not be used. When work of a 
progressive nature is involved, such as resurfacing, the appropriate devices shall be kept 
current and placed in only the areas of actual work activities. 
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Signs, vertical panels, barricades and drums shall be maintained in first-class condition 
and shall be of materials that comply with the MUTCD for the construction of devices 
using AASHTO M 268 Type IX (VIP Grade) retroreflective sheeting. Care shall be 
exercised to keep the sign faces and reflective barricade surfaces free of dust and 
splashed mud. Any which may become scarred, damaged, destroyed, or unacceptable 
per the Engineer, shall be repaired immediately or replaced, at the Contractorôs expense. 

Temporary traffic lanes must be delineated using either paint, traffic tape, or raised 
pavement markers as allowed by the MUTCD, or directed by the Engineer, excepting 
that paint may only be used on pavement to be replaced or overlaid as part of the Work. 
Existing lines that conflict with required temporary lines shall be effectively removed in 
such a manner so as to leave no residue or other trace of the former line that may be 
misconstrued by a driver to be a traffic line under any condition of daylight, darkness 
and wetness of pavement. 

All temporary traffic control devices shall remain the property of the Contractor 
upon completion of the Contract and shall be removed from the project by him. 

The Contractor shall maintain all existing highway, street, and county road regulatory, 
warning, guide, and informational signs in an effective location at all times for the 
duration of the Work and shall reinstall them at the correct location upon completion of 
the work. 

The responsibility for the protection of the work, workmen, and public traffic will rest 
with the Contractor and he shall be liable for damages and injury suffered by reason of 
the Contractorôs operations or any circumstances, conditions, actions, or negligence in 
connection thereof. 

C. MAINTENANCE OF TRAFFIC AND/OR TRAFFIC CONTROL DEVICES. The 
Contractor shall designate an individual to furnish continuous surveillance over traffic 
control operations. This designee shall perform or supervise the performance of daily 
inspections to verify that all traffic control devices in use comply with the approved 
traffic control plans and MUTCD requirements. At least one inspection weekly shall be 
performed at night. This designee shall be available at nights and weekends to respond 
to calls involving damage to traffic control devices. The name, address, and 24 hour 
telephone number of the individual shall be furnished to the Engineer at the pre-
construction conference. 

If the Contractor, at any time, fails to maintain traffic and/or traffic control devices as 
specified in the MUTCD or elsewhere by these specifications, the Engineer will 
immediately notify the Contractor in writing of such noncompliance. If the Contractor 
fails to remedy the unsatisfactory maintenance within two (2) hours after receipt of such 
notice, the Owner may immediately proceed to perform such maintenance, and the entire 
direct cost of this maintenance will be deducted from money due or to become due to 
Contractor. 

If a condition develops that is dangerous to public safety in the opinion of the Engineer, 
such condition may be immediately remedied with whatever means is available to the 
Owner and the cost of this maintenance will be deducted from money due or to become 
due to Contractor. 

Further, each instance of failure to remedy unsatisfactory maintenance within two (2) 
hours of notification will result in a deduction of one dayôs value of the traffic control 
pay item from the lump sum. One dayôs value is determined by dividing the lump sum 
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amount bid by the number of calendar days allowed for the project. This sum is in 
addition to any direct costs incurred by the Owner to remedy unsatisfactory maintenance. 

When emergency maintenance is required during non-working hours, devices that are 
classified as "unacceptable" according to ATSSA Quality Standards for Work Zone 
Traffic Control Devices may be used in emergency maintenance provided the devices 
are effective in reducing the existing hazard and further provided that they are replaced 
not later than the next business day. 

D. FLAGGER. The Contractor, as required by the Engineer, shall provide and station 
competent flaggers, per the recommendations of the MUTCD, whose sole duties shall 
consist of directing the movement of public traffic either through or around the work. 
Flaggers must be used to assist trucks and equipment for safe ingress and egress 
whenever such movement may interfere with safe passage through the work zone. In 
addition, flaggers shall be used whenever Engineer deems it necessary for safety 
purposes. Flaggers on the project must be certified in work zone traffic control at least at 
the ñTechnicianò level by ATSSA, IMSA, or other certification approved by the 
Engineer. 

E. DETOURS. Special detours shall be constructed as shown on the plans. Detour locations 
indicated on the plans may be approximate only; the exact location shall be as directed 
by the Engineer. If required on the Plans or in the Special Provisions, the special detour 
shall receive surfacing material of the kind and type specified, and they shall be placed 
and constructed in accordance with the requirements of the particular materials used. 

For temporary detours requested by Contractor, the Contractor may utilize material 
available within the project, including existing surfacing, which is suitable for 
surfacing temporary portions of the grading for use as passageways for traffic. Traffic 
may be placed on detours constructed of gravel or crushed stone only during daylight 
hours, if other suitable materials are not available within the project limits. 

Any temporary road widening, and subsequent cut/fill slope, shall be kept within the 
right-of-way and easements shown on the plans. 

If it is determined that the Contractor's performance of the work was not completed in an 
efficient, workmanlike manner, making it necessary to use temporary asphalt concrete 
surfacing materials for maintaining traffic, the Contractor shall provide the necessary 
temporary asphalt concrete surfacing material at no cost to the Owner. 

All detours or temporary roadways shall be maintained in a condition to allow the safe 
and convenient passage of vehicles. The passageway shall be maintained dust free by the 
application of water or other approved material to the roadway itself or to adjacent areas 
of construction activity that are the source of dust. 

Eradication of all detours will be performed to the extent that the ground will be restored 
as nearly as feasible to the original condition, and material disposed of, to the approval 
of the Engineer. 

F. PROJECTS ON EXISTING ROADWAYS. Where any operations result in a vertical 
differential greater than 3 inch at the centerline, lane lines, or edge of pavement, the 
Contractor shall immediately place traffic control devices or install a positive barrier 
according to the plans. Traffic control devices shall be maintained until the planned 
typical section is completed or until temporary shoulders are constructed. 
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Where traffic must traverse vertical differentials greater than 1 inch, ramps constructed of 
temporary asphalt concrete surfacing material must be provided by the Contractor at no 
cost to the Owner. 

Portable concrete barrier rail shall be used to separate travel lanes from excavations when 
any excavation remains open at the end of the work shift, exceeds one foot in depth, 
exceeds one foot in width, is sloped steeper than 4:1, and is less than 18 feet from the 
nearest travel lane. When approved by the Engineer, portable concrete barriers may be 
omitted for excavations less than 5 feet deep, when the slopes are flatter than 2:1 and an 
area clear of obstacles is provided 14 feet past the bottom of the slope. 

Access to residential side streets shall be maintained at all times. Where necessary, 
access shall be provided on temporary asphalt concrete. 

The Contractor shall schedule all work in a manner that will allow the routing of 
traffic over the permanent pavement as quickly as practicable. 

All curb and gutter, underdrains, inlets, junction boxes, storm drains, driveways, and 
sidewalks shall be completely installed on one side of a street before work may begin 
on the opposite side of the same street. 

The Contractor shall maintain all existing highway, street, and county road regulatory, 
warning, guide, and informational signs in an effective location at all times for the 
duration of the work and shall reinstall them at the correct location upon completion of 
the work. Any signs damaged by the Contractor shall be replaced at no cost to the 
Owner. 

Existing asphalt and concrete driveways disturbed during construction must be replaced 
with temporary asphalt concrete driveways, at a slope that all vehicles can negotiate 
safely, within 24 hours of removal and remain until such time that the permanent 
driveways can be installed. Temporary commercial driveways that exhibit excessive 
potholing and rutting, or are to remain in place more than 7 calendar days, shall be 
replaced with permanent asphalt concrete at the direction of the Engineer. 

Utilities shown on the plans for relocation or adjusting will be moved once to their final 
location. If contractor requires additional relocation or adjusting of utilities for their 
operations or for detours, other than those shown on the plans, it will be done at 
contractorôs expense. 

No traffic signal shall be activated without the approval of the Engineer. Traffic signals 
may only be activated on Tuesdays, Wednesdays, or Thursdays. 

120.03 MEASUREMENT AND PAYMENT 

ñMaintenance of Traffic and Traffic Controlò will be measured and paid for by the lump 
sum. Distribution of payment for traffic control will be made in proportion to the 
amount of work accomplished as determined by each periodic estimate. 

Payment for ñMaintenance of Traffic and Traffic Controlò shall be full compensation for 
performing all required traffic control including installation and removal of temporary 
detours other than those shown on the plans (including restoration of pre-existing 
conditions); for maintenance of special detours shown on the plans; temporary asphalt 
concrete surfacing material and Class 7 base material; installation and removal of 
temporary asphalt driveways and transition ramps; portable precast concrete barrier rail, 
barricading, warning lights, temporary impact attenuation, signing, project signs, and 
temporary lane delineation; removal of conflicting lane delineation; reinstallation of 
permanent striping on existing roadways; for furnishing traffic control supervisor and 
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flag persons, as specified herein, and as required by the Engineer; for maintaining and 
re-erecting all existing highway, street, and county road signs; and for all materials, 
labor, equipment, tools, and incidentals necessary to safely maintain traffic during the 
construction period. 
Measurement and payment for costs associated with the construction and removal of 
Special Detours shown on the plans will be in accordance with the individual items of 
associated work or as a lump sum item as shown on the Bid Proposal. 

Payment will be made under: 

 

Pay Item Pay Unit 
Maintenance of Traffic and Traffic Control             Lump Sum 
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SECTION 140 
STORM WATER POLLUTION CONTROL  

140.01 DESCRIPTION 

This item consists of storm water pollution control permit requirements and pollution 
prevention measures relative to construction operations. 

140.02 APPLICABLE REGUL  ATIONS  

The Contractor shall comply with the requirements of the Federal Clean Water Act, the 
Arkansas Water and Air Pollution Control Act 472 as amended, and the regulations, 
orders, or decrees issued pursuant thereto. In the event of conflict between these 
regulations, orders, or decrees and the provisions shown on plans, the more restrictive 
requirements shall apply. 

140.03 NPDES PERMIT FOR CONTRACTOR FACILITIES  

The National Pollutant Discharge Elimination System (NPDES) requires a permit to 
discharge storm water associated with industrial activity or construction sites into the 
waters of the United States. The Arkansas Department of Environmental Quality issues 
the permits. A Notice of Intent must be filed to comply with the Permit. The Contractor 
shall furnish the Engineer a copy of the Notice of Intent. 

Contractor's operations on lands located outside rights-of-way and easements, such as 
borrow pits, plant sites, waste sites or other facilities, may require submitting a Notice of 
Intent. If so, the Contractor shall be responsible for submitting the Notice of Intent, 
developing a Storm Water Pollution Prevention Plan, implementing the plan, final 
stabilization of the land, submitting the Notice of Termination, and complying with all 
requirements in the permit and any revisions or additions to it. In addition, the Contractor 
may be legally required to obtain other permits associated with specific activities outside 
rights-of-way. It is also the Contractor's responsibility to obtain these. The Contractor 
should contact the Arkansas Department of Environmental Quality or other appropriate 
State and/or Federal agencies to determine the necessity of any additional permit 
requirements. 

All costs incurred in completing the above will not be paid for directly, but shall be 
considered incidental to other items of work. 

140.04 NPDES PERMIT 

The Owner will file a Notice of Intent and develop a Storm Water Pollution Prevention 
Plan for all disturbed rights-of-way and easements within this project. When the right-
of-way is stabilized, the Owner will submit the Notice of Termination with the 
Arkansas Department of Environmental Quality. 

The Storm Water Pollution Prevention Plan for work on right-of-way will contain 
temporary and permanent erosion and sedimentation control devices as necessary to 
comply with the NPDES Permit. These will be measured and paid for under the 
appropriate Sections of the Specifications. 

140.05 STORM WATER POLLUTION PREVENTION PLAN  
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The Storm Water Pollution Prevention Plan shall be posted on-site in a mailbox near a 
construction entrance in a location that is easily visible from the roadway. The mailbox 
shall be marked ñSWPPPò on both long sides with standard adhesive three-inch letters. 
A rain gauge shall also be posted on-site. 
The Contractor shall be required to inspect all erosion and sedimentation controls in 
accordance with the requirements set forth in the Storm Water Pollution Prevention 
Plan. The Contractor shall also complete all reports and maintain all required records in 
accordance with the requirements set forth by the Storm Water Pollution Prevention 
Plan. 

The Contractor shall install, construct, and maintain erosion and sedimentation control 
items as shown on the plans or as directed by the Engineer. The Contractor shall be 
prepared throughout the contract period to install, construct, repair, and maintain erosion 
and sedimentation control items when needed as instructed by the Engineer. 

If required, additional temporary and permanent erosion and sedimentation control items 
that are not attributed to the Contractor's negligence, carelessness, or failure to install 
permanent controls, shall be performed as ordered by the Engineer and paid for at 
negotiated unit prices established by Supplemental Agreement. 

Minimizing time of exposure of disturbed ground is a primary objective. Therefore, 
disturbing an area and postponing subsequent work could result in the Contractor being 
required to stabilize the area at no cost to the Owner. The Engineer will have the 
authority to limit the surface area of disturbed land. The Engineer will also have the 
authority to direct the Contractor to provide immediate permanent or temporary erosion 
and sedimentation control measures to prevent erosion and control sedimentation. 

Cut and fill slopes shall be completed and stabilized in increments not to exceed 15 feet, 
measured vertically, as the construction progresses. 

Completed areas, including increments described above, shall receive permanent 
seeding, temporary seeding, or mulch cover within 14 days after completion as directed 
by the Engineer. 

Disturbed areas that are temporarily abandoned shall be stabilized within 14 days after 
completion as directed by the Engineer. 

Disturbed areas that are temporarily abandoned shall be stabilized within 14 days after 
activity ceased unless work is to be resumed within 21 days after activity ceased. 
Payment for this work will be made if abandoned due to no fault or negligence of the 
Contractor. Payment will not be made for temporary stabilization required by 
Contractor negligence, by the lack of proper Contractor scheduling, or for the 
convenience of the Contractor. 

Excavation, including silt removed from erosion and sedimentation control devices, shall 
not be deposited where it will be eroded into waters of the United States. At locations of 
drainage structures, care shall be taken to prevent mounds of excavation on the inlet end 
from washing through the structure or on the outlet end from washing downstream. 

Any temporary fill in any body of water shall be constructed of non-eroding material and 
will be properly maintained to minimize erosion and degradation of water quality. 
Sufficient waterway opening shall be provided to allow for the passage of expected high 
flows. All temporary fills placed in wetlands or any waters of the United States shall be 
removed in their entirety unless otherwise shown on the plans. Temporary bridges or 
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other structures shall be used whenever it is necessary to ford any body of water on the 
project more than twice in any six month period. Mechanized equipment shall not be 
operated in any body of water on the project except when required to construct channel 
changes or structures. 

After cut sections have been constructed, the tops of backslopes will be rounded to blend 
the slopes into natural ground when practicable. At transitions from cut to fill, ditches 
shall be tailed out to prevent erosion of the toe of slope. 

Temporary erosion and sedimentation control devices shall not be removed or destroyed 
by the Contractor without permission of the Engineer. 

140.06 CONTRACTOR NEGLIGENCE 

In the event that the Contractor fails to properly maintain, install and/or construct erosion 
and siltation control items as instructed by the Engineer, fails to inspect erosion and 
siltation controls, or fails to comply with all reporting and record keeping requirements, 
the Engineer may take, but is not limited to, one or more of the following actions: 

A. Cessation of other Contractor operations 
B. Withholding of Contractor payments 
C. Suspension of the Project 
D. Default of the Contractor 

All erosion and sedimentation control work required due to Contractor negligence, 
carelessness, or failure to install permanent controls as scheduled, shall be performed by 
the Contractor at no cost to the Owner. In addition, the Contractor will be assessed 
damages resulting from his negligence in complying with the Storm Water Pollution 
Prevention Plan at the rate assessed against the Owner by the Arkansas Department of 
Environmental Quality. 

140.07 POLLUTANTS 

Pollutants such as chemicals, fuels, lubricants, asphalts, raw sewage, concrete drum wash 
water, and other harmful waste shall not be discharged into or alongside any waters of the 
United States, but shall be disposed of in accordance with governing State and Federal 
regulations and in accordance with the Storm Water Pollution Prevention Plan. 

140.08 PROTECTION OF WETLANDS 

Work in or near wetlands shall be performed in a manner that will minimize harm to the 
wetlands. Wetland areas outside the construction limits shall not be used for storage, 
parking, waste, access, borrow material, or any other construction support activity unless 
specifically approved in advance by the Engineer and in accordance with the applicable 
Corps of Engineers 404 Permit. Heavy equipment working in wetlands shall be placed 
on mats. 

140.09 SPILL PREVENTION, REPORTING AND CLEANUP  

A. DESCRIPTION - This item consists of material management practices to prevent 
pollution by spills. Also included are the reporting and clean-up requirements 
after a spill has occurred. 
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B. CONTRACTOR'S RESPONSIBILITY - The Contractor shall be responsible for 
following the requirements below. In the event that spills occur that are the 
direct result of the Contractor's actions or negligence, the clean-up shall be 
performed by the Contractor at no cost to the Owner. 

C. SPILL PREVENTION 

(1) Good Housekeeping - The quantity of materials stored on the project shall 
be limited, as much as practical, to that quantity required to perform the 
work in an orderly sequence. 

All materials stored on-site will be stored in a neat, orderly manner 
in their original containers with the original manufacturer's label. 

Container shall be empty prior to disposal. 

Manufacturers' recommendations for proper use and disposal shall 
be followed. 

The Contractor shall inspect daily to ensure proper use and disposal of 
materials. 

Off -site vehicle tracking of sediments and the generation of dust shall 
be minimized. 

(2) Hazardous Products - Hazardous products shall be kept in original 
containers with their original labels unless they are not re-sealable or 
are damaged. 

Material safety data sheets shall be retained and must be available to 
all personnel at all times. 

If surplus products must be disposed of, manufacturers' recommendations 
and local, state, and federal regulations shall be followed. 

D. PRODUCT SPECIFIC PRACTICES - The following product specific practices 
shall be followed on-site: 

(1) Petroleum Products -All on-site vehicles shall be monitored for leaks and 
receive regular preventive maintenance to reduce the chance of leakage. 
Petroleum products shall be stored in tightly sealed containers that are 
clearly labeled. Any asphalt substances used on-site shall be applied 
according to manufacturer's recommendations and/or these specifications. 

(2) Fertilizers -Fertilizers used will be applied only in the manner and 
amounts required by the specifications. Material shall be stored in a 
covered area and shall not be exposed to precipitation. Partially used 
bags shall not be discarded, but removed and disposed of properly. 

(3) Paints and Solvents -All containers shall be tightly sealed and stored when 
not required for use. Excess material and waste will not be discharged, 
but shall be properly disposed of according to manufacturers' instructions 
and/or State and Federal regulations. 
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(4) Concrete Trucks -Concrete trucks will be allowed to discharge surplus 
concrete or drum wash water on site only in areas designated by the 
Engineer. 

(5) Concrete Curing Agents - Concrete curing agents shall be applied only in 
the manner and amount required by the specifications. Excess material 
shall not be allowed to run off the areas being treated. 

E. SPILL REPORTING AND CLEANUP PRACTICES - In addition to the good 
housekeeping and material management practices discussed previously, the 
following practices shall be followed as Spill Reporting and Cleanup Practices: 

Where a release containing a hazardous substance or oil in an amount equal to or 
in excess of a reportable quantity established under either 40 CFR 110, 40 CFR 
117, or 40 CFR 302, occurs during a 24-hour period, the following action shall 
be taken: 

(1) Any person, as soon as he/she has knowledge of the discharge, shall notify 
the Contractor and the Engineer. 

(2) A report shall be submitted to Arkansas Department of Environmental 
Quality within 14 calendar days of the knowledge of the release. The 
report shall include a written description of the release (including the 
type and estimate of the amount of material released); the date that such 
a release occurred; the circumstances leading to the release; and the 
corrective actions taken. 

(3) The Stormwater Pollution Prevention Plan must be modified within 14 
calendar days of knowledge of the release by addition of the above 
information. Review and modification of the plan must be made to 
identify measures to prevent the reoccurrence of such releases, and to 
respond to such releases. 

All spills shall be cleaned up immediately after discovery or 
contained until appropriate cleanup methods can be employed. 

The spill area shall be contained and personnel shall wear 
appropriate protective clothing to prevent injury from contact with a 
hazardous substance. 

Manufacturer's recommended methods for spill cleanup shall be followed 
along with proper disposal methods referred to previously. 

140.10 MEASUREMENT AND PAYMENT 

Work involved in complying with these requirements will not be measured or paid for 
separately, but will be considered included in the unit prices bid for other items of work. 
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SECTION 141 
CONSTRUCTION EROSION CONTROL  

141.01 DESCRIPTION  

This work consists of temporary measures to control erosion and sediment during 
construction. Temporary measures shall be coordinated with the permanent erosion 
control features specified to the extent practical to assure continuous erosion control 
throughout the construction and post construction period. 

141.02 MATERIALS 

A. BALED STRAW. The vegetative materials shall consist of baled straw or baled 
hay. The bales of straw or hay shall be standard sized rectangular bales 
approximately 18x20x36 inches in size and shall be securely bound with wire 
or twine. Decomposed bales will not be acceptable. 

The stakes used to anchor the bales shall be wood or metal approximately 36 
inches long, of sufficient strength to be driven firmly in the ground. 

B. SAND BAGS. Bags shall be tightly woven burlap or other material approved by 
the Engineer. Sand shall be a sandy soil or clean sand approved by the Engineer . 

C. GEOTEXTILE FABRIC. Fabric shall conform to AASHTO M288 for Sediment 
Control, Self-Supported. It shall be a minimum of 36-inches wide. 

D. POSTS. Posts shall be constructed of oak timber or steel. Posts shall be a 
minimum of 48" long and at least 18" longer than the height of the silt fence. 

(1) WOOD POSTS. Wood posts shall be straight and have a minimum 
nominal cross section of 2-inches by 2-inches. 

(2) STEEL POSTS. Steel posts shall be 2.5-inch diameter Schedule 40 
pipe or be standard ñTò or ñUò section of 1.30 lb/ft minimum. 

E. FASTENERS. Fasteners shall be either 5/8-inch long brass or copper staples, or 
17 gage galvanized or aluminized steel tie wires long enough to securely attach 
the geotextile fabric and wire mesh to the posts. 

F. WIRE MESH. Wire mesh shall be a minimum 14 gage galvanized welded wire 
reinforcement with 6-inch by 6-inch openings. 

G. MATTING. Erosion control matting shall be Contech EFB2 or SFB2, or 
approved equal. 

H. SEED AND MULCH. Seed shall be common rye grass, cereal grasses (wheat, 
barley, oats), Brown Top Millet or Sudan Grass, meeting the requirements of the 
J Arkansas State Plant Board. Seed mulch, fertilizer and water shall be in 
accordance with subsection 290.04 ñSeeding and Fertilizing.ò Mulch shall be 
straw. 

I. TEMPORARY CONSTRUCTION ENTRANCE. Temporary construction 
entrances shall consist of 4ò ï 6ò stone over filter fabric. 

Page 77 



(1) STONE. Stone shall be of hard, durable, natural rock and shall range in 
size from 4-inches to 6-inches with the stone gradation being equally 
distributed within the required size range. 

(2) FILTER FABRIC. The filter fabric shall be a woven or unwoven 
synthetic fiber geotextile conforming to the requirements of AASHTO M 
288. Filter fabric shall be similar to Mirafi 140 N or Dupont Typar Style 
3601, or approved equal. 

J. GRAVEL FILTER BAGS. Bags shall be constructed of a pervious, non- 
biodegradable material. When filled with gravel, bags shall be approximately 24ò 
long by 12ò wide by 6ò high. Gravel shall be 1/2ò to 1ò diameter coarse aggregate. 

K. ABOVE GRADE CONCRETE WASHOUT AREA. Above grade concrete washout 
areas shall consist of baled straw and a plastic liner secured with posts. 

(1) LINER. As a minimum, the liner shall be plastic, with a 10 mil thickness. 
(2) BALED STRAW. Baled straw shall comply with Section 142.02 A. 
(3) POSTS. Posts shall comply with Section 142.02 D. 

L. ROCK DITCH CHECK. Stone for Rock Ditch Checks shall be of hard, durable, 
natural rock and shall range in size from 3-inches to 6-inches with the stone 
gradation being equally distributed within the required size range. 

141.03 CONSTRUCTION REQUIREMENTS 

A. GENERAL. Prior to the start of construction, the Contractor will submit for 
acceptance the schedule for accomplishment of temporary and permanent erosion 
control work. Work shall not be started until the erosion control schedule and 
methods of operation for construction have been approved by the Engineer. 

The Engineer will determine and limit the surface area of erodible earth material 
exposed by clearing and grubbing, the surface area of erodible earth material 
exposed by excavation, borrow, and fill operations. The Engineer will direct the 
Contractor to provide immediate permanent or temporary erosion control 
measures which may involve the construction of temporary, dikes, dams, mats, 
seeding, or other control devices or methods as necessary to control erosion. Cut 
and fill slopes shall be seeded and mulched as the excavation proceeds. 

The Contractor will incorporate all permanent erosion control features into the 
project as outlined in the accepted erosion control schedule. Temporary erosion 
control measures shall be used to correct conditions that develop during normal 
construction practices, but are not associated with permanent control features on 
the project. 

Clearing and grubbing operations shall be scheduled and performed so grading 
operations and permanent erosion control features can follow immediately if 
project conditions permit. Temporary erosion control measures may be required 
between successive construction stages. Under no conditions shall the surface 
area of erodible earth exposed at one time by clearing and grubbing exceed 
750,000 square feet per equipment spread without approval of the Engineer. 

The Engineer will limit the area of excavation, borrow, and embankment 
operations in progress commensurate with the Contractor's capability and 
progress in keeping the finish grading, mulching, seeding and other permanent 
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erosion control measures current in accordance with the accepted 
schedule. Should seasonal limitations make such coordination unrealistic, 
temporary erosion control measures will be taken immediately. 

If temporary erosion control measures are required as a result of the Contractors 
negligence, carelessness or failure to install permanent control as a part of the 
work scheduled and are ordered by the Engineer, the work shall be performed at 
the Contractors expense. Temporary erosion control may include construction 
work outside the Right of Way where the work is related to the roadway 
construction such as borrow pit operations, haul roads and Contractors work sites. 

The erosion control features installed shall be maintained by the Contractor . 

B. BALED STRAW DITCH CHECKS AND INLET BARRIERS. Baled straw 
ditch checks shall be constructed across swales, draws or ditches to reduce the 
velocity of storm water runoff and intercept silt. Baled straw inlet barriers shall 
be constructed around inlets to impede silt from entering the inlets. Ditch checks 
and inlet barriers shall be constructed in accordance with the details and at the 
locations shown on the plans or as directed by the Engineer. 

Bales shall be installed so that the bindings are oriented around the sides of the 
bales. The bales shall be keyed into the ground a minimum of 4 inches and 
securely held in place by staking or other methods that will prevent displacement. 
No gaps shall be left between bales. The number of bales required and the 
specific arrangement of them will vary with the conditions at each site. After 
permanent stabilization has been completed, or simultaneously with the 
permanent stabilization, the baled straw ditch checks and the silt trapped by them 
shall be removed and disposed of as directed by the Engineer. 

C. SAND BAG DITCH CHECKS. Sand bags shall be placed in accordance with the 
details and at locations shown on the plans or as directed by the Engineer. They 
shall be laid in horizontal courses and successive courses shall break joints with 
preceding ones. The sacks shall be rammed and packed against each other and 
tamped on the surface to secure a uniform surface. The number of bags required 
and the arrangement at each installation will vary with on-site conditions. 

D. SILT FENCE. Silt fences shall consist of a self-supporting geotextile fabric and 
wire mesh constructed in accordance with the details and at the locations shown 
on the plans and as directed by the Engineer. Geotextile fabric and wire mesh for 
silt fence shall be fastened to the upstream side of the posts in such manner that 
they will remain attached and fully supported for the entire time the barrier is 
needed for service. Wire mesh shall be attached between the fabric and the posts. 
The geotextile fabric and wire mesh roll ends shall be overlapped a minimum of 
6-inches at post locations. The fabric toe and wire mesh shall be buried to a depth 
of 6-inches to secure the base. 

The silt fence shall not be constructed across a ditch, swale, or area of 
concentrated flow. On slopes, the terminal ends of silt fence shall be turned 
upslope a sufficient distance to eliminate flow around the ends of the silt fence. 
When permanent stabilization of the area has been completed, or simultaneously 
with the permanent stabilization, the silt fence and the silt trapped by it shall be 
removed and disposed of by the Contractor. 
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E. EROSION CONTROL MATTING. Erosion control matting shall be installed at 
locations shown on the plans or as directed by the Engineer. Areas receiving 
matting shall be shaped and temporarily seeded when required, prior to 
placement of the matting. 

F. DIVERSION DITCH AND SEDIMENT BASIN. Excavation and grading for 
diversion ditches and sediment basins shall be in accordance with the dimensions 
and at the locations shown on the plans or as directed by the Engineer. 

G. TEMPORARY SEEDING AND MULCH COVER. The area designated or 
directed to be temporarily seeded shall be lightly tilled. 

Rye or the cereal grasses shall be planted at the rate of 100 pounds per acre 
between August 15 and December 15. Brown Top Millet or Sudan Grass shall be 
planted at a rate of 50 pounds per acre between March 1 and August 15. The 
seeding mixture may be altered by the Engineer in selected areas with no 
adjustment in contract price. The alteration will be made on an equivalent cost 
basis. Fertilizer shall be applied at the rate of 500 pounds per acre of 10-20-10 or 
the equivalent amount of plant food. 

The Engineer may adjust the seasonal limitations specified above when 
immediate erosion control measures are required and other methods are not 
considered practicable. The decision to waive seasonal limitation will be based 
on the practicality of planting seed at that particular time and the penod of time 
remaining before permanent erosion items can be applied. Watering, when 
required, shall be in accordance with Section 290 ñSite Restoration.ò 

Mulch cover shall be applied in accordance with Section 290. 
H. TEMPORARY CONSTRUCTION ENTRANCE. Prior to the start of 

construction, Contractor shall install temporary construction entrances at the 
locations shown on the plans and at all points of access to the project off of 
existing paved roads, construction yards, material storage areas, drives or parking 
lots where tracking of dirt and mud from the project may occur. 

The Contractor is responsible for maintaining the temporary construction 
entrances so that tracking of dirt and mud off the project site is kept to a 
minimum. At completion of construction, Contractor shall remove the temporary 
construction entrances and restore the area back to the original condition. 

I. INLET SEDIMENT FILTER. Inlet sediment filters shall be constructed around 
sump inlets and upstream of on-grade curb inlets using gravel filter bags to 
impede silt from entering the inlets. Inlet sediment filters shall be constructed in 
accordance with the details and at the locations shown on the plans or as directed 
by the Engineer. 

J. ABOVE GRADE CONCRETE WASHOUT AREA. Above grade concrete 
washout areas shall be installed prior to any concrete placement on site. Signs 
shall be placed at the construction entrance, at the washout area, and elsewhere as 
necessary to clearly indicate the location of the concrete washout area to operators 
of concrete trucks. Concrete washout facilities shall be maintained to provide 
adequate holding capacity with a minimum freeboard of four inches. Facilities 
must be cleaned, or new facilities must be constructed and ready for use once 
washout facilities have reached 75% capacity. At the end of construction, the 
concrete washout area and all remaining waste concrete shall be removed 
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from the site and disposed of at an accepted waste site. When the washout area 
is removed, the disturbed area shall be top soiled and sodded or otherwise 
stabilized in a manner accepted by the Engineer. Above grade concrete washout 
areas shall be constructed in accordance with the details and at the locations 
shown on the plans or as directed by the Engineer. 

K. ROCK DITCH CHECK. Rock Ditch Checks shall be placed in accordance with 
the details and at locations shown on the plans or as directed by the Engineer. 
The upstream and downstream side slopes of the ditch check shall be no steeper 
than 2:1. A rock overflow shall be constructed on the downstream side of the 
ditch check. The rock overflow shall be a minimum of 6 inches thick and a 
minimum of 2 feet in length. The amount of rock necessary to construct the Rock 
Ditch Check, including the rock overflow, at each installation shall vary 
depending upon on-site conditions. 

141.04 MEASUREMENT AND PAYMENT 

Measurement and payment for temporary erosion control measures shall be on a 
lump sum basis except when included in the bid form. 

A. Baled straw ditch checks and baled straw inlet barriers will be measured by the 
bale, in place, and will be paid for at the contract unit price bid for Straw Bales. 

B. Sand bag ditch checks will be measured by the bag, in place, and will be paid for 
at the contract unit price bid for Sand Bags. 

C. Silt fence will be measured by the linear foot complete in place and will be paid 
for at the contract unit price bid for Silt Fence. 

D. Erosion control matting will be measured by the square yard, in place, and will 
be paid for at the contract unit price bid for Erosion Control Matting. 

E. Diversion ditches will be measured by the linear foot and will be paid for at the 
contract unit price bid, for Diversion Ditches. Sediment basins will be measured 
by the number of units constructed and will be paid for at the contract unit price 
bid for Temporary Sediment Basin. 

F. Temporary seeding and mulch cover will be measured by the square yard and 
will be paid for at the contract unit price bid for Temporary Seeding/Mulch 
Cover. Preparation of areas for seeding and furnishing and applying water shall 
be considered incidental to temporary seeding and mulching and no separate 
payment will be made. 

G. When shown on the plans, temporary construction entrances will be measured by 
the square yard as constructed. Temporary construction entrances required at 
contractorôs construction yards, material storage areas, and other work areas will 
not be measured and paid for separately but shall be considered incidental to 
ñSite Preparation.ò Work completed will be paid at the contract unit price bid for 
ñTemporary Construction Entranceò, which price shall be full compensation for 
excavation; furnishing, transporting and installing filter fabric and rock; 
maintenance and removal of entrance; restoration of area to original condition, 
including topsoil and sodding; and for all labor, tools, equipment, and incidentals 
necessary to complete the work. 
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H. Inlet sediment filters will be measured by the bag, in place, and will be paid for at 
the contract unit price bid for Gravel Filter Bags. 

I. Above grade concrete washout areas will be measured by the number of units 
constructed. Work completed will be paid at the contract unit price bid per each 
for, ñAbove Grade Concrete Washout Areas,ò which price shall be full 
compensation for furnishing, transporting, and installing straw bales, plastic 
liner, and posts; maintenance and removal of washout area; restoration of 
washout area to original condition, including topsoil and sodding; and for all 
labor, tools, equipment, and incidentals necessary to complete the work. 

J. Rock ditch checks will be measured by the number of installations constructed. 
Work completed will be paid at the contract unit price bid per each for, ñRock 
Ditch Checks,ò which price shall be full compensation for furnishing, 
transporting, and installing rock ditch checks and rock overflows; maintenance 
and removal of rock ditch checks and rock overflows; restoration of channel to 
original condition; and for all labor, tools, equipment, and incidentals necessary 
to complete the work. 

The removal and disposal of silt accumulations, and the removal and disposal of 
temporary erosion control measures shall be considered incidental to the various items 
of work, and no separate payment will be made. 
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DIVISION 200 - SITEWORK AND EARTHWORK  

SECTION 201 
SITE PREPARATION & REMOVALS  

201.01 SCOPE OF WORK 

This work shall consist of all site preparation and removal and disposal of obstructions. 

201.02 DEFINITIONS 

A. SITE PREPARATION. This work shall consist of preparatory work and 
operations, including but not limited to, those necessary for the movement of 
personnel, equipment, supplies, and incidentals; for the establishment of the 
Contractorôs offices, buildings, Construction Observerôs office when required 
by Special Conditions, and other facilities necessary to undertake the work on 
the project. 

This item shall also include other work and operations that must be performed, or 
other expenses incurred, before beginning work on the various Contract items on 
the project site. It shall also include pre-construction costs which are necessary 
direct costs to the project and are of a general nature rather than directly 
attributable to other pay items under the Contract. 

This item shall also include the provision of a full-time Project 
Superintendent/Coordinator who shall be on-site at all times that work is 
progressing on the Project. The Superintendent shall be responsible for receiving 
all instructions from the Engineer and shall have full authority to execute orders 
or directions of the Engineer; shall coordinate all phases of the work, and all 
crews and subcontractors involved in the Project; shall be responsible for all 
safety and traffic control requirements, including being the designated person for 
furnishing continuous surveillance over traffic control operations; and shall be 
responsible for the compilation of all pay estimate and review with the Engineer. 

This item shall also include the removal of obstructions, as needed, for the 
construction of the project for those items not listed separately. This work shall 
include, but not be limited to, the removal and relocation of mailboxes and the 
removal and disposal of all structures, foundations, slabs, signs and sign 
foundations, culverts, headwalls, pavements, abandoned utilities, rubbish and 
other items constituting an obstruction which are encountered. All items so 
encountered will be removed as part of the site preparation unless otherwise 
provided in the plans or proposal by the listing of separate specific bid items. 

This item shall also include the maintenance of the project site, including 
mowing, spraying, trimming and/or removal of grass and weeds within the project 
limits, including easements. 

B. REMOVAL AND DISPOSAL OF OBSTRUCTIONS. This work shall consist of 
the removal and satisfactory disposal of curb and gutter; portland cement or 
asphalt concrete driveways and pavements; parking areas; sidewalks and steps; 
retaining walls; headwalls, inlets and junction boxes; storm drain pipe, ditch 
paving, culverts and channels; and other items listed in the proposal, all of which 
are not designated or permitted to remain. 
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The work may also include demolishing and/or removing from the site remaining 
buildings, or portions thereof, which are more particularly described on the plans 
and/or in the Special Conditions, together with all appurtenances, either attached 
or detached, including but not limited to canopies, porches, awnings, piping, 
poles, attached signs and foundations, auxiliary buildings, or sheds. 

201.03 LIMITS OF WORK  

The limits of the work shall extend to the right-of-way or easement lines, unless indicated 
otherwise on the plans or in the Special Conditions. Areas within temporary construction 
easements shall not be cleared and existing vegetation and objects shall not be disturbed 
except as needed for the construction and unless otherwise noted on the plans. Any 
vegetation or objects not noted for removal, or that are outside the limits of work, that are 
damaged or disturbed shall be returned to original condition at no cost to the Owner. 

201.04 CONSTRUCTION REQUIREMENTS 

A. GENERAL. The attention of the bidder is directed to the necessity for careful 
examination of the entire site to determine, at the time of bid preparation, the 
full extent of the work to be accomplished. The work area shall be cleared of all 
obstructions, of whatever nature, that will affect or will be affected by the 
construction of the project. All items so encountered will be removed, per the 
requirements of these specifications, unless otherwise shown on the plans or 
directed by the Engineer. 

All  structures, foundations, culverts, drainage structures, concrete slabs, 
pavements, and other such items which must be removed to complete the project 
as shown on the plans shall be so removed in a workmanlike manner under óSite 
Preparationô, unless individual bid items for removal are included in the bid 
proposal. 

Abandoned water lines and sewer lines that are encountered during excavation 
or trenching shall have the interfering portions removed and the remaining ends 
filled with a concrete plug, unless the lines are to be incorporated into the new 
work. This work shall be considered incidental to the amount bid for óSite 
Preparation.ô 

The Contractor shall take every precaution in protecting and removing all 
structures that are to designated to be relocated or salvaged. These items shall 
include, but not be limited to, private signs and walls, the brick and rock from 
sidewalks and driveways and all other items which are or should be considered as 
the property of those adjoining the street right-of-way. Items so removed shall be 
provided to the adjacent property owner if requested; otherwise, items shall be 
disposed of as specified. 

Contractor is required to maintain all roadways, pedestrian ways, waterways, 
water, sewer, and storm drainage systems during removal operations as specified 
in Section 105.12 ñMaintenance During Constructionò. The Contractor shall not 
unnecessarily interfere with the use of any adjacent sidewalks, streets, or roads. 

Grass and weeds in yard areas, open lots, and adjacent to driveways, sidewalks 
and roadways shall be maintained by mowing, trimming, spraying, or removal, 
such that their height is less than twelve inches at all times. Grass and weeds 

Page 84 



within ditch areas shall be maintained at a height that does not restrict the flow of 
the channel and so that visibility is not obstructed at intersections and driveways. 

All material removed under this section shall be disposed of by the Contractor as 
specified in Section 104.08 ñFinal Cleaning Up.ò 

Removal and relocation of mailboxes will be provided as required in subsection 
107.06 Public Safety and Convenience. 

Removal and relocation of traffic and street signs shall be coordinated with 
the City of Van Buren Operations Department. 

B. REMOVAL AND DISPOSAL OF OBSTRUCTIONS. All surface items such as 
curb and gutter, driveways, parking areas, walks, steps, pavement, signs and 
walls shall be separated or broken away from the adjacent part of the structure 
designated to remain in place by a vertical saw cut along the line designated by 
the Engineer, or where shown on the plans. The area of each of these items so 
removed shall be restricted to the minimum possible area that will conform to the 
lines and grades of the completed construction. 

Sawing shall be reasonable true to line and the depth of sawing shall be full depth 
or a depth such that when removing the material, undue breakage or shattering of 
the adjacent area will not occur. The equipment for sawing shall be approved 
mechanical concrete saws in satisfactory working condition and adequately 
powered to cut to the depth required. The edge of the structure left in place shall 
be approximately vertical with no abrupt changes in alignment. Any damage to 
or removal of the structure designated to remain in place shall be repaired or 
replaced at no cost to the Owner. 

Abandoned drainage culverts, or parts thereof, that interfere with the new 
construction shall be removed and the remaining ends filled with a concrete plug. 
Concrete and masonry abutments, headwalls, and retaining walls shall be 
removed entirely. All sign foundations shall be removed entirely; except when 
billboard signs are outside the road section, and when approved by the Engineer, 
their foundations may be removed only down to an elevation at least three feet 
below the subgrade elevation. 

Where old box culverts, pipe culverts, or walls are to be extended or otherwise 
incorporated into the new work, only such part of the old structure shall be 
removed as to provide a proper connection to the new work. The connecting 
edges shall be cut, chipped, and trimmed to the required lines and grade without 
weakening or damaging the part of the structure to be retained. For a pipe culvert 
extension, the headwall and the attached end joint shall be removed to 
accommodate the extension. This work will not be paid for separately, but full 
compensation therefor will be considered included in the contract unit prices bid 
for the items involved in the culvert extension. 

Trenches resulting for the removal or demolition of old culverts shall be filled 
with approved material placed in layers according to Section 205 ñTrench & 
Structure Excavation and Backfillò. 

Removal of parking areas shall include the removal and disposal of all materials 
encountered to existing subgrade elevation, including asphalt concrete, concrete, 
brick, base course, and other materials. 
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C. REMOVAL AND DISPOSAL OF BUILDINGS. The Contractor shall be 
responsible for the removal and disposal of all buildings, foundation systems, 
outbuildings, septic tanks, distribution boxes, storm cellars, fences, dead trees, 
landscaping, etc. within the right-of-way. Within the temporary construction 
easements, only those items shown on the plans or directed by the Engineer shall 
be removed. All other items are to remain in place and be protected from 
damage. The work shall be subject to the following conditions: 

(1) The Contractor shall obtain the necessary demolition permits from the 
City Code Enforcement Department and comply with all requirements of 
the permits. 

(2) All floor slabs and foundations shall be removed to a depth of two feet 
below the finish grade or subgrade, whichever is lower, except those that 
are within the right-of-way shall be completely removed. Fill material in 
basement, cesspool, or cistern can be rock, brick, concrete, dirt, or sand 
up to two feet below the finish grade or subgrade. Voids between all 
brick, rock, and etc. shall be filled with dirt or sand. All fill materials 
shall be compacted equal to the adjacent ground. 

(3) All areas excavated by contractor operations shall be filled to original 
existing grade unless otherwise specified. Site grading shall be performed 
to provide positive drainage (no ponding of surface water shall be 
allowed), leaving the site in a mowable condition. Areas to be filled shall 
be approved by the City Building Construction Observer before filling is 
started. Fill materials shall be free from deleterious material and shall 
conform to Section 203 of the specifications. 

(4) Water and sewer lines shall be capped at the property line, or removed to 
the main as indicated on the plans, and approved by the Engineer before 
covering. Other franchise utility lines will be terminated at the property 
line by the utility companies. Work shall be coordinated by the 
Contractor with his general work. 

(5) All materials to be removed from the project site shall become the 
property of the Contractor and shall be removed from the project site 
premises and disposed of in accordance with any applicable laws. 

(6) The removal of trees, shrubs and any miscellaneous landscaping 
necessary for the removal of the structure shall be accomplished as part of 
the structure removal operation. 

(7) Finished project site must have final approval of the City Building 
Construction Observer and the Engineer before payment for work 
under this item is submitted. 

Salvage materials in buildings to be demolished and materials in other man-made 
obstructions will become the property of the Contractor and shall be removed 
from the project site. The Contractor shall have no claim against the Owner 
because of the absence of any pre-existing buildings, materials, equipment, or 
fixtures from the items to be removed. 

Moveable buildings remaining for the Contractorôs disposition may be removed 
from the right-of-way intact if the Contractor so elects, or they may be 
demolished in place with the removal of resulting material and debris. 
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Buildings and structures containing lead-based paint and/or asbestos-containing 
building materials will be identified, and abatement requirements included, in the 
Special Conditions. 

201.05 MEASUREMENT AND PAYMENT 

A. SITE PREPARATION. Site Preparation will be measured on a lump sum basis 
and shall include all site preparation; removal and disposal of all structures, 
pavement, abandoned utilities, and other obstructions not listed separately in 
the proposal; plugging of abandoned lines; removal and relocation of signs, 
mailboxes and other obstruction; maintenance of site; and related work as 
delineated on the plans and as specified in these specifications. 

No monies will be deemed earned for Site Preparation until such time that any 
Contractorôs offices, buildings, and Construction Observerôs office required 
by Special Conditions are established and/or the full-time, on-site Project 
Superintendent/Coordinator is provided. 
In computing the allowable partial payments from the schedule below, the 
percentage of the original Contract earned will be based on all items exclusive of 
the item of Site Preparation. 

PARTIAL PAYMENT SCHEDULE  
Percentage of Original Percentage of Bid Price 
Contract Amount Earned For Site Preparation Allowed 

First Progress Estimate 25 
25 50 
50 100 

No adjustment in the amount bid for this item will be made for additional 
quantities or items of work required to satisfactorily complete the Contract. 

B. REMOVAL AND DISPOSAL OF OBSTRUCTIONS. The measurement and 
payment for the removal and disposal of specific items, when included on the bid 
form, will be as specified below unless otherwise stated in the Special Conditions. 
Payment will be made at the contract unit price bid for the specific item and will 
be full compensation for the sawcutting, removing, clearing, salvaging, storing, 
disposing of all materials removed; plugging of culvert ends; backfilling and 
restoring surfaces; and for furnishing all labor, equipment, tools and incidentals 
necessary to complete the work. 

(1) CONCRETE OR ASPHALT PAVEMENT AND PARKING AREAS. 
Removal and disposal of asphalt concrete and/or portland cement concrete 
pavement and parking areas will be measured for payment only when 
existing pavement or parking area is outside the roadway section or limits 
of excavation shown on the plans. Measurement will be made by the square 
yard based on the lines and dimensions shown on the plans or as directed by 
the Engineer. Payment will include the removal of all materials encountered 
to existing subgrade elevation, including asphalt concrete, concrete, integral 
curb, brick, base course, and other materials, regardless of designation of 
surface material. 

(2) CONCRETE SIDEWALK AND DRIVEWAYS. Removal and disposal of 
concrete sidewalk and driveway will be measured by the square yard 
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based on the lines and dimensions shown on the plans or as directed by the 
Engineer. 

(3) CONCRETE CURB OR CURB & GUTTER. Removal and disposal of 
concrete curb or curb & gutter will be measured by the lineal foot 
based on the limits shown on the plans or as directed by the Engineer. 

(4) HEADWALLS, INLETS, AND JUNCTION BOXES. Removal and 
disposal of headwalls, inlets and junction boxes will be measured by 
the individual unit removed and shall include all inlet extensions, 
footing, salvaging of any manhole frame and cover. 

(5) STORM DRAIN PIPE AND BOX CULVERT. Removal and disposal of 
storm drain pipe and box culvert will be measured by the lineal foot along 
the centerline of the pipe or culvert for each individual run from end to 
end, including flared end sections, but excluding headwall depth. Various 
sizes of pipe and culvert will be classed into groups based upon the inside 
diameter, or height for culvert and non-circular pipe, measurement. 

(6) CONCRETE DITCH PAVING AND CHANNEL. Removal and 
disposal of concrete ditch paving and channel will be measured by the 
square yard based upon the lines and dimension shown on the plans or as 
directed by the Engineer. 

(7) RETAINING WALL. Removal and disposal of retaining walls will be 
measured by the linear foot, measured horizontally, based upon the limits 
shown on the plans or as directed by the Engineer. Classification of walls 
by height will be the height of wall as measured from existing ground. 

(8) BUILDING STRUCTURES. The removal and disposal of building 
structures will be measured on a per each basis for each site and shall 
include asbestos and lead paint abatement, when identified in the Special 
Conditions; removal and disposal of all buildings, foundation systems, 
carports, garages, outbuildings, septic tanks, distribution boxes, 
miscellaneous non-boundary fences and storm cellars on the site; removal 
of all trees, shrubs and landscaping, etc. necessary for the removal of the 
structure; and disconnection and capping of all utilities. Payment includes 
all labor, materials and incidentals necessary to complete the work. 

Payment will be made under: 

Pay Item Pay Unit  

Site Preparation Lump Sum 

R&D of Concrete Pavement Square Yard 

R&D of Asphalt Pavement Square Yard 

R&D of Parking Areas Square Yard 

R&D of Concrete Sidewalk/Driveways Square Yard 

R&D of Concrete Curb and Curb & Gutter Lineal Foot 

R&D of Headwalls, Inlets or Junction Boxes Each 
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R&D of Storm Drain Pipe (up to 24") Lineal Foot 

R&D of Storm Drain Pipe (over 24") Lineal Foot 

R&D of Concrete Ditch Paving Square Yard 

R&D of Concrete Box Culvert (up to 4' high) Lineal Foot 

R&D of Concrete Box Culvert (over 4' high) Lineal Foot 

R&D of Reinforced Concrete Channel Square Yard 

R&D of Concrete Retaining Wall (up to 4' Tall) Lineal Foot 

R&D of Concrete Retaining Wall (over 4' Tall) Lineal Foot 

R&D of Building Structure Each 
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SECTION 202 
CLEARING AND GRUBBING  

202.01 DESCRIPTION 

This work shall consist of clearing, grubbing, removing and disposing of all vegetation 
and debris which are within the designated limits except such objects as are designated to 
remain or are to be removed in accordance with other sections of these specifications. 

This work shall also include the preservation from injury or defacement of all vegetation 
and objects designated to remain. 

202.02 LIMITS OF WORK  

The limits of the clearing and grubbing shall extend to the right-of-way or easement lines, 
unless indicated otherwise on the plans or in the Special Conditions. Areas within temporary 
construction easements shall not be cleared and existing vegetation and objects shall not be 
disturbed except as needed for the construction and unless otherwise noted on the plans. Any 
vegetation or objects not noted for removal, or that are outside the limits of work, that are 
damaged or disturbed shall be returned to original condition at no cost to the Owner. 

202.03 CONSTRUCTION REQUIREMENTS 

A. CLEARING AND GRUBBING. Clearing and grubbing shall include the cutting and 
removal of all trees, brush and other objectionable growth, stripping and scalping, and 
the removal and disposal of logs, rubbish piles, refuse dumps, and other objectionable 
matter within the construction limits. All surface objects and all trees, brush, shrubs, 
stumps, roots and other protruding obstructions, not designated to remain, shall be 
cleared and/or grubbed. 

B. CLEARING AND GRUBBING TREE OR STUMP. Clearing and Grubbing Tree 
(specified size) or Stump, when provided in the proposal, shall consist of the 
cutting, grubbing, and removal of individual, isolated trees and stumps greater 
than 8" diameter measured 40" above the ground, including roots, as shown on the 
plans or designated by the Engineer to be removed. Identification of individual, 
isolated trees and stumps for cutting, grubbing and removal will only be done for 
those projects that do not include a pay item for ñClearing and Grubbing.ò 

C. GENERAL. Work required under Section 110 ñProtection of Water Quality and 
Wetlandsò and other applicable NPDES requirements shall be conducted in 
conjunction with clearing and grubbing. Clearing and grubbing of an area shall not 
commence until erosion control measures are in place. 

The construction limits for the project shall be cleared and grubbed except for those 
objects designated to remain. Items designated to remain shall be carefully 
protected from abuse, marring, or damage during construction operations as 
specified in Section 107.10 "Protection and Restoration of Property and 
Landscape.ò Movement and operation of equipment shall be such that the roots, 
branches, and trunks of trees and shrubs selected for retention will not be scarred, 
broken, or otherwise damaged to the extent that the life of the plant is endangered. 
Trees shall be felled and removed in such a manner as to avoid injury to other trees 
or other objects designated to remain. In case of injury to bark, limbs, or roots of 
vegetation designated to remain, the Contractor shall repair such damage by 
corrective pruning or other appropriate methods. 
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Low hanging, unsound or unslightly branches shall be removed from trees or 
shrubs designated to remain. Branches of trees extending over the roadbed shall be 
trimmed to give clear height of 20 feet above the roadbed surface. All trimming 
shall be done by a licensed tree surgeon or landscape contractor in accordance with 
good tree surgery practices. Trimming should be accomplished during dormancy 
period of trees when possible. Trimming will not be measured or paid for 
separately but shall be considered incidental to the amount bid for ñClearing and 
Grubbingò or under ñSite Preparation,ò if there is no item included in the proposal 
for ñClearing and Grubbing.ò 

Except in areas to be excavated, holes remaining after removal of trees, stumps, 
etc., shall be backfilled with suitable materials and compacted as specified in 
Section 203 ñExcavation and Embankment,ò so that the project site shall be free of 
holes, ditches, or other abrupt changes in elevations. 

All material removed under this section shall be disposed of by the Contractor as 
specified in Section 104.08 ñFinal Cleaning Up.ò Merchantable timber in the 
clearing area that has not been removed from the right-of-way before the date that 
the Contract is awarded shall become the property of the Contractor, unless noted 
otherwise. 

The Contractor shall make all necessary arrangements for obtaining suitable 
disposal locations. Disposal operations and final cleanup of sites, including seeding 
and stabilization, shall comply with the requirements of Section 110 ñProtection of 
Water Quality and Wetlands.ò The costs involved in obtaining disposal sites, 
hauling and cleanup will not be paid for separately, but full compensation therefor 
will be considered included in the contract unit prices bid for other items of the 
Contract. When requested by the Engineer, the Contractor shall furnish copies of 
all agreements with property owners. 

202.04 MEASUREMENT AND PAYMENT  

When included on the bid form as a pay item, measurement will be by one or more of the 
following methods: 

A. LUMP SUM BASIS. When the bid schedule contains a clearing and grubbing lump 
sum item, no measurement of area will be made. 

B. AREA BASIS. The work to be paid for will be the number of acres and fractions 
thereof acceptably cleared and/or grubbed within the limits shown on the plans or 
delineated by the Engineer. 

C. LINEAR BASIS. The work to be paid for will be the area within the varying width 
of the project limits measured along the construction centerline in stations. 

D. INDIVIDUAL UNIT BASIS. Individual trees or stumps greater than eight inches in 
diameter, measured at a height of forty inches above the ground, will be measured 
by the number of each removed only when there is not a general clearing and 
grubbing item listed in the proposal form and a ñClear and Grubb Tree or Stumpò 
item is included in the proposal form. 
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Quantity shown on the plans and in the proposal for Clearing and Grubbing, plus or minus 
authorized changes, will be considered as final quantity and no further measurement will 
be made unless, in the opinion of the Engineer or upon evidence furnished by the 
Contractor, substantial variations exist between the quantity shown on the plan and the 
actual quantity due to changes in alignment, grade, typical sections, or apparent errors. 

Clearing and Grubbing for borrow sites and material sources outside the right-of-way limits 
will not be paid for separately, but full compensation therefor will be considered included in 
the contract unit prices bid for the items being excavated for use on the roadway. 

When the proposal form does not contain an item for clearing and grubbing, the work 
herein will not be paid for directly, but will be considered incidental to Section 201 ñSite 
Preparationò or other contract items. 

Payment at the contract lump sum price or unit bid price, as may be the case, for clearing and 
grubbing or clearing and grubbing trees shall be full compensation for furnishing all 
materials, labor, equipment, tools, and incidentals necessary to complete the work, including 
the cost of obtaining disposal sites, hauling, and protecting and repairing damaged trees and 
items that are designated to remain or be relocated. 

Payment will be made under: 

Pay Item Pay Unit  

Clearing and Grubbing LS/LF/AC 

Clearing and Grubbing Trees (8" to 12" Dia.) Each 

Clearing and Grubbing Trees (13" to 34" Dia.) Each 

Clearing and Grubbing Trees (35" and larger) Each 

Clearing and Grubbing Trees (Stump) Each 
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SECTION 203 
EXCAVATION AND EMBANKMENT  

 203.01 DESCRIPTION 

This work shall consist of excavation, construction of embankment, grading, compaction, 
hauling, disposal and topsoiling which is within the limits of the work necessary for the 
construction of the improvements in accordance with the specifications and in reasonably 
close conformity with the lines, grades, thicknesses and typical cross sections shown on 
the plans or established by the Engineer. 

203.02 APPLICABLE SPECIFICATIONS  

Subgrade preparation or modification shall be as specified in other sections of these 
specifications. 

203.03 CLASSIFICATION  

All material excavated above the subgrade shall be defined as ñUnclassified Excavationò 
regardless of the material encountered. Any excavation below the subgrade is defined as 
ñUndercut Excavationò or is included in the price bid for the item being installed in the 
excavation. Any suitable material excavated as ñUnclassified Excavationò becomes ñOn-
Site Borrowò as defined below. 

"Undercut Excavation" shall consist of the removal and disposal of deposits of saturated 
or unsaturated mixtures of soils and organic matter, or other soils, not suitable for 
foundation material and which is located at a lower elevation than the subgrade. 

"Select Material" shall consist of excavation made from borrow areas outside the limits of 
the project. It shall be the Contractor's responsibility to locate and obtain the select material 
subject to the approval of the Engineer. Select material shall be granular, maximum 
particle size of 3 inches, graded from coarse to fine, conforming to AASHTO classification 
A-1, A2-4 or A-2-5, or a sandy or gravely clay conforming to classification A-2-6 with the 
exception that the plasticity index shall not be less than 8 or exceed 15. The Contractor 
shall furnish, at his expense, test data to indicate compliance of select material with this 
specification. ñSelect Materialò shall only be used if the contractor demonstrates to the 
Engineer that no suitable On-Site Borrow is available. Select Material will also be used if 
shown on the plans or as directed by the Engineer. 

"Topsoil" shall be the surface layer of soil with no admixture or refuse or any material 
toxic to plant growth, and it shall be reasonably free from subsoil and stumps, roots , 
brush, stones more than 2" in diameter, clay lumps or similar objects. This surface layer of 
soil shall contain humus and organic matter and any grass roots and native seeds that may 
have accumulated in the surface layer. 

ñOn-Site Borrowò shall consist of material excavated within the limits of the project. All 
suitable excavated material shall be used, as needed, as ñOn-Site Borrow.ò Muck, peat, 
matted roots, or any other material unsatisfactory for a subgrade foundation shall not be 
used as On-Site Borrow. All material determined by the Engineer as unsuitable for ñOn-
Site Borrowò shall be disposed of off-site by the Contractor. 
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203.04 CONSTRUCTION REQUIREMENTS 

A.        GENERAL. The grading work shall consist of all excavation, embankment, 
dressing, shaping and finishing necessary for the construction, compaction and 
completion of all subgrades and other earthwork indicated on the plans, strictly to 
the required alignment, grade and typical cross section as shown on the plans or as 
directed by the Engineer. 

Excavation shall not be made below grade except where rock is encountered or 
removal of unstable material is directed by the Engineer. Should be Contractor, 
through negligence or other fault, excavate below the designated lines, he shall 
replace the excavation with approved materials, in an approved manner and 
condition at his own expense. The Engineer shall have complete control over the 
excavation, moving, placing and disposition of all material, and shall determine 
the suitability of material to be placed in embankments. 

The Contractor shall inform and satisfy himself as to the character, quantity and 
distribution of all material to be excavated. 

Excavation work shall be performed to provide drainage at all times. When 
directed, temporary drains and drainage ditches shall be installed to intercept or 
divert surface water which may affect the work. Operations on earthwork shall be 
suspended at any time when satisfactory results cannot be obtained because of 
rain, freezing weather, or other unsatisfactory conditions. 

Material determined by the Engineer to be unsatisfactory for subgrade construction 
shall be classified as undercut excavation and shall be removed as directed by the 
Engineer. Undercut areas shall be backfilled with select material from off-site 
borrow areas unless otherwise directed by the Engineer. All unsuitable material 
removed from undercut areas shall be disposed of off-site by the Contractor. 

Where the natural ground conditions or excavation results in a subgrade or slopes 
of unsuitable soils, the Engineer may require the Contractor to undercut the 
unsuitable materials and backfill with approved material to the elevation designated 
by the Engineer. The Engineer may designate as unsuitable those soils that cannot 
be stabilized in place through normal drying and compactive efforts when 
satisfactory weather and ground conditions exist. Normal drying and compactive 
efforts shall be considered to be the work required in processing and compacting, 
with appropriately sized equipment, the natural ground to a maximum depth of 12 
inches after the soil is brought to near optimum moisture content. 

Where the Engineer determines that undercut excavation is required, excavation 
shall be made to the maximum depth shown on the plans or as directed by the 
Engineer. All unsuitable material removed from undercut areas shall be disposed of 
off-site by the Contractor. Excavation methods used shall be such that the resulting 
subgrade is minimally disturbed. Excavation of soils that will not support tracked 
dozer equipment without indentation of the subgrade of more than 6 inches shall be 
accomplished by excavator equipment from outside the limits of the excavated area. 
Proof rolling of the sub grade is not required in undercut areas. 

Placement of any soil stabilization fabric within the undercut area shall be 
accomplished by hand in accordance with Section 230 "Geotextile Fabric for Soils." 
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The Engineer shall direct the type of backfill material to be used. The placement 
of either select material or oversized rock as part of the backfill may be directed. 
Oversized rock shall be crushed sandstone 1 % inches to 5 % inches in diameter 
from a currently qualified aggregate material source as listed on the AHTD 
Qualified Product List. The Contractor shall furnish certification from the 
material supplier of material manufacture, analysis or other information when 
specified or requested by the Engineer. Copies of material tickets shall be 
furnished to the Engineer at the point of delivery to the project site. Material 
tickets, and weight scales used to generate tickets, shall meet the requirements of 
subsection 109.02 MEASUREMENT OF QUANTITIES, Item E. When 
oversized rock is used it shall be capped with two to three inches of Aggregate 
Base Course, which will be considered incidental to the Undercut and Backfill 
(Oversize Rock) bid item. Placement of backfill materials shall be accomplished 
from the leading edge of the fill. Haul vehicles will only be allowed on 
compacted fill material and shall not be allowed within the excavation. 

ñOn-Site Borrowò shall be used in the formation of embankments and backfills 
unless otherwise specified. ñOn-Site Borrowò shall be placed in areas of the 
embankment as directed by the Engineer. Muck, peat, matted roots, or other 
unsatisfactory material for a subgrade foundation shall be removed to the depth 
directed by the Engineer. All material determined to be unsuitable by the 
Engineer shall be disposed of off-site by the Contractor. 

Construction of embankments or backfilling shall not be started until the area has 
been inspected and approved by the Engineer. Fill areas shall be cleared and 
grubbed so as to remove all vegetation and objectionable material. Also, all 
topsoil shall be removed prior to the commencement of filling. All depressions or 
holes beneath the ground surface, whether caused by grubbing or other reasons, 
shall be backfilled with suitable material and compacted before the construction 
of the subgrade is commenced. Areas to be filled shall be scarified to a depth of 6 
inches prior to the placement of fill. Fill shall be constructed to the specified 
grade in uniform layers parallel to the finished surface and not more than 8 inches 
in thickness, loose measurement. The material in the layers shall be of the proper 
moisture content before compacting. Wetting or drying of the material and 
manipulation when necessary to secure a uniform moisture content throughout the 
layer shall be required. Select Material should only be utilized after all suitable 
ñOn-Site Borrowò has been utilized in the fill, or when directed by the Engineer. 
If the Contractor places more Select Material than is required and thereby causes 
a waste of ñOn-Site Borrow,ò the amount of waste shall be deducted from the 
Select Material volume. 

Backfilling of trenches for storm drainage facilities, water line improvements and 
utility relocations shall be accomplished as specified in other sections of these 
specifications. Backfill shall be compacted to the specified density. 

B. SOIL COMPACTION. In the preparation of subgrades and compaction of 
earthwork, the material shall be compacted to provide a stable, uniform surface. 
The subgrade shall be compacted to the required density and stability and shall 
show no evidence of displacement or rutting. Proof rolling shall be provided to 
evaluate the stability of the subgrade and shall be as directed by the Engineer. 

Where modification of the subgrade is specified, stabilization and compaction 
requirements shall be as specified in other sections of these specifications. 
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Soils shall be compacted to the following standards. The maximum dry density 
shall be based on the Standard Test, AASHTO T-99. 

(1) All soils in the upper 6" of the subgrade beneath pavements or driveways 
shall be compacted to 100% density. 

(2) All other soils shall be compacted to 95% density. 

(3) Trench densities shall be as specified for that type trench excavation. 
When no density is specified, the densities specified in 1 and 2 above 
shall apply. 

The moisture content of the material being compacted shall be within a 
range of two percent below optimum to a maximum of two percent 
above. The Contractor shall adjust the moisture content of the material to 
maintain the range specified by the addition of water or by aeration. All 
testing shall be done by a testing laboratory approved by the Engineer. 
The cost of the testing will be paid for by the Owner with the following 
exception. The Contractor shall pay the cost of testing any materials 
proposed by him for substitution of previously approved materials, unless 
in the opinion of the Engineer, the substitution will be of particular 
benefit to the Owner. 

Not less than one field density determination shall be made for each 750 
square yards of area in each lift of embankment and on the finished 
subgrade. Trench backfill density determinations shall include a 
minimum of one determination for each 250 feet of completed trench. 

The field density determination shall be made in accordance with 
AASHTO T-238-76 Density of Soil and Soil Aggregate in Place 
by Nuclear Methods. 

C. SUBGRADES. The completed subgrade surface shall be true to the lines, grades 
and cross sections shown on the plans or as directed by the Engineer. Any 
irregularities or depressions that develop shall be corrected by loosening the 
material until the surface is smooth, uniform and compact. Should the subgrade 
be rutted prior to the next phase of construction over the subgrade, it shall be 
reshaped and compacted without additional compensation to the Contractor. 

Shaping and compacting of subgrades prior to construction of pavements shall be 
as specified in other sections of these specifications. 

D. TOPSOIL. Topsoil stripped from within the project limits shall be stockpiled at 
an off-site location provided by the Contract unless on-site stockpile areas are 
designated on the plans. The topsoil shall be stockpiled in such a manner that 
other materials will not become intermixed and interfere with reuse of the topsoil. 
Topsoil shall be stripped form the designated areas and shall be stripped to a 
minimum depth of 6 inches unless otherwise indicated on the plans. 

When suitable topsoil is not available on the site, the Contractor shall locate and 
obtain a supply subject to the approval of the Engineer. The Contractor shall 
notify the Engineer sufficiently in advance of operations in order that necessary 
measurements and tests can be made. 
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Immediately prior to dumping and spreading the topsoil on any area, the surface 
shall be loosened by discs or by other means approved by the Engineer, to a 
minimum depth of 2 inches to facilitate bonding of the topsoil to the covered 
subgrade soil. The surface of the area to be topsoiled shall be cleared of all 
stones larger than 2 inches in diameter and all litter. 

The topsoil shall be evenly spread on the prepared areas to a uniform depth of 4 
inches after compaction. Spreading shall not be done when the ground or topsoil 
is frozen, excessively wet, or otherwise in a condition detrimental to the work. 
Spreading shall be carried on so that seeding operations can proceed with a 
minimum of soil preparation or tilling. After spreading is completed, the topsoil 
shall be smooth-graded and the surface left at the prescribed grades in an even 
properly compacted condition. The finished grades shall prevent the formation of 
low places or pockets where water will stand. Light rolling with placing or 
spreading equipment, and wetting if needed, will be required to consolidate the 
topsoil to the finished grades. 

E. BACKFILLING CURBS AND WALKS. After the completion of the walks, 
curbs and driveways, the Contractor shall backfill adjacent areas to the grade 
shown on the plans. This backfill shall be placed so as not to damage the 
walks, curbs and driveways and shall be compacted. 

F. TOLERANCES. Grading shall be accomplished to the tolerances listed below 
for the various areas and classes of work as shown. The tolerances listed are 
maximum variations which will be acceptable for each class of work without 
exception. 

1. The subgrade beneath structures shall be formed and compacted to within 
0.05 feet of the finished subgrade as established by grade hubs or stakes. 

2. The subgrade for streets, drives and sidewalks shall be formed and 
compacted within 0.05 feet of the finished subgrade as established by 
grade hubs or stakes. 

3. All areas outside of those mentioned in the previous paragraphs and which 
are not to receive any type of a finished structure or pavement shall be 
rough graded to with 0.10 feet of the finished grade after the necessary 
allowances have been made for the thickness of topsoil. This tolerance 
shall be reduced as necessary to provide drainage at all points and to 
prevent the formation of water pockets in the finished grading. 

Any deviation in excess of the amounts shown above shall be corrected 
by loosening, adding or removing materials, reshaping and recompacting 
by sprinkling and rolling. 

203.05 MEASUREMENT AND PAYMENT 

The measurement and payment of the work included in this section of the specifications 
shall be at the unit prices listed in the proposal for the various classes of work. Payment 
at the unit prices listed in the proposal for each of these items shall be considered full 
compensation for all the equipment, tools, material, labor, supplies and incidentals 
necessary for completion of the specified work item. 
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Classes of earthwork listed in the proposal will be measured by the cubic yard and, unless 
otherwise specified, will be measured in its original position based on cross sections and 
calculated by the average end area method. 

For Unclassified Excavation, the estimated quantities shown on the plans, plus or minus 
any authorized changes, will be considered as final quantities for payment purposes and 
no further measurement will be made except for undercutting of unsuitable material and 
backfilling with appropriate material. These final quantities will be revised if, in the 
opinion of the Engineer or upon evidence furnished by the Contractor, substantial 
variations exist between the quantities shown on the plans and the actual quantities due to 
changes in alignment, grade, typical section, or apparent errors. If revision of the plan 
quantities is deemed necessary, the Contractor shall allow the Engineer sufficient time to 
take original cross-sections, if required, before any earthwork is begun. 

Undercut excavation, when authorized by the Engineer, will be measured by the cubic 
yard in its original position calculated by the method of average end areas. Undercut 
excavation including removal, drying, mixing or conditioning and replacement will be 
paid for at the contract unit price for "Undercut Excavation." Undercut excavation and 
backfill will be paid for at the contract unit price for "Undercut Excavation and Backfill 
(Select Material)" or ñUndercut Excavation and Backfill (Oversized Rock).ò The cost for 
furnishing and installing the Aggregate Base Course material for choking purposes will 
be considered incidental to the Undercut Excavation & Backfill (Oversized Rock) bid 
item. Undercut Excavation & Backfill (Oversized Rock) will be measured to the top of 
the choke material. Payment of the contract unit price shall be considered full 
compensation for excavation, removal and disposal of material, furnishing and placement 
of backfill and choke material, grading and compaction. No separate payment will be 
made for materials or placement of materials used to backfill undercut areas. Undercut 
excavation payment will not be made for removal, excavation and backfill of areas in 
which trees and stumps are cleared and grubbed. 

No separate payment will be made for placement of On-Site Borrow. No separate 
payment will be made for the handling of On-Site Borrow, even if it is necessary to 
handle the material more than once during the execution of the construction. 

No separate payment will be made for removal, stockpiling and replacement of existing 
pavement materials unless otherwise specified in other sections of these specifications. 

For Select Material, the estimated quantity is for use only if directed by the Engineer for 
a specific location. Any Select Material used will be paid for based on average end area 
method. Contractor shall allow time for the Engineer to take cross sections in these areas 
before and after placement of Select Material. 
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SECTION 205 
TRENCH & STRUCTURE EXCAVATION AND BACKFILL  

205.01 DESCRIPTION 

Trench work shall consist of the excavation and backfill of trenches for the accommodation 
of substructures including, but not limited to storm drain pipe and precast concrete box 
culverts, water lines, sewer lines, traffic signal conduits, and all appurtenances. 

Structure work shall consist of the excavation and backfill necessary for the construction of 
bridges, retaining walls, cast-in-place box culverts, concrete channels and ditch paving, 
manholes and other structures according to the plans or as directed by the Engineer. 

This work shall also include use of Occupational Safety and Health Administration 
(OSHA) compliant trench or excavation safety systems for all excavations which equal or 
exceed 5 feet in depth. 

205.02 MATERIALS 

The Contractor shall furnish, at his expense, test data to indicate compliance of materials 
with the following specifications: 

A. SELECT BACKFILL. Select backfill shall be a granular material, maximum 
particle size of 3 inches, graded from coarse to fine, conforming to AASHTO 
classification A-1, A-2-4, or A-2-5, or a sandy or granular clay conforming to 
classification A-2-6 with the exception that the plasticity index not be less than 8 
or exceed 15. The material shall not be frozen, not have excess water, and be free 
of organic matter or other deleterious or objectionable material that would prevent 
proper consolidation or that might cause subsequent settlement. 

Select material shall be obtained from the material excavated from the trench if it 
complies with the above requirements. If suitable select material cannot be obtained 
from the material excavated, then suitable material shall be obtained from another 
location and hauled to the jobsite. It shall be the Contractorôs responsibility to locate 
and obtain the suitable select material and to pay all costs associated therewith. 

B. GRANULAR BACKFILL OR BEDDING: Granular backfill or bedding shall be a 
well-graded crushed stone or granular material containing aggregate sizes ranging 
from a 3/4 inch maximum to No. 4. Unless otherwise approved by the Engineer, the 
material shall meet the gradation requirements of ASTM C33, Gradation No. 67. 
Aggregate sizes ranging from 1-1/4 inch to 3/4 inch crushed stone may be used for 
larger trenches and precast box culverts when approved by the Engineer. 

Granular backfill or bedding shall be from a currently qualified aggregate 
material source as listed on the AHTD Qualified Product List. The Contractor 
shall furnish certification from the material supplier of material manufacture, 
analysis or other information when specified or requested by the Engineer. 
Copies of material tickets shall be furnished to the Engineer at the point of 
delivery to the project site. Material tickets, and weight scales used to generate 
tickets, shall meet the requirements of subsection 109.02 MEASUREMENT 
OF QUANTITIES, Item E. 
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C. FLOWABLE FILL. Flowable fill material shall be in accordance with 
Section 206 ñFlowable Fill Material.ò 

D. CLASS ñBòBEDDING. Class ñBò bedding shall consist of Granular Bedding 
material, meeting the requirements of Granular Backfill as stated above, placed 
within the pipe zone to a depth below and above the pipe, or under and around 
the structure, as shown on the Plans. 

E. CONCRETE ENCASEMENT BEDDING. Concrete encasement bedding shall 
consist of Class ñBò (2500 psi) concrete placed in accordance with Section 401 
ñConcreteò within the pipe zone to a depth below and above the pipe as shown 
on the plans. Concrete encasement shall be used in locations shown on the plans 
or when directed by the Engineer. 

205.03 TRENCH OR EXCAVATION SAFETY SYSTEMS 

All excavation, including the manner of supporting excavation and provisions for access 
into excavations, shall comply with the current edition of the OSHA Standard for 
Excavation and Trench Safety Systems, 29 CFR 1926, Subpart P, hereby incorporated into 
these Specifications by reference and deemed to be included in the Contract the same as 
though herein written out in full. A copy of the OSHA documents is available at the City 
of Van Buren Engineering Department office. The Contractor shall comply with the 
provisions of said document for all excavations which equal or exceed 5 feet in depth. 

In addition to the above, when necessary to protect the Work or adjacent property, the 
Contractor shall provide and install shoring. The material used shall be of suitable 
dimensions and strength to prevent the settlement or movement of the ground adjacent to 
the excavation and to prevent damage to all surface or subsurface structures. The 
adequacy and need for the shoring shall be the complete responsibility of the Contractor. 
The shoring shall remain in place until the backfill has proceeded to the point where it 
can be removed safely, except that, if in the opinion of the Engineer, damage is likely to 
result from withdrawing shoring, it shall remain in place. 

205.04 TRENCHING & STRUCTURE EXCAVATION  

A. GENERAL. Prior to start of excavation, the Contractor shall physically locate 
vertically and horizontally by excavation all existing, potentially conflicting 
utilities shown crossing proposed structures, storm drain, water, and sanitary 
sewer facilities, and all tie-in points of the new facilities, allowing adequate time 
for the Engineer to resolve any potential conflicts or problems. The Contractor 
shall provide the Engineer with all measurements, dimensions, elevations, types, 
and sizes of utilities, and all information necessary to determine utility conflicts 
with the new facilities. 

Whenever obstructions not shown on the plans are encountered during the 
progress of the work and interfere to such an extent that an alteration in the 
plans is required, the Engineer shall have the authority to change the plans and 
order a deviation from the line and grade or arrange with the owners of the 
structures for the removal, relocation or reconstruction of the obstructions. The 
Contractor shall cooperate with the owners of the utility structures in removing, 
reconstructing, or permanently supporting the existing structures. Temporary 
support, adequate protection and maintenance of all underground and surface 
utility structures, drains, conduits, sewers and other structures encountered in 
the progress of the work shall be furnished by the Contractor without additional 
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compensation. The Contractor shall be held responsible for the repair of 
structures broken or otherwise damaged because of carelessness on his part. 

The Contractor shall do all excavation for structures and structure footings to the 
lines and grades shown on the plans. Excavation for structures to be constructed on 
existing pipe lines shall be accomplished in a manner which will prevent damage 
or displacement of existing pipe. The excavation shall be of sufficient size to 
permit the placing of the full width and length of the structure footings shown. The 
elevation of the bottoms of footings as shown on the plans shall be considered as 
approximate only and the Engineer may order changes in dimensions or elevations 
of footings necessary to secure a satisfactory foundation. After the excavation 
work is completed, the cleaned and leveled subgrade shall be approved by the 
Engineer prior to the placing of reinforcing steel or concrete. 

The Contractor shall accurately excavate trenches so that the pipe can be laid to 
the required alignment and grade shown on the plans or established by the 
Engineer. No deviation shall be made from the required line or grade except with 
the written consent of the Engineer. 

The excavation of the trenches shall not advance more than 150 feet ahead of 
the completed backfill without permission of the Engineer. If due to delays in 
delivery of materials, or for other reasons, the Contractor is not expected to fully 
complete the work within an excavated area in a reasonable length of time as 
determined by the Engineer, the Engineer may require the Contractor to backfill 
the excavation and re-excavate when the work can be completed expeditiously, 
with no additional payment for the backfill and re-excavation. In areas 
determined by the Engineer to be hazardous, trenches shall be backfilled at the 
end of the work shift. 

Material suitable for backfill shall be piled in an orderly manner sufficient 
distance from the banks of the trench or excavation to avoid overloading and to 
prevent slides or cave-ins. All excavated materials not required or unsuitable for 
backfill shall be removed and disposed of as indicated or as directed by the 
Engineer. 

B. DE-WATERING. All excavation shall be de-watered before any construction is 
undertaken therein. All pipes shall be laid in dry trenches and all concrete shall be 
placed only upon dry and firm foundation material. Contractor shall furnish and 
maintain all pumping, ditching, or other approved measures for the removal or 
exclusion of water reaching the site of the work from any source so as to prevent 
damage to the work or adjoining property. The Contractor shall be responsible for 
any damage to persons or property due to interruption or diversion of storm or 
waste water on account of his operations. 

Should de-watering of the trench or excavation prove unsuccessful, the trench or 
structure foundation shall be excavated to a depth of approximately 6 inch below 
grade. It shall then be backfilled to grade with Granular Bedding material. A 
sump, approximately 6 inches below the granular material, shall be formed to 
provide a place for a pump to take suction and thus lower the water level to a 
point below the bottoms of the pipe joints or structure foundation. The pumping 
shall be continued until the pipe or concrete has been placed and the presence of 
water will not injure them. Backfill shall not be commenced until the excavation 
has been de-watered. 
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C. OVER-EXCAVATION. If rock is present at the grade line of the foundation 
excavation, the Engineer shall determine the adequacy of the rock as a 
foundation material and will direct Contractor to place concrete directly on the 
rock or to remove the rock to an acceptable depth. If rock is present at the grade 
line of the pipeline trench, it shall be excavated to an elevation at least 6 inches 
below the bottom of the pipe, valve or fitting and to a clear width of 6 inch on 
each side of all pipe and appurtenances. Adequate clearance for properly jointing 
pipe laid in rock trenches shall be provided at all bell holes. 

Rock shall consist of sedimentary or other types of rock which cannot be excavated 
without the use of rippers or impact hammers. Rock excavation shall include 
boulders and deposits of concrete with a volume of 1/2 cubic yard or more. 
Explosives shall only be used when determined necessary by the Engineer and 
authorized in accordance with subsection 107.09 ñUse of Explosives.ò Contractor 
shall notify Engineer when rock is encountered and shall allow sufficient time for 
the Engineer to measure limits of rock excavation. 

If the soil at the bottom of the trench or excavation is unstable and in such 
condition that it cannot be properly shaped and graded, the trench or excavation 
shall be excavated to firm soil or a depth determined by the Engineer. 

When any trench or excavation is excavated below the required grade, all 
loosened earth and rock must be removed and the excavation bottom brought to 
design grade with Granular Bedding material. This material shall be placed to 
an elevation sufficient to provide a cradle for the lower quarter of the pipe 
circumference. When directed by the Engineer, for structure excavations the 
over-excavated area may be filled with concrete at the time of placing the 
foundation. 

Payment will be made for the over-excavation or rock excavation and granular 
bedding or concrete, to the point of design grade, only when the excavation below 
grade is directed by the Engineer and not due to neglect by the Contractor. 

D. TRENCH & EXCAVATION WIDTHS. Excavations for manholes and other 
structures shall have a minimum of 12 inches and maximum of 30 inches 
clearance on all sides. Trenches shall have vertical sides from a point 12 inches 
above the outside top of the pipe to the bottom of the trench, with a width within 
the limits shown on the Standard Detail Plans. Additional excavation and backfill 
materials required for compliance with OSHA regulations, or due to adjacent 
underground lines, is considered incidental to the price bid for Trench or 
Excavation Safety Systems and no additional payment will be made therefor. 

At any point where the width of the lower portion of the pipe trench exceeds the 
limits shown on the Plans, corrective measures shall be taken by the Contractor. 
As directed by the Engineer, the Contractor shall provide either pipe of adequate 
strength, special pipe embedment, or a concrete cradle as required by the loading 
conditions. These corrective items, along with the additional bedding and 
backfill quantities, shall be furnished and installed by, and at the expense of, the 
Contractor and no additional payment will be made. 

E. WATER LINE. Trenches shall be graded to the approximate depth shown on the 
plans and shall maintain a depth that will provide not less than 30 inches of cover 
from the top of the pipe to the finished surface of the ground. Water service lines 
shall have a minimum depth of cover of 18 inches from the top of the service line 
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to the finished ground, except within streets where the minimum depth of cover 
shall be 24 inches. The pipe shall be laid to a grade such that the entire line will 
have a minimum number of high and low points. At utility or street crossings 
requiring greater line depth, the approach to the crossing shall be on a gradual 
and uniform grade. 

205.05 BEDDING 

All pipe, boxes, and conduits shall be installed on a firm and stable bedding material that 
conforms to the grade of the pipe and provides contact with the pipe at every point 
throughout the entire length of the pipe. Pipe shall be bedded in accordance with Class 
ñBò Bedding from the trench subgrade to a minimum of 6 inches above the pipe. This 
area shall be referred to herein as the ñpipe zone.ò Box Culverts and conduits shall have 
the same ñpipe zoneò as pipe. 

Bell holes shall be excavated in the bedding material immediately prior to placing the 
pipe in the trench and shall be such depth that the pipe bell will not come into contact 
with the pipe bed. After the joint has been made, the bell hole shall be carefully filled 
with bedding material to provide support for the pipe throughout its length. Blocking 
shall not be used to bring the pipe to grade. 

Bedding material shall be placed within the pipe zone, with maximum lift thickness of 8 
inches, by any approved method which will not injure or disturb the pipe and will result 
in the compaction specified in subsection 205.08. 

Water service lines outside of the roadway section may be bedded on 3 inches of sand or 
topsoil which has been lightly hand-tamped or walked upon. 

Placing of concrete encasement around the pipe shall be accomplished in such a manner 
that will prevent flotation of, or damage to, the pipe. The pipe shall be supported on 
concrete blocks at approximately 6 foot spacing. During pouring, the concrete shall be 
thoroughly vibrated to ensure the filling of all voids with concrete under the bottom and 
under the haunches of the pipe. 

When called for on the plans or in the Special Conditions, or as directed by the 
Engineer, bedding for structures shall be provided as specified. Sand shall not be used 
for fine grading or bedding beneath structures. 

205.06 PIPE CASING 

A. CASINGS. Casing of pipe and conduits under roadway, and/or used for 
separation of utilities, shall be furnished and installed as shown on the plans or 
directed by the Engineer. Unless otherwise shown on the plans, casings shall be 
installed with a minimum of 36 inches of cover from the top of the casing to the 
bottom of the ditch line/native ground, or 42 inches below the top of the roadway 
subgrade, whichever gives the greater cover. Casings should, as a minimum, 
extend 6 feet beyond the flowline of the parallel ditches, toe of slope, or back of 
curb as applicable for the roadway section. 

Casing pipe shall be the type and strength indicated on the plans or in the Special 
Conditions. Water service line casing shall be schedule 40 PVC, other material 
approved by the Engineer. Water main casing shall either be new or used steel 
pipe of the diameter and gage shown on the plans. All joints in steel casing pipe 
shall be welded for the full circumference. 
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All water mains, but not water services, installed in casings shall have restrained 
joints and shall be installed with fabricated molded polyethylene casing spacers 
within the encasement pipe. The skids of the spacers shall be a minimum of one 
inch greater in diameter that the pipe bell or retaining gland set screw. The 
spacers shall be installed at approximately 6 foot intervals with a minimum of 
three spacers for each section of pipe within the casing. Stainless steel band 
casing insulators (Model no. 59 by J-Four Pipeline Products) or approved equal 
shall be installed in accordance with manufacturerôs recommendations. 

Fabricated molded rubber end seals shall be installed at the end of each casing 
for water main, sewer main, and sewer lateral pipe. The end seals shall be 
attached to the casing pipe and to the water or sewer pipe with stainless steel 
bands. The thickness of the end seal shall be 3/8 inch over the casing pipe and 
3/16 inch thick at other locations. 

B. BORING. Casings for roadway crossings shall be installed by boring or other 
subsurface method, unless otherwise shown on the plans or approved by the 
Engineer. Borings shall be excavated with a mechanical boring assembly designed 
to produce a uniform straight shaft at the specified line and grade. Casing or liner 
pipe shall be installed using equipment that encases the hole as the earth is 
removed. Boring without the concurrent installation of a casing pipe will not be 
permitted on lines greater than 4 inches in diameter unless approved by the 
Engineer. Directional boring may be used on lines 4 inches or less in diameter or 
when called for in the Special Conditions or approved by the Engineer. 

Extra precaution shall be taken when boring under concrete or asphalt streets, 
driveways,curbs, gutter, aprons, etc. so as not to lift or crack the concrete 
or asphalt. Where the concrete or asphalt cracks, is displaced, or otherwise 
damaged, the concrete or asphalt shall be removed and replaced with similar 
material at the Contractorôs expense. 

Boring pits or trenches shall be excavated as required to accommodate the boring 
operations. Excavation, trenching, backfilling and surface restoration shall be as 
specified in other subsections herein. The introduction of water into the 
excavation is prohibited. 

205.07 BACKFILLING  

A. TRENCHES. All trenches shall be backfilled immediately after the pipe is laid 
and approved. Such backfilling, before testing, shall not relieve the Contractor of 
his responsibility for correction of leaks and defects in the pipe line. Backfill 
above the pipe zone, with maximum lift thickness of 8 inches, may be placed by 
any approved method which will not injure or disturb the pipe and will result in 
the compaction specified in subsection 205.08. Before backfilling, all forms, 
trash, and debris shall be removed from the trench. 

B. STRUCTURES. Unless otherwise directed by the Engineer, bracing, sheeting or 
shoring shall be removed by the Contractor prior to backfilling. Removal shall be 
accomplished in a manner which will not disturb or mar the finished surface. 

Structure backfill shall not be placed until the structure or facilities has been 
inspected by the Engineer and approved for backfilling. No backfill shall be 
placed against abutments, retaining walls, or box culverts until the concrete has 
cured for at least 7 days or until the concrete has developed 100 percent of the 
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minimum design strength as determined under Section 501 ñStorm Drainage 
Improvements.ò 

Backfill around structures shall be placed in approximately 8 inches thick layers, 
loose measurement, at or near optimum moisture content, and compacted with 
mechanical tamping units to the requirements of subsection 205.08. Backfill in 
front of walls shall be placed first to prevent the possibility of forward or 
overturning movement. If embankment material can be deposited on one side 
only of abutments, wingwall, piers, or culvert headwalls, care shall be taken that 
the area immediately adjacent to the structure is not compacted to the extent that 
it will cause overturning or excessive pressure against the structure. When 
embankment is to be placed on both sides of a concrete wall or box type 
structure, operations shall be conducted so that the embankment is always at 
approximately the same elevation on both sides of the structure. Existing slopes 
which are so shaped as to cause wedge action in the backfill, shall be step-cut or 
benched before backfilling. 

C. GENERAL. Backfill material shall be approved by the Engineer prior to 
placement in the trench or excavation. Moisture content of the backfill material 
shall be controlled as required to obtain the compaction specified. Density and lift 
thickness requirements are waived if Granular Backfill or Flowable Fill material 
is used. 

All excavations shall be backfilled, compacted and the ground restored to its 
Original condition as soon as possible after the above requirements are 
met. Any unnecessary delay in restoring the excavation area to its original 
condition shall constitute just cause for stopping all other work until the area is so 
restored. 

Backfill material for trenches and excavations under un-paved areas, gravel roads 
and gravel driveways shall consist of Select Backfill or on-site material excavated 
from trenches or pavement subgrades and shall be free of rocks, chunks of highly 
plastic clay, clods or frozen masses over three inches in diameter, or organic 
matter. 

Backfill materials for trenches and excavations under existing or proposed 
sidewalks shall be Granular Backfill or Flowable Fill. 

Unless otherwise shown on the plans or directed by the Engineer, backfill 
material for trenches and structures under paved areas, including driveways and 
parking lots, shall consist of Flowable Fill with a 6-inch thick Deep Patch cap. 
The Flowable Fill material shall extend to 12 inches beyond the edge of 
pavement or back of curb. The Deep Patch cap shall extend to the edge of 
pavement or toe of gutter. Flowable Fill shall be placed in a manner to avoid air 
pockets in the trench or at the top of any horizontal surface the slurry is placed 
under. Flowable Fill shall be allowed to cure for a period of not less than 24 
hours prior to placement of Deep Patch cap. Flowable Fill shall be protected with 
bridge plates until Deep Patch cap is installed. The Deep Patch cap shall be 
placed in accordance with Section 370. The Deep Patch cap shall be protected 
with bridge plates until it is of adequate strength to allow traffic on it. A 
temporary surface patch or permanent surface patch shall be placed above the 
Deep Patch cap before opening the street to traffic. The finished surface of the 
patch shall be level with the existing pavement surface. 
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If at any time within the warranty period, as specified in subsection 108.12 
ñWarranty and Guaranteeò, there shall be any settlement of the trenches 
requiring repairs to be made, the Owner may notify the Contractor to make such 
repairs as may be necessary. Should the Contractor fail to do so within 15 days 
after the date of such notice, or should the nature of such defect be such as to 
require immediate attention, the Owner may make such repairs as may be 
necessary and bill the actual cost of such repairs to the Contractor. 

205.08 COMPACTION 

A. COMPACTION REQUIREMENTS. Trench and structure backfill shall be placed 
to the density requirements as listed below which vary with the location and depth 
of the excavation. The percentage of compactive requirements for the various 
locations are the minimum densities which will be accepted. The maximum dry 
density shall be based on the Standard Test, AASHTOT-99. 

Location or Depth Percent Compaction 
Under streets, driveways, sidewalk, and paved areas: 

             Top 6" of fill 100% 
             Remainder of fill, except pipe zone 95% 

Pipe Zone under all areas 90% 

All other areas: Density equal to adjacent 
undisturbed soil, but not less 
than 85% 

When conflicts exist between these densities due to location or depth of 
excavation, the higher density specified shall be obtained. 

The maximum laboratory density and optimum moisture content shall be 
determined, per the test methods below, for each material type used as backfill. 

Percent coarse particles retained on the #4 (4.75 mm) sieve shall be determined 
according to AASHTO T-27 (ASTM C136) and the maximum laboratory 
density determined as follows: 

% Retained - #4 (4.75 mm) Sieve Test Method 
             10 Max                                                           AASHTO T-99, Method A 
             11-30                                                              AASHTO T-99, Method C 
             31 Min.    AASHTO T-180, Method D 

(Modified) 

Note: In lieu of AASHTO T-224, correction for coarse particles retained on the 
3/4" (19.0 mm) sieve shall be determined by replacing with an equal mass of 
material passing the 3/4" (19.0 mm) sieve and retained on the #4 (4.75 mm) sieve. 

The in-place density shall be determined by using AASHTO T-310, Direct 
Transmission. The moisture content shall be determined by AASHTO T-310. 

B. COMPACTION TESTS. The Contractor is responsible for Quality Control 
testing during material production and placement operations and for necessary 
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adjustments to material production and placement operations to produce 
Work which conforms to the specifications. 

The Owner will provide Quality Assurance tests for the purposes of determining 
acceptance of the backfill and materials. The frequency of the tests will be one 
test per 12 inch lift per 300 lineal feet of trench backfill, or per 12 inch lift per 
750 square yard of structure backfill, or as may be directed by the Engineer. The 
Owner will obtain and pay for all Quality Assurance testing, with the exception 
that the Contractor shall pay for all tests that fail as specified. 

Material or workmanship which fail to meet specification requirements, as 
determined by the Quality Assurance tests, shall be either replaced or reworked 
to meet requirements. 

205.09 STREET, HIGHWAY AND DRIVEWAY CROSSINGS 

Installation of pipe and conduits under streets, driveways, and alleys shall be in open cut 
unless boring is specified on the plans, or is authorized by the Engineer. Installation of 
crossings within AHTD right-of-way shall be by boring unless open cut is specified on 
the plans or is authorized by the Engineer. Borings shall be as specified in subsection 
205.06 or as shown on the plans or Special Conditions. 

A. REMOVAL OF PAVED SURFACES. Asphalt pavement in the area of the 
excavation may be initially wheel cut or spade cut, with the final sawcut prior 
to installation of the permanent patch being done in accordance with Section 
330 ñACHM Courses.ò Concrete pavement in the area of the trench excavation 
shall be saw cut in accordance with Section 401 ñConcrete.ò 

B. VEHICULAR ACCESS. The Contractor shall install traffic-rated steel plates over 
all backfilled excavations subject to traffic until such time that the Flowable Fill 
has reached sufficient strength as to accept traffic loads without deformation. 
Temporary asphalt concrete patches shall then be installed on top of the 
Flowable Fill and the steel plates removed. 

C. TEMPORARY SURFACE. Temporary surfaces are those patches that will either 
be overlaid or removed and replaced prior to completion of the project, regardless 
of what type of material is used as the temporary surface. Patches in streets that 
will be removed prior to the end of the project shall be considered temporary. 

Temporary surfaces shall consist of cold mix asphalt or hot mix asphalt concrete 
except in alleys and driveways where gravel or aggregate base material may be 
allowed at the discretion of the Engineer. The following surface tolerance for 
temporary patches shall be observed. When a ten foot straight edge is laid across 
the temporary patch parallel to the centerline of the street and in a direction 
transverse to the centerline, a rut, hump, or depression of more than 3/4 inch 
shall not be evident. Deteriorated temporary patches exhibiting ruts, humps, or 
depressions shall be repaired or replaced immediately upon notification by the 
Engineer. If the existing street exceeds the above tolerances, then the temporary 
patch shall be equal to better than the condition of the surrounding pavement. 

All temporary asphalt concrete patches shall be replaced with permanent 
asphalt concrete patches within 30 calendar days of subjecting the temporary 
asphalt patch to traffic, unless otherwise approved by the Engineer. 
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On roads to be cold milled, in lieu of placing temporary asphalt concrete patches 
above the Deep Patch cap, the Contractor may elect to thicken the Deep Patch 
cap, place it level with the existing pavement surface, and mill the excess 
concrete Deep Patch. The final thickness of the Deep Patch cap, after milling, 
must be a minimum of 6 inches thick. No additional payment will be made for 
the extra thickness of the Deep Patch cap. Milling of the Deep Patch Cap will be 
paid for at the same unit price as Cold Milling Asphalt Pavement. 

Should areas of temporary patches or caps fail and become hazardous, the 
Contractor shall repair at the Engineerôs direction. 

D. PERMANENT SURFACE. Permanent patches are those surface repairs that are 
constructed to the final grade of the roadway without subsequent overlay or 
reconstruction, including trench patches, asphalt driveway repairs, and other 
such asphalt surface course repair work not normally placed with a full-width 
paving machine, but does not exclude the use of paving machine for placement. 

Prior to placing the permanent patch, the existing pavement shall be sawcut to a 
neat line parallel with the excavation and to a minimum of 18 inches outside the 
excavated area on each edge. For concrete pavement and aprons, sawcuts within 
5 feet of an existing joint shall be removed and replaced to the existing joint. For 
all asphalt streets, if the sawcut is within 3 feet of the edge of the existing 
asphalt concrete surface or other patch, the existing asphalt shall be removed to 
that edge and the entire section replaced. Longitudinal sawcuts shall not fall 
within 12 inches of the tire path. 

Existing base course material, if disturbed, shall be recompacted to meet the 
requirements of Section 305 ñAggregate Base Course.ò Compaction by rolling 
with vehicle tires will not be permitted. 

For permanent patches, existing pavement shall be replaced with like material, 
in accordance with the requirements of the applicable specification (Section 330 
ñACHM Courses,ò Section 370 ñPavement Repairs,ò Section 350 ñPortland 
Cement Concrete Pavement,ò and Section 305 ñAggregate Base Courseò). The 
depth of the repair patch shall match the existing pavement depth, except that 
the minimum depth shall be 3 inches for asphalt streets and 6 inches for concrete 
pavement, unless otherwise shown on the plans. 

Upon completion, the surface of the permanent patch shall be thoroughly 
compacted, smooth, and free from ruts, humps, depressions, or irregularities. 
When a straightedge ten feet long is laid across the permanent patch parallel to 
the centerline of the street and in a direction transverse to the centerline, the 
surface shall not vary more than 1/4 inch from the lower edge of the straightedge. 
If the existing street exceeds the above tolerances, then the patch shall be equal to 
or better than the condition of the surrounding pavement. 

205.10 MEASUREMENT AND PAYMENT  

Unless otherwise provided in the Special Conditions or Proposal, no payment will be 
made for clearing, excavation, removal and disposal of pavement, shoring, de-watering, 
granular bedding/backfill within the pipe zone, disposal of excess material, or temporary 
street surface repair as such, excepting for those items as indicated below; the cost 
thereof under normal circumstances being considered as included in the price bid for the 
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construction or installation of the items to which such excavation or backfill is incidental 
or appurtenant. 

Permanent street surface patches will be measured and paid for separately as specified in 
Section 330 for asphalt concrete pavement, Section 370 for surface patch, Section 350 for 
concrete pavement, and Section 305 for granular surfaces. 

Flowable Fill material will be measured and paid for separately as specified in Section 
206. Backfill of structures with native materials will not be measured or paid for 
separately and is considered incidental to the structure item. 

Trenching and backfill for all pipe, conduit, or boxes, excepting sanitary sewer main 
pipe, will not be measured and paid for separately but will be considered incidental. 
Granular and select backfill placed above the pipe zone will be measured and paid for 
separately as set forth below. 

No payment will be made for trench and backfill of any type required where the specified 
excavation limits are exceeded. 

A. TRENCH OR EXCAVATION SAFETY SYSTEM. The lump sum amount 
included in the bid item for ñExcavation and Trench Safety Systemsò shall include 
all labor, equipment and materials needed for providing the safety systems required 
to comply with the OSHA Safety Standard set forth above. 

B. SANITARY SEWER TRENCH & BACKFILL. Trenching and backfill for sanitary 
sewer main pipe will be measured by the number of lineal foot of trench, of the 
various depths acceptably excavated and backfilled, measured along the centerline 
of the trench. Measurements will be made from the original ground surface to the 
flowline grade of the sewer line and will be made at 50 foot intervals and at all 
abrupt changes of ground. Payment will be made at the contract unit price bid per 
lineal foot for applicable depths listed in the proposal which will constitute full 
compensation for all clearing, excavation, trenching, bypass pumping, bracing, 
bedding, backfilling, compaction, disposal of excess material and for all incidental 
labor and materials necessary to complete the work. 

C. ROCK EXCAVATION AND OVER-EXCAVATION. Measurement and payment 
for Rock Excavation and Over-Excavation will be measured and paid for only when 
provided for in the Proposal. Volume will be computed as follows: length will be 
measured along the centerline of the pipe; width will be the actual width used except 
in no case shall it exceed the maximum trench width specified; and depth will be 
calculated at 25 foot intervals from six inches below the bottom of the pipe to the top 
of the rock. For structures, volume will be computed by average end area method for 
the limits directed by the Engineer. Payment for ñRock Excavationò and Over-
Excavationò will be at the contract unit price listed in the proposal and shall be full 
compensation for excavation, hauling and disposing of excess material, and for all 
labor, equipment, tools, and incidental necessary to complete the work. No payment 
will be made for over-excavation beyond the limits directed by the Engineer. 

D. SELECT BACKFILL. Select Backfill will be measured by the cubic yard of material 
authorized by the Engineer and acceptably placed in the work. Volume will be 
computed as follows: length will be measured along the centerline of the pipe; width 
will be the actual width used except in no case shall it exceed the maximum trench 
width specified; and depth will be calculated at 25 foot intervals from top of pipe 
zone to top of fill. For structures, volume will be computed by average end area 
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method for the limits shown on the plans or directed by the Engineer. Payment for 
Select Backfill will be made at the contract unit price listed in the proposal and 
shall be full compensation for furnishing all materials, hauling, placing, 
compacting, disposing of excess material, and for all labor, equipment, tools, and 
incidental necessary to complete the work. 

E. GRANULAR BACKFILL. Granular bedding material around the pipe zones for 
water, sewer, and storm drain pipe, and on box culverts, inlet or junction boxes for 
the limits shown on the Plans will not be measured and paid for separately but will 
be considered incidental. Additional granular material placed above or below the 
pipe zone or Granular Backfill placed in lieu of Flowable Fill, both only when 
directed by the Engineer, shall be measured and paid for by the cubic yard of 
Granular Backfill. Volume will be computed by method stated above for Select 
Backfill. Payment for Granular Backfill will be made at the contract unit price 
listed in the proposal and shall be full compensation for furnishing all materials, 
hauling, placing, compacting, disposing of excess material, and for all labor, 
equipment, materials, and other related items necessary to complete the work. 

F. CONCRETE ENCASEMENT. Concrete encasement will be measured to the line and 
dimensions shown on the plans or as directed in the field by the Engineer. Payment 
for the concrete encasement at the contract unit price listed in the proposal shall be 
considered full compensation for furnishing and placing concrete, and for all labor, 
equipment, materials and other related items necessary to complete the work. 

H. PIPE CASING. Pipe casing will be measured by the linear foot along the centerline 
of the casing from end-to-end. Payment for casing at the contract unit price for 
size, type of casing, and method of installation (boring or open-cut) listed in the 
proposal shall be considered full compensation for furnishing and installing casing, 
spacers and end caps, including excavation and backfilling, boring when called for, 
and for all labor, equipment, materials and other related items necessary to 
complete the work. 

Payment will be made under: 

Pay Item Pay Unit 

Trench or Excavation Safety System Lump Sum 

Sanitary Sewer Trenching & Backfilling 0'-4' Linear Foot 

Sanitary Sewer Trenching & Backfilling 4'-8' Linear Foot 

Sanitary Sewer Trenching & Backfilling 8'-12' Linear Foot 

Sanitary Sewer Trenching & Backfilling 12' & deeper' Linear Foot 

Rock Excavation Cubic Yard 

Over-Excavation Cubic Yard 

Select Backfill Cubic Yard 

Granular Backfill Cubic Yard 

Pipe Casing (Size, Type & Installation Method) Linear Foot 

Concrete Encasement Cubic Yard 

Deep Patch cap will be measured and paid for separately as Deep Patch as specified 

in Section 370. 
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SECTION 206 
FLOWABLE FILL MATERIAL  

206.01 DESCRIPTION 

This item shall consist of the furnishing, mixing, and placing a flowable mixture of 
portland cement, fly ash, sand, and water for backfilling bridge abutments, pipe culverts, 
box culverts and other structures as called for on the Plans or in the Specifications. The 
material shall be placed in close conformity with the lines, grades, dimension, and 
details shown on the plans or established by the Engineer. 

206.02 MATERIALS 

The materials used in the flowable fill shall conform to the applicable requirements of 
Section 401 ñConcrete.ò 

A. MIX DESIGN. The mix design will be prepared by the Contractor and will be   
proportioned to produce a flowable mixture without segregation. Material for 
one cubic yard, absolute volume, shall be as follows: 

Cement 150 lbs. 
Fly Ash 100 lbs. 
Sand 3400 lbs. 

Compressive strength shall be a maximum of 300 psi at 28 days 

The mix design shall be accompanied by the following documentation: 

- A list of the weights of all components of the proposed mix (water and 
admixtures may be measured by volume; 

- Certified test results for flow, unit weight, and compressive strength. 

When unsatisfactory results or other conditions make it necessary, a new 
mix design will be established. 

B. SAMPLING AND TESTING. The Contractor is responsible for product quality 
control and the Owner will provide Quality Assurance testing according to 
subsection 401.07. 

Compressive strength shall be determined according to ASTM D4832 
ñPreparation and Testing of Soil-Cement Slurry Test Cylinders.ò 

206.03 CONSTRUCTION REQUIREMENTS. 

Mixing of flowable fill material shall be according to Section 401 ñConcrete.ò 

When deemed necessary by the Engineer, the flowable fill material shall be contained 
within the designated area by metal or wood forms that are sufficiently tight as to keep 
the loss of material to a minimum, or by sandbags, earth dams, or other means approved 
by the Engineer. Where lateral fluid pressure may be a concern, the flowable fill material 
may be placed in layers with each layer allowed to harden prior to placing the next layer. 
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The flowable fill material shall be discharged from the mixer and conveyed into the 
space to be filled according to Section 401. The fill material shall be brought up 
uniformly to the fill line shown on the plans or as directed by the Engineer. Placing of 
other material over flowable fill material may begin after the flowable fill material has 
taken its initial set, is stable, and does not displace under equipment. 

206.04 MEASUREMENT AND PAYMENT 

Flowable Fill will be measured by the cubic yard to the limits shown on the plans or as 
directed by the Engineer. Materials placed outside the limits shown on the plans due to 
over-excavation by the Contractor will not be compensated. 

Work completed, accepted, and measured as above will be paid for at the contract unit 
price bid per cubic yard for Flowable Fill, which price shall be full compensation for 
designing the mix; for furnishing, mixing, and placing the material; and for all labor, 
equipment, tools, and incidentals necessary to complete the work. 

Payment will be made under: 

Pay Item Pay Unit  

Flowable Fill Cubic Yard 
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SECTION 210 
SUBGRADE PREPARATION 

210.01 DESCRIPTION 

This work shall consist of shaping and compacting the subgrade prior to placing a base, 
surface course, or other improvements thereon. 

210.02 CONSTRUCTION REQUIREMENTS 

This work shall be done after any unstable sections of the subgrade have been repaired 
and after any existing base or surface courses required to be removed have been 
removed. 

The Contractor shall compact and shape the subgrade as may be necessary to produce, at 
the time the base or surface course is placed, the required density and stability in the top 
6 inches of the subgrade and the required grade and cross section. The Contractor will be 
required to scarify, dry the material, or apply water as may be necessary to obtain the 
required density and stability. Required density shall be as specified in other sections of 
these specifications. 

The subgrade stability shall be such that when any material for base or surface courses is 
deposited, no rutting or displacement of the subgrade will occur. 

210.03 MEASUREMENT AND PAYMENT  

Subgrade preparation will be measured by the square yard or by the station based on the 
areas shown on the plans. 

Payment for subgrade preparation, when listed in the bid form, shall be full compensation 
for scarification, drying or wetting soil, compaction and shaping subgrade and related 
work. When subgrade preparation is not listed as a separate pay item, it shall be 
considered incidental to work specified in Section 203 ñExcavation and Embankmentò. 

Payment for correction of unstable conditions below the top 6 inches will be as specified 
in other sections of these specifications. 

Page 114 



SECTION 211 
SUBGRADE MODIFICATION  

211.01 SCOPE OF WORK 

This work shall consist of combining existing pavement materials with subgrade soils to 
provide a modified subgrade or subbase. This work shall also include the combining of 
new materials, where so designated, with subgrade soils. 

211.02 MATERIALS 

A. AGGREGATE BASE COURSE. Aggregate Base Course shall conform to the 
gradation requirements of Section 305 ñAggregate Base Course.ò Other 
requirements of Section 305 are waived with the exception that the material 
shall not contain more than 10 percent, by weight, of shale and other deleterious 
matter. 

B. PRIME COAT. Prime coat shall be a medium curing cutback asphalt as specified 
in Section 320 ñPrime and Tack Coat.ò 

211.03 CONSTRUCTION METHODS 

Existing pavement materials consisting of asphalt concrete surfacing and aggregate base 
course shall be used to modify and stabilize the subgrade soils and provide a subbase for 
subsequent pavement courses. 

A. PREPARATION OF EXISTING MATERIALS. The existing asphalt surface 
shall be pulverized and reduced to a maximum size of three inches. Method of 
pulverizing shall be at the Contractor's option. Following pulverizing, the 
asphalt surfacing and aggregate base course shall be removed by windrowing in 
an adjacent lane or by stockpiling outside of the pavement area. 

B. GRADING AND SUBGRADE PREPARATION. After removal of the existing 
pavement materials the street grade shall be excavated as required for 
construction of the proposed pavement section shown on the plans. 

Grading and subgrade preparation shall conform to other sections of these 
specifications except that a finished subgrade is not required prior to combining 
the pavement materials. Density tests will not be performed, however, proof 
rolling will be utilized as required and as directed by the Engineer to evaluate 
the stability of the subgrade. Areas which show evidence of rutting, deflecting 
or yielding shall be corrected as directed by the Engineer. Undercut excavation 
and backfill shall conform to Section 203 ñExcavation and Embankment.ò 

C. PROCESSING. The existing pavement materials removed shall be placed on the 
subgrade in the proportions and to the depth shown on the plans. All existing 
pavement materials shall be utilized to the maximum extent possible. Any 
excess pavement materials shall be stockpiled in designated areas and will be 
salvaged by the City. Areas found to be deficient in the amount of existing 
pavement materials shall be supplemented from other areas within the project, 
or shall be supplemented by the addition of aggregate base course, as directed 
by the Engineer. 
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The materials placed shall be thoroughly mixed into the subgrade by rototilling or 
other approved method. Water shall be added as required to obtain the proper 
moisture content for compaction. The modified subgrade shall be constructed to 
the cross section shown on the plans and shall be compacted to the density and 
stability specified in Section 203 unless otherwise noted on the plans. 

D. FINISHING AND PROTECTION. At the time the base course is placed, the 
modified subgrade surface shall be uniform and the subgrade shall have 
the required stability. 

When directed by the Engineer, a prime coat shall be applied to the surface of the 
modified subgrade as protection against rain and as a dust palliative. Application 
of prime coat shall be as specified in other sections of these specifications. 

211.05 MEASUREMENT AND PAYMENT 

Subgrade modification will be measured by the square yard or by the station of finished 
subgrade surface. Payment at the contract unit price shall be full compensation for 
pulverizing, removing, stockpiling and replacing existing pavement material, processing, 
mixing and compacting and related work required for a completed subgrade. 

Aggregate base course will be measured by the ton. The Contractor shall furnish a legible 
copy of a weigh certificate at the point of delivery of the material. 

No separate payment will be made for existing pavement materials which are stockpiled 
and are not used in the modified subgrade. 

Prime coat will be measured and paid for as specified in Section 320. 
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SECTION 230 
GEOTEXTILE FABRIC F OR SOILS 

230.01 DESCRIPTION 

This work shall consist of furnishing and installing a geotextile fabric in 
pavement construction as shown on the plans. 

230.02 MATERIALS 

Geotextile fabric shall be a woven synthetic fiber fabric meeting the fabric properties 
listed herein. Fabric shall be Mirafi 500X (Ten Cate Nicolon) or approved equal. 

Fabric Properties ASTM Test 
Method 

Unit  Minimum  
Value 

Grab Tensile Strength D4632 lbs 200 
Grab Tensile Elongation D4632 % 15 
Trapezoid Tear Strength D4533 lbs 75 
CBR Puncture Strength D6241 lbs 700 
Apparent Opening Size (AOS)* D4751 U.S. Sieve 40 
Permittivity D4491 Sec

-1
 0.05 

UV Resistance (at 500 hours) D4355 % strength retained 70 
Weight D5261 oz/yd

2
 4.0 

Thickness D5199 Mils 20  

*ASTM D4751, AOS is a Maximum Opening Diameter Value 

230.03 CONSTRUCTION REQUIREMENTS  

The filter fabric shall be installed in strict accordance with the manufacturer's 
recommendation. All splice joints shall be provided with a minimum lap as specified by 
the manufacturer or as approved by the Engineer. 

Care shall be taken during the placement and installation of the material to prevent 
damage to the fabric. Damaged material shall be repaired by placing a piece of fabric 
large enough to cover the damaged area and lapping beyond the damaged area by a 
minimum of two (2) feet. 

230.04 MEASUREMENT AND PAYMENT  

Measurement and payment for the work included in this section of the specifications 
shall be at the unit price per square yard listed in the proposal for "Geotextile Fabric For 
Soilsò and in place. Payment shall be considered full compensation for all equipment, 
tools, material, labor, supplies and incidentals necessary to furnish and install 
stabilization fabric. 
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SECTION 290 
SITE RESTORATION  

290.01 SCOPE OF WORK 

The work shall consist of the restoration of the site within the limits of the right-of-way 
including clean-up, topsoil, seeding, sodding, irrigation system relocation and related 
work. 

The work under this item shall be accomplished as soon as practicable after the grading 
in an area has been completed in order to deter erosion of the roadway and siltation of 
streams and storm drainage system. 

290.02 TOPSOIL 

Topsoil shall be the surface layer of soil with no admixture or refuse or any material 
toxic to plant growth, and it shall be reasonably free from subsoil and stumps, roots, 
brush, stones more than 2" in diameter, clay lumps or similar objects. This surface layer 
of soil shall contain humus and organic matter and any grass roots and native seeds that 
may have accumulated in the surface layer. 

Topsoil stripped from within the project limits shall be stockpiled at an off-site location 
provided by the Contract unless on-site stockpile areas are designated on the plans. The 
topsoil shall be stockpiled in such a manner that other materials will not become 
intermixed and interfere with reuse of the topsoil. Topsoil shall be stripped from the 
designated areas and shall be stripped to a minimum depth of 6 inches unless otherwise 
indicated on the plans. 

When suitable topsoil is not available on the site, the Contractor shall locate and obtain a 
supply subject to the approval of the Engineer. The Contractor shall notify the Engineer 
sufficiently in advance of operations in order that necessary measurements and tests can 
be made. 

Immediately prior to dumping and spreading the topsoil on any area, the surface shall be 
loosened by disks or by other means approved by the Engineer, to a minimum depth of 2 
inches to facilitate bonding of the topsoil to the covered subgrade soil. The surface of the 
area to be topsoiled shall be cleared of all stones larger than 2 inches in diameter and all 
litter. 

The topsoil shall be evenly spread on the prepared areas to a uniform depth of 4 inches 
and with a surface elevation that is 2 inches below finished grade after compaction. 
Spreading shall not be done when the ground or topsoil is frozen, excessively wet, or 
otherwise in a condition detrimental to the work. Spreading shall be carried on so that 
seeding or sodding operations can proceed with a minimum of soil preparation or tilling. 
After spreading is completed, the topsoil shall be smooth-graded and the surface left at the 
prescribed grades in an even, properly compacted condition. The finished grades shall 
prevent the formation of low places or pockets where water will stand. Light rolling with 
placing or spreading equipment, and wetting if needed, will be required to consolidate the 
topsoil to the finished grades. 

Topsoil shall be compacted and graded to the requirements listed in Section 203 
Excavation and Embankment of these specifications. 
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290.03 SEEDING AND FERTILIZING  

A. MATERIALS. 

(1) Lime - Lime shall be agricultural grade ground limestone or approved 
equivalent. 

(2) Fertilizer - Fertilizer shall be a commercial grade, 10-20-10, uniform in 
composition, free flowing and suitable for application with mechanical 
equipment. It shall be delivered to the site in labeled containers conforming 
to current Arkansas fertilizer laws and bearing the name, trademark and 
warranty of the producer. 

(3) Seed - Except as herein modified, the seed shall comply with current rules 
and regulations of the Arkansas State Plant Board and the germination test 
shall be valid on the date the seed is used. It shall have a minimum of 98% 
pure seed and 85% germination by weight and shall contain no more than 
1% weed seeds. A combined total of 50 noxious weed seeds shall be the 
maximum amount allowed per pound of seed with the following 
exceptions: Johnson grass seed, wild onion seed, wild garlic seed, field 
bindweed seed, nut grass seed, sickle pod seed, sesbania seed, indigo seed, 
morning-glory seed, cocklebur seed, ballonvine, crotalaria spp., serrated 
tussock, and tropical soda apple will not be allowed in any amount 
whatsoever. Seed shall be furnished in sealed, standard containers. 

Seed which have become wet, moldy or otherwise damaged in transit or 
in storage will not be acceptable. 

Seed shall be composed of the following varieties and weight per acre: 

Bermuda - Common - Hulled (Spring & Summer & Fall) 10 lb./acre 
Bermuda - Common - Unhulled (Fall) 10 lb./acre 
Red Fescue (Spring, Summer & Fall) 20 lb./acre 
Annual Rye (Spring & Fall) 30 lb./acre 

(4) Mulch - Mulch cover shall consist of straw from threshed rice, oats, wheat, 
barley or rye; of wood excelsior; or from hay obtained from various 
legumes or grasses, such as lespedeza, clover, vetch, soybeans, bermuda, 
carpet sedge, bahia, fescue or other legumes or grasses, or a combination 
thereof. Mulch shall be dry and reasonably free from Johnson grass or other 
noxious weeds and shall not be excessively brittle or in an advanced state of 
decomposition. All material will be inspected and approved prior to use. 

(5) Tackifiers - Tackifiers used in mulch anchoring shall be of such quality that 
the mulch cover will be bound together to form a cover mat that will stay 
intact under normal climatic conditions. 

(6) Water - Water shall be of irrigation quality and free of impurities that would 
be detrimental to plant growth. 

B. SEED BED PREPARATION. Areas to be seeded shall be dressed to the shape 
and section shown on the plans. All excess dirt, construction materials, trees, 
rubbish, debris, roots and stumps shall be removed and disposed of off-site. The 
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Contractor shall obtain soil samples, to a depth of five inches, from each 
major soil area, and have a lime requirement analysis conducted. 

Lime at the rate determined by the lime requirement test shall be uniformly spread 
on areas to be seeded prior to their being roughened or scarified.. The seed bed 
shall then be thoroughly pulverized by means of disk harrows or other approved 
methods, thoroughly mixing lime and soil to a depth of four inches. Objectionable 
foreign matter turned up shall be removed. Water shall be applied in order to 
maintain the desired moisture content in the soil. Disk harrowing shall be 
followed by use of a spiked-tooth harrow to provide a finer surface texture. 

C. FERTILIZING. Fertilizer shall be applied at a rate of 800 pounds per acre. 
Fertilizer shall be uniformly incorporated into the soil to a depth of at least two 
inches. It may be worked into the soil alone or in conjunction with the required 
lime. The fertilizer may be drilled into the soil or combined with the seed in the 
hydroseeding operation. 

D SEEDING. Seed shall be placed either by broadcasting, drilling or by 
hydroseeding. Broadcast sowing may be accomplished by hand seeders or by 
approved power equipment. Either method shall result in uniform distribution 
and no work shall be performed during high winds. The area seeded shall be 
lightly firmed with a cultipacker immediately after broadcasting. 

When the seed is drilled, it shall be in rows parallel to the toe of the slope. Drills 
shall not be more than six inches apart. Fertilizer and seed shall not be drilled 
together and shall not be mixed. 

If a hydroseeder is used, fertilizer and seed may be incorporated into one 
operation, but a maximum of 800 pounds of fertilizer shall be permitted per each 
1500 gallons of water. The area shall be lightly firmed with a cultipacker 
immediately prior to hydroseeding. 

E. MULCHING. Mulch cover shall be applied at the rate of 4000 pounds per acre 
immediately after seeding and shall be spread uniformly over the entire area by 
approved power mulching equipment. When approved by the Engineer, the 
Contractor may use hand methods to apply mulch cover to small or inaccessible 
areas. If the Contractor so elects, an approved mulching machine may be used 
whereby the application of mulch cover and tackifier may be combined into one 
operation. If this method is used, no change in application rates will be allowed. 
In its final position, the anchored mulch shall be loose enough to allow air to 
circulate, but compact enough to partially shade the ground and reduce the 
impact of rainfall on the surface of the soil. Care shall be taken to prevent 
tackifier material from discoloring or marking structures, pavements, utilities, or 
other plant growth. Removal of any objectionable discoloration shall be at no 
cost to the Owner. 

F. MULCH ANCHORING. Immediately following or during the application of the 
mulch cover on seeded areas, the mulch shall be anchored by one of the 
following methods: 

- Tracking or Roller Method. The mulch shall be effectively pressed into the soil 
using steel cleated track or cleated roller equipment. The anchoring shall be 
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performed so that the grooves formed are perpendicular to the flow of water 
down slopes. The equipment and method used shall produce acceptable results. 

- Asphalt Tackifier. Asphalt shall be applied at the rate of approximately 0.05 
gallon per square yard. Application shall be made using a pressure distributor to 
ensure constant and uniform distribution. The use of asphalt may be reduced or 
eliminated by the Engineer at selected locations. Other tackifiers may be used 
as approved by the Engineer. 

The method used shall be at the Contractorôs option unless otherwise specified or 
directed. In lieu of separate application of tackifiers, the Contractor may use 
equipment that combines the application of mulch and tackifier into one 
operation. Application shall be at the specified rates. 

G. WATER. After application of the mulch cover, water shall be applied in sufficient 
quantity to thoroughly moisten the soil to a depth of pulverization and then, as 
necessary, to germinate the seed and maintain growth at the direction of the 
Engineer for a period of at least 3 weeks. The time required for application of 
water will not be included in the computations of contract time for completion of 
the project provided all other work under the contract has been completed. 

H. RESEEDING. After germination has occurred, any area which does not have a 
stand of grass shall be refertilized and reseeded and watered in accordance with 
the above paragraphs at no cost to the Owner. Any portion of the seeded area 
which becomes gullied or otherwise damaged shall be repaired at no cost to the 
Owner and a stand of grass obtained. 

290.04 SOLID SODDING 

Sod shall consist of live, growing grass and shall be Bermuda unless other types of grass 
are specified. If zoysia grass is existing in area to be resodded, then zoysia grass sod shall 
be provided at no additional cost. 

The sod shall be sufficiently thick to secure a dense stand of live grass. The sod shall be 
live, fresh, and uninjured at the time of placing. It shall have a soil mat of sufficient 
thickness adhering firmly to the roots to withstand all necessary handling. It shall be 
placed as shown as possible after being cut and shall be kept moist from the time it is cut 
until it is placed in its final position.. The sod shall be free from obnoxious weeds or 
other grasses and shall not contain any matter injurious to its growth or which might 
affect its subsistence or hardiness when transplanted. 

The areas to be sodded shall be brought to a reasonable smooth and uniform surface to 
conform to the finished grade and cross section shown on the plans. A layer of topsoil 
shall be placed not less than 2" in depth and shall be in a firm but uncompacted condition 
with a relatively fine texture at the time of sodding. Sod strips shall be laid along contour 
lines, by hand, commencing at the base of the area to be sodded and working upward. 
The transverse joints of sod strips shall be broken, and the sod carefully laid to produce 
tight joints. At the top of slopes the sod shall be turned into the embankment slightly and 
a layer of earth placed over it and compacted to conduct surface water over and onto the 
sod. The sod shall be firmed, watered, and refirmed immediately after it is placed. The 
firming shall be accomplished by use of a lawn roller or approved tamper, with care 
being taken to avoid tearing end strips of sod. 
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When sodding is complete, the sodded areas shall be cleared of loose sod, excess soil, or 
other foreign material; a thin application of topsoil shall be scattered over the sod as a top 
dressing; and the areas thoroughly moistened. 

Sod placed on slopes steeper than 3 horizontal to one vertical shall be pegged with 
wooden pegs or other approved devices driven through the sod into firm earth. 

Sodded areas shall be thoroughly watered immediately after they are planted and shall 
be subsequently watered and mowed as required until completion and final acceptance 
of the project. 

No sod shall be placed prior to inspection and approval of prepared topsoil. 

When specified on the construction plans, solid sodding shall be overseeded with annual 
rye. Seed shall be applied at a rate of 6 to 10 lb/1000 ft

2
. 

290.05 CLEANUP 

Prior to final acceptance and payment, the Contractor shall remove all machinery, 
equipment, surplus materials, rubbish, etc., from the project. Contractor shall restore to 
original condition those portions of the site not designated for alteration by the 
Contractor. Pavement, driveways and sidewalks, gutters and storm drainage facilities 
shall be cleaned and all soils and other debris removed. 

290.06 MEASUREMENT AND PAYMENT 

No separate payment will be made for site restoration and clean-up except for the items 
listed below when shown on the bid form. Compensation for site restoration and clean-up 
shall be considered incidental to other work specified in these specifications. 

No separate payment will be made for topsoil. Compensation for excavation, hauling, 
preparation and placement of topsoil shall be considered incidental to other work 
included in this section. 

Seeding, Fertilizing and Mulching, when listed on the bid form, will be measured and 
paid for on an unit price basis. Seeding, fertilizing and mulching will be measured by the 
square yard or acre as listed on the bid form. Payment at the contract unit price shall be 
full compensation for furnishing and applying topsoil, seed, fertilizer, lime, mulch and 
water; for seed bed preparation and for maintaining seeded areas. 

Solid Sodding will be measured by the square yard of sodded area. Payment at the 
contract unit price shall be full compensation for furnishing and placing of topsoil and 
sodding, compaction of topsoil, preparation of areas to receive sod, rolling of sod, 
overseeding with annual rye (when specified on the construction plans), water and for 
maintenance of sodded areas. 

Unless shown on the bid form as a pay item, Irrigation System Relocation shall be 
incidental to the project, and no separate payment shall be made. If listed as a separate 
pay item, Irrigation System Relocation will be shown in the bid form as a lump sum 
reimbursable contingency amount determined by the Engineer. Payment will be made 
only for work where construction of new improvements requires the relocation of an 
existing irrigation system. Repairs required due to Contractor negligence will not be paid 

for. All work shall be approved by the Engineer and accomplished on a Force Account 
basis as specified in section 109.05 Extra and Force Account Work. 
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DIVISION 300 - PAVEMENTS 

SECTION 305 
AGGREGATE B ASE COURSE 

305.01 SCOPE OF WORK 

This item shall consist of a foundation course for surface course, for other base courses, or 
for pavements. It shall be constructed on the prepared subgrade, subbase, or other 
completed base course according to these specifications and in substantial conformity with 
the lines, grades, compacted thickness, and typical cross section shown on the plans. 

305.02 MATERIALS 

Aggregate Base Course shall be gravel and/or crushed stone so proportioned as to meet 
the requirements listed below and that is from a currently qualified aggregate material 
source as listed on the AHTD Qualified Product List. Material shall be any mechanically 
crushed natural rock or stone of igneous, sedimentary, and/or metamorphic origin 
produced from a solid geological formation by quarrying methods. 

SIEVE PERCENT PASSING 
1-1/2" 100 

1" 60-100 
3/4" 50-90 
3/8" 
#4 25-55 
#10 
#40 10-30 
#200 3-10 

Max. Plasticity Index (Minus #40 Material) - 6 
Min. Percent Crusher-Run Material - 90 
Percent Wear by the LA Test (AASHTO T96) - not greater than 45 

The fraction passing the #200 sieve shall not be greater than two-thirds of the fraction 
passing the #40 sieve. The fraction passing the #40 sieve shall have a liquid limit not 
greater than 25. 

Material furnished shall not contain more than 5% weight of shale, slate, and other 
objectionable, deleterious, or injurious matter. 

When the material contains aggregate larger than that specified, the oversize aggregate 
shall be removed by screening or by screening and crushing. The removal of large size 
aggregate by hand methods will not be permitted. 

When it is necessary to blend two or more materials, each material shall be 
proportioned separately through mechanical feeders to ensure uniform production. 
Premixing or blending to avoid separate feeding will not be permitted. Production of 
material by blending materials on the roadway to obtain a mixture that will comply the 
requirements specified herein will not be permitted. 

The Contractor shall furnish certification from the material supplier of material 
manufacture, analysis or other information when specified or requested by the Engineer. 
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Copies of material tickets shall be furnished to the Engineer at the point of delivery to 
the project site. Material tickets, and weight scales used to generate tickets, shall meet 
the requirements of subsection 109.02.E. ñMeasurement of Quantities.ò 

305.03 CONSTRUCTION METHODS 

The subgrade shall be prepared as specified in Section 210 ñSubgrade Preparationò and 
shall be free from an excess or deficiency of moisture at the time of placing the base 
course material. The subgrade shall also comply, where applicable, with the 
requirements of other items that may be contained in the Contract that provide for the 
construction, reconstruction, or shaping of the subgrade or the reconstruction of the 
existing base course. 

The base course material shall be placed on a completed and approved subgrade or 
existing base that has been bladed to substantially conform to the grade and cross section 
shown on the plans. 

Base course material shall not be placed on a frozen subgrade or subbase. 

The aggregate shall be placed on the subgrade or other base course material and spread 
uniformly to such depth and lines that when compacted it will have the thickness, width, 
and cross section shown on the plans. If the required compacted depth of the base course 
exceeds 6 inches, the base shall be constructed in two or more layers of approximate 
equal thickness. The maximum compacted thickness of any one layer shall not exceed 6 
inches except when vibrating or other approved types of special compacting equipment 
are used, the compacted depth of a single layer of base course may be increased to 8 
inches upon approval of the Engineer. Each layer shall be stable before advancing to the 
next layer sequence. 

Placement of the base course shall be terminated if rutting or yielding of the 
subgrade occurs due to hauling, spreading or any other reason. Correction of rutted 
or yielded areas shall be as specified in other sections or as directed by the Engineer. 

The material shall be spread the same day that it is hauled. Spreading shall be performed 
in such manner that no segregation of coarse and fine particles nor nests or hard areas 
caused by dumping the aggregate on the subgrade will exist. Care shall be taken to 
prevent mixing of subgrade or unspecified material with the base course material during 
the blading and spreading operation. 

Aggregate shall not be dumped or mixed on an existing or newly constructed ACHM 
course or PCC Pavement that will not be overlaid under the same Contract nor on any 
open graded base course. Mechanical spreading equipment shall be used, if necessary, to 
place the base course on the subgrade. 

If sufficient working space is not available to allow proper aeration or addition of 
water to the base, the base material shall be mixed by any satisfactory method before 
placement. 

Each course shall be thoroughly mixed for the full depth of the course and shall be 
compacted by any satisfactory method that will produce the density specified in 
subsection 305.04. The aggregate shall be maintained substantially at optimum moisture 
during the mixing, spreading, and compacting operations, water being added or the 
material aerated as necessary. The specified grade and cross section shall be maintained 
by blading throughout the compaction operation. Shoulders are considered to be within 
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the normal traveled way. The aggregate shall be compacted across the full width of 
application. 

The compacted thickness of the base course shall be within 1/2 inch, plus or minus, of 
the specified thickness. The compacted subbase course will be tested for depth. The 
Contractor shall correct all deficiencies by scarifying, removing or placing additional 
material, mixing, reshaping and recompacting to the specified density. 

305.04 QUALITY CONTROL AND QUALITY ASSURANCE ACCEPTANCE 
TESTING 

A. QUALITY CONTROL BY THE CONTRACTOR. The Contractor shall perform 
all applicable quality control sampling and testing aggregate base course 
mixtures used on the project. The Contractor is responsible for product quality 
control during handling, blending, storing, transporting, and placement 
operations, and for necessary adjustments in proportioning of the materials to 
maintain the tolerances specified for the mix. 

Sampling shall be performed according to AASHTO T 2. Test methods shall be 
as shown below: 

Property Test Method(s)  

Sieve Analysis AASHTO T 27 
Moisture-Density Relationship AASHTO T 180 Method D, 

(Modified) 
Percentage of Wear AASHTO T 96 
Soundness AASHTO T 104 
Moisture & Density (In-Place) AASHTO T 239 & T 238 

B. QUALITY ASSURANCE AND ACCEPTANCE. The Owner will provide for 
Quality Assurance tests for the purposes of determining acceptance 
of the base course and materials. The material in each course shall be compacted 
to a density, as determined by AASHTO T310 (ASTM D2922), Direct 
Transmission, of not less than 95 percent of the maximum laboratory density. 
Density and thickness of the material shall be tested at a frequency of one test per 
750 square yards. All other tests shall be conducted at a minimum of one test for 
each type of aggregate used per project. All tests shall be in accordance with the 
test methods shown above under Quality Control. 

305.05 MEASUREMENT AND PAYMENT 

Aggregate Base Course will be measured by the cubic yard based on the in-place 
compacted volume. The volume will be computed from the actual area of the base 
course and the specified plan thickness. Only on projects required to follow Arkansas 
Highway and Transportation Department specifications might Aggregate Base Course 
be measured by the ton. 

Aggregate Base Course for Driveways will be measured by the square yard for the 
plan specified thickness. 
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Payment at the contract unit price for the above items shall constitute full compensation 
for furnishing and placing aggregate base course including spreading, finishing, 
compaction, water and related items, and for all labor, equipment, tools and incidentals 
necessary to complete the work. 

 

Payment will be made under: 

Pay Item Pay Unit 

Aggregate Base Course Cubic Yard 
Aggregate Base Course (AHTD project) Ton 
Aggregate Base Course for Driveways Square Yard 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  



 
SECTION 310 

ASPHALT CONCRETE HOT MIX (ACHM) BASE COURSE  

310.01 DESCRIPTION 

This item shall consist of a base course constructed on an accepted course according to 
these specifications and in substantial conformity with the lines, grades, and typical 
cross section shown on the plans. 

310.02 SUBMITTALS 

The design and quality control of ACHM Base Course shall be according to Section 330 
ñACHM Coursesò as applicable. The Contractor shall submit one mix design for each of 
the particular mixtures listed on the plans or in the Contract. 

310.03 MATERIALS 

The base course shall consist of a mixture of gravel and/or crushed stone, asphalt binder, 
and any required additives as shown in the table below. The materials shall comply with 
the following requirements: 

A. MINERAL AGGREGATE. Mineral Aggregate shall conform to the 
requirements of Section 305 ñAggregate Base Course.ò The aggregate shall be 
free of adherent films of material that prevent coating by the asphalt material. 

B. ASPHALT BINDER. Asphalt binder, and anti-strip when required, shall conform 
to the requirements of Section 409 ñMaterials and Equipment for Asphalt Concrete 
Plant Mix Courseò of AHTD Standard Specifications. 

When required by the mix design, the asphalt binder shall contain a heat-stable anti-strip 
additive. It shall be added at the rate determined by the laboratory mix design. The anti-
strip additive shall be added by an in-line blending process just before introduction of 
the asphalt binder to the mixer. Addition of the anti-strip additive at the refinery will not 
be permitted. 

DESIGN REQUIREMENTS FOR 
ACHM BASE COURSE 

Asphalt Binder Content %: 3.0-5.0 
No. of Blows: 50 
Minimum Marshall Stability: 1000 lbs. 
% AV: 3.0-8.0 
Minimum Water 

Sensitivity Ratio: 75% 
% Anti-strip: As Required 

The Engineer will have the option to inspect and test materials at the source or upon delivery 
to the site. The Engineer shall have full access for plant inspection during preparation, 
manufacture, or delivery of materials. The Contractor shall furnish certifications of material 
manufacture, analysis or other information when specified or requested by the Engineer. 
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The contractor shall notify the Engineer at least 10 calendar days in advance of its 
intention to use materials for which tests are specified to allow time to perform the tests. 
When requested, the Contractor shall assist the Engineer in obtaining samples and in 
performing inspection of materials. 

310.04 EQUIPMENT 

Equipment used in this construction shall comply with Section 330 ñAsphalt Concrete Hot 
Mix Courses.ò 

310.05 CONSTRUCTION REQUIREMENTS AND ACCEPTANCE 

Construction requirements and acceptance shall conform to the requirements of Section 
330 ñAsphalt Concrete Hot Mix Coursesò as applicable except that the minimum density 
required shall be 90% of the maximum theoretical density. The field density of the 
compacted base course shall be determined by testing of core samples. A minimum of one 
density test will be made for each 750 square yards of finished surface unless otherwise 
directed by the Engineer. 

All ACHM Base Course shall be placed utilizing an asphalt paver. 

The compacted base course will be checked for depth and all deficiencies shall be 
corrected by placing additional material, removing and replacing material, and 
recompacting as directed. 

310.06 MEASUREMENT AND PAYMENT 

ACHM Base Course acceptably completed shall be measured by the ton. The Contractor 
shall furnish a legible copy of the weigh certificate showing the gross, tare, and net weight 
of each truck load of asphalt concrete hot mix stabilized base course. When an automatic 
batching system is used, the certificate may only show the net weight of material furnished. 
Certificates shall be provided to the Engineer at the point of discharge to the paver. 

ACHM Base Course will be paid for at the contract unit price bid per ton. Payment at the 
Price listed in the Proposal shall be considered full compensation for all equipment, tools, 
material, labor, supplies, and incidentals necessary for the completed base course. 

Payment will be made under: 

Pay Item Pay Unit  

ACHMBase Course Ton 
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SECTION 311 
PORTLAND CEMENT CONCRETE BASE  

311.01 SCOPE OF WORK 

This item shall consist of constructing a course of Portland cement concrete base on a 
prepared surface according to these specifications, in reasonably close conformity with 
the established lines, grades, and typical cross sections shown on the plans or established 
by the Engineer. 

311.02 MATERIALS 

All concrete shall be Class ñAAò (3500 psi) air entrained, fiber reinforced, as specified in 
Section 401 ñConcrete.ò The maximum size of aggregate used shall be 1-1/2" with a 
gradation conforming to ASTM C33, Gradation No. 467. 

When High Early Strength Concrete is specified for the P.C. Concrete Base, or is 
requested by the Contractor and approved, it shall conform to the requirements specified 
in Section 401 of the specifications. 

311.03 CONSTRUCTION METHODS 

All work in this section shall meet the applicable requirements of Section 401 ñConcreteò 
unless noted otherwise. 

A. OPENING PAVEMENT TO TRAFFIC. The Engineer shall decide when the base 
course shall be opened to traffic and/or when placement of pavement surfacing can 
proceed. The base course shall not be subjected to any traffic until it has reached 
75% of the design strength. If High Early Strength Concrete is used, the base 
course may be opened to traffic in 24 hours, or earlier if previous test data indicates 
adequate strengths. 

B. SUBGRADE PREPARATION. Where required, the existing pavement and subgrade 
shall be removed to the depth specified, and replacement of unsuitable subgrade soils 
by means of undercut excavation and backfill shall be accomplished as directed and 
specified by the Engineer. Undercut excavation and backfill and compaction of the 
subgrade shall be in accordance with Section 203 ñExcavation and Embankment.ò 

C. JOINTING. Contraction joints shall be installed at a twenty foot maximum spacing 
unless otherwise directed by the Engineer. 

D. SMOOTHNESS TOLERANCE. The completed base course shall be checked with 
a 10-foot straight edge for smoothness. Areas showing high spots of more than 1/4 
inch, but not exceeding 1/2 inch, in 10 feet, shall be marked and immediately ground 
down with an approved grinding tool to an elevation within the 1/4 inch tolerance. 
Where the departure from the correct cross section exceeds 1/2 inch, the base course 
shall be removed and replaced by and at the expense of the Contractor. Any area so 
removed shall be not less than 10 feet in length nor less than the full width of the lane 
unless otherwise directed by the Engineer. 
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E. FINISH. The surface shall be given a Class 1, Ordinary Surface finish. Prior to 
placement of any asphalt surface course, a tack coat shall be applied to the surface 
of the concrete base course at a rate of 0.10 to 0.15 gallons per square yard. 

F. TOLERANCE IN BASE THICKNESS. The base course thickness shall be evaluated 
in accordance with and shall conform to the requirements of subsection 350.09. 

311.04 QUALITY CONTROL AND QUALITY ASSURANCE ACCEPTANCE 
TESTING 

The Contractor is responsible for product quality control and the Owner will provide 
Quality Assurance testing according to subsection 401.07 ñQuality Control and Quality 
Assurance Acceptance Testing.ò 

311.04 MEASUREMENT AND PAYMENT . 

Portland cement concrete base will be measured by the square yard of completed base 
course. 

Portland cement concrete base will be paid for at the contract unit price for ñP.C. Concrete 
Base.ò Payment shall be full compensation for removing existing pavement and base 
within the limits of the base course, preparing the subgrade, furnishing, transporting, and 
placing concrete, jointing, curing, tack coat, and for all labor, equipment, tools, and 
incidental necessary to complete the work. 

Payment will be made under: 

Pay Item Pay Unit  

P.C. Concrete Base (ñ Thickness) SY 

P.C. Concrete Base (High Early) SY 
(ñ Thickness) 
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SECTION 320 
PRIME AND TACK COATS  

320.01 DESCRIPTION 

This item shall consist of a single application of asphalt material and, if required, blotter 
material applied to the completed and approved subgrade, to the base course, or on the 
existing asphalt or concrete surface according to these specifications and in reasonably 
close conformity with the lines shown on the plans or as directed. 

320.02 MATERIALS 

Materials shall conform with the requirements below. In general for prime coats, a medium 
curing cut-back asphalt, an anionic emulsified asphalt (SS-1 or -1h), a cationic emulsified 
asphalt (CSS-1 or -1h) or an asphalt penetrating prime will be used. For tack coats, a rapid 
curing cut-back, a cationic emulsified asphalt (CSS-1 or -1h) or an anionic emulsified 
asphalt (SS-1 or -1h) will be used. Dependent upon the texture of the base and the season of 
the year that the work is being performed, the Engineer will select the particular grade of the 
type of asphalt material that will be used. Samples of asphalt material will be tested 
according to applicable AASHTO or ASTM methods. 

A. Rapid Curing Cut-back Asphalt (RC-70, -250, -800 or -3000). Rapid Curing Cut- 
back Asphalt shall conform to the requirements of AASHTO M 81. 

B. Medium Curing Cut -back Asphalts (MC-30, -70, -250, -800, or -3000). Medium 
Curing Cut-back Asphalt of the grade designated shall conform to the requirements 
of AASHTO M 82. 

C. Anionic Emulsified Asphalt (SS-1, or SS-1h). Anionic Emulsified Asphalt shall 
conform to the requirements of AASHTO M 140 (ASTM D 977). 

D. Cationic Emulsified Asphalt (CSS-1 or CSS-1h). Cationic Emulsified Asphalt 
shall conform to the requirements of AASHTO M 208 (ASTM D 2397). 

E. Asphalt Penetrating Prime. This material shall be produced by fluxing asphalt 
base with suitable solvents. Penetrating prime shall conform to the following 
requirements: 

ASPHALT PENETRATING PRIME  

Item Min.  Max. 

Flash Point, Pensky Martens 1000 F - 

Viscosity, Saybolt Furol at 
1220

 F, seconds 
40 120 

Distillation AASHTO T 78: 

Over at 437
0
 F vol. percent total 

solvent 
15 45 
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Over at 500E F vol. percent total 
solvent 

55 80 

Over at 600E F vol. percent total 
solvent 

85 - 

Residue from distillation at 
680E F, volume percent 

50 - 

Test of residue from distillation: 

Softening point (R&B) 115E F 165
E 
F 

Penetration at 77E F, mm/10 10 90 
 

Base shall be asphalt refined from petroleum crude oil. 

320.03 APPLICATION TEMPERATURES  

Asphalt material shall be applied at a temperature that provides proper and uniform 
distribution and within practical limits avoiding higher temperatures than necessary. 
Satisfactory application usually should be obtained within the recommended ranges 
shown below. 

No material shall be heated above the maximum allowable temperatures shown: 

Type and Grade Recomme 
nded 

Range 
(EF) 

Maximum 
Allowable 
(EF) 

RC-70 80-150 175 

RC-250 100-175 200 

RC-800 160-225 250 

RC-3000 200-275 290 

MC-30, MC-70 80-150 175 

MC-250 100-200 230 

MC-800 185-260 275 

MC-3000 225-275 290 

SS-1, SS-1h, CSS-1, 70-160 160 

Asphalt Penetrating 
Prime 

130-200 230 

 

Note: Heating of asphalt materials (except emulsions) constitutes a fire hazard to various 
degrees. Proper precautions should be used in all cases and especially with rapid curing 
cutbacks, as the maximum allowable temperature may exceed the flash point. 
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320.04 EQUIPMENT 

A. HEATING EQUIPMENT. Equipment for heating asphalt material in tank cars or 
storage tanks shall have adequate capacity to heat the material by steam coils, 
electricity, or other means such that no flame shall come in contact with the heating 
tank. 

The heating equipment shall be provided with an accurate thermometer to indicate 
the temperature of the asphalt material in the unit to which heat is being applied. 
Heating equipment that agitates the material will be prohibited if, in the opinion of 
the Engineer, it injures or in any way changes the characteristics of the material. The 
introduction of free steam directly into asphalt material will not be permitted. 

B. PRESSURE DISTRIBUTORS. Each pressure distributor used for applying asphalt 
material shall be equipped with the following listed appliances or devices: 

(1) Tachometer devices registering traveling speed in feet per minute or feet per 
second. 

(2) A gauge, indicating pump pressure or output in gallons per minute or gallons per 
second passing through the nozzles. 

(3) Thermometer well and accurate thermometer to indicate the temperature in 
degrees Fahrenheit of the asphalt material in the distributor. 

(4) Spray bars shall be of adjustable length and height and the distributor shall 
produce a 50% lap of the sprays from adjacent nozzles. 

(5) A power unit and pump system that will supply a uniform pressure through the 
entire length of the spray bar to provide equal output from all nozzles. 

(6) Calibrated metal measuring stick, marked in increments of not more than 10 
gallons. 

(7) Easily removable dome cover. 
(8) Wind guard on ends of spray bars. 

Calibration of the distributor will be checked by the Engineer before being used on 
the work. Distributors previously calibrated by the City or by a state Department of 
Transportation or the manufacturer, and certified in writing, will be accepted. 
Distributors will be kept free from sludge or other residue and at any time there is 
evidence of inaccuracy they will be subject to re-calibration. The Contractor shall 
provide, at no cost to the City, all necessary equipment, materials, and assistance for 
any required calibration. 

320.05 CONSTRUCTION REQUIREMENTS 

The methods employed in performing the work, and all equipment, tools, and machinery 
used in handling materials and executing any part of the work shall be subject to the approval 
of the Engineer before the work is started, and whenever found unsatisfactory, shall be 
changed and improved as required. All equipment, tools, and machinery used shall be 
maintained in a satisfactory working condition and shall meet the requirements above. 

The surfaces of all structures shall be protected by some satisfactory method to prevent their 
being disfigured by the application of asphalt material. Objectionable asphalt discoloration, 
caused by the Contractor's operations, shall be removed from all roadway, bridge structures, 
culverts, handrails, guard fence, curbing and similar items at no cost to the City. 
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A. CLEANING. Immediately preceding the application of prime or tack coat, the 
surface to be treated shall be cleaned of dust, dirt, and loose or foreign material by 
sweeping with mechanical brooms. Care shall be taken to clean but not loosen or 
dislodge the embedded aggregate in base courses. Patches of asphalt, dirt, or other 
material that do not form an integral part of the surface to be treated shall be 
removed. If deemed necessary by the Engineer, the surface shall be sprinkled with 
water and given an additional sweeping. 

The cleaning operations shall be carried only far enough in advance of the 
application of the asphalt material to ensure the surface being properly prepared at 
the time of application. When the existing surface is an old concrete pavement, 
excess joint and crack filler shall be removed from the surface. 

Surfaces shall be approved by the Engineer before tack or prime coat application is 
started. 

B. APPLICATION OF PRIME COAT. After the surface to be treated has been prepared 
in accordance with the specifications as outlined above, the asphalt material for the 
prime coat shall be sprayed uniformly over the surface by means of an approved 
mechanical pressure distributor at the rate of application indicated on the plans, or as 
directed by the Engineer. 
Following the application of the prime coat, the road will be closed to traffic, if 
practicable, for a period of time sufficient to allow the proper curing of asphalt 
coating. Prime coat shall be allowed to cure a minimum of 3 days before any 
successive application of asphalt material. However, the minimum three day curing 
time may be waived when, in the opinion of the Engineer, the prime has sufficiently 
cured to allow placement of successive courses. No material for a succeeding course 
shall be placed on a primed base course until the prime coat has cured sufficiently to 
prevent damage by hauling operations. When shown on the plans or directed by the 
Engineer, the prime coat shall be applied in half widths in order to allow free passage 
of public traffic at all times. 

Prime coat shall not be applied when the air temperature is below 45 degrees F, nor 
shall it be applied to a surface having excess moisture, nor when general weather 
conditions, in the opinion of the Engineer, are not suitable. Special precautions shall 
be observed to ensure a uniform distribution of the asphalt material. The distributor 
shall be so adjusted and operated at all times as to distribute evenly the material 
being applied. Deposits of asphalt material upon the road surface in excess of the 
quantity specified, caused by stopping or starting the distributor, by overflow, 
leakage, or otherwise, will not be permitted and shall be removed. 

The asphalt material shall be applied at the temperature specified in subsection 320.03. 
The rate of application shall be from 0.10 gallons per square yard to 0.25 gallons per 
square yard as designated by the Engineer. The distributor shall be operated at a 
pressure of not less than 30 psi nor more than 70 psi. The Contractor shall provide the 
necessary facilities for determining the temperature of the asphalt material in the 
heating equipment and in the distributor, for determining the rate of application, and for 
securing uniformity of distribution at longitudinal and transverse joints. 

If the primed surface becomes damaged from any cause whatsoever, such areas shall 
be cleaned thoroughly or patched and re-treated at no cost to the Owner. 

C. APPLICATION OF TACK COAT. When an asphalt course is to be laid on an asphalt 
or concrete surface, a tack coat shall be applied prior to placing the course. The tack 
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coat shall be applied by means of a pressure distributor in the same manner as outlined above 
for the application of prime coat. When emulsified asphalt is used it shall be diluted with 
water in order to ensure complete coverage and adhesion to the pavement surface. The 
asphalt material shall be applied at the temperature specified. The rate of application shall be 
from 0.03 gallons per square yard to 0.10 gallons per square yard as designated by the 
Engineer. The tack coat shall be applied sufficiently in advance of the asphalt course to allow 
the proper curing of the asphalt material but shall not be applied so far in advance as to lose 
its adhesiveness as a result of being covered with dust or foreign material. If the tack coat 
becomes damaged or covered with foreign material, such areas shall be cleaned as necessary 
and re-treated at no cost to the City. 

320.06 BLOTTER COURSE 

A. GENERAL. When directed, the fresh prime coat shall be covered by a blotter course 
in order to permit immediate use of the road by traffic without undue damage to the 
work or inconvenience to the traveling public. 

B. MATERIAL. The material for the blotter course may be an approved, clean, sandy 
material from a local source or may be a commercially processed sand. Material 
used shall be free from lumps, roots, sticks, or other foreign matter. 

C. CONSTRUCTION REQUIREMENTS. Before the primed surface is opened to traffic, 
the blotter course shall be distributed evenly over the primed surface in such quantity 
as may be necessary to blot the surplus asphalt and prevent it from picking up under 
traffic. The surface shall then be dragged with an approved type of drag broom, 
supplemented as necessary by hand brooming, so as to distribute the material evenly. 

320.07 MEASUREMENT AND PAYMENT 

Asphalt material will be measured by the gallon. The number of gallons will be 
determined by outage measurements of the distributor as delivered on the road, based on a 
volume constant of 60 degrees F for cut back asphalt and 70 degrees F for emulsified 
asphalt. Deduction shall be made for the number of gallons not actually used in the 
performance of the work. Any quantity of water added to dilute emulsified asphalt will 
not be included in the pay quantity. 

Blotter course material, applied at the direction of the Engineer, will not be measured or 
paid for separately but will be considered incidental to the price bid for prime coat. 

Work completed and accepted and measured as provided above will be paid for at the 
contract unit price bid per gallon for Prime Coat or Tack Coat and per cubic yard, which 
price shall be full compensation for furnishing, preparing, hauling, diluting, and applying 
asphalt material and blotter course material, when required; for cleaning or scarifying and 
compacting the surface; and for all labor, equipment, tools, and incidentals necessary to 
complete the work.Payment will be made under: 

Pay Item                                                       Pay Unit  

Prime Coat                                                   Gallon 

             Tack Coat                       Gallon 
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SECTION 330 
ASPHALT CONCRETE HOT MIX (ACHM) COURSES  

330.01 DESCRIPTION 

This work shall consist of the construction of asphalt concrete hot mix pavement constructed 
on an accepted course according to these specifications and conforming reasonably close 
with the lines, grades, and typical cross sections shown on the plans. This work shall include 
binder, leveling, and surface courses, surface preparation and incidental work required for 
the completed pavement. 

330.02 SUBMITTALS 

The Contractor shall submit one mix design for each of the particular mixtures listed on 
the plans or in the Contract. The mix design shall be performed by a laboratory that is on 
the Arkansas Highway and Transportation Department Quality Products List of approved 
asphalt mix design laboratories or shall be AASHTO accredited. The mix design shall 
include the following: 

- type of mix; 
- design values for stability, asphalt binder content, air voids, voids in mineral 

aggregate, and gradation; 
- source of each material to be used for production of the mix; 
- designation of the asphalt plant to be used for production of the mix; 
- optimum mixing and compacting temperatures; 
- temperature viscosity curves for the asphalt binder to be used in the mix; 
- performance grade of asphalt binder to be used in the mix; 
- copies of all test results; 
- and a certification by the Contractor that the mix design was prepared in 

accordance with the specifications and that the materials to be used are from 
sources approved by the Engineer. 

Each mix design shall be prepared by laboratory analysis according to the requirements of 
the specifications. Each mix design shall establish a mix gradation for the aggregates (based 
on the weight of material passing specified screen sizes), an optimum asphalt binder content 
(expressed as a percentage of the total mix weight), an optimum mixing temperature, and an 
optimum compaction temperature. Optimum mixing and compaction temperatures shall be 
established based on temperature-viscosity curves of the asphalt binder to be used in the mix. 
The optimum asphalt content shall be established by performing Marshall Method tests 
according to AASHTO T 245 at a minimum of four different asphalt binder contents. Tests 
should be run on the basis of 1/2 percent (0.5%) increments in asphalt binder content. At 
least one asphalt binder content shall be above the optimum content and at least one content 
shall be below the optimum. Graphical plots of the test results shall be made. The following 
properties shall be plotted versus the asphalt binder content: 

· Stability; · Percent Voids in Mineral Aggregate (VMA); and 
· Flow; · Unit Weight (Density). 
· Percent Air Voids (AV); 

If an anti-strip additive is needed, a heat stable liquid anti-strip additive from the AHDT 
Qualified Products List shall be added at the rate of 0.5% or 0.75% by weight of the 
asphalt binder as determined by laboratory analysis. 
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The asphalt binder mix design value shall be the optimum asphalt binder content based 
on the results of the Marshall Method tests. The maximum theoretical density computed 
from the specific gravity as determined by the Rice method (AASHTO T 209) shall be 
included in the mix designs. The mix design for each type of asphalt mix shall meet the 
design criteria for asphalt binder content, stability, flow, AV, VMA, aggregate gradation, 
fines to asphalt ratio, and water sensitivity. 

The Contractor certified mix design shall provide for the maximum compliance limits for 
asphalt binder content without exceeding the design requirements for asphalt binder 
content, stability, flow, AV, VMA, aggregate gradation, fines to asphalt ratio, and water 
sensitivity specified for the particular mix. 

The mix design gradation must fall within the master gradation limits for the specified 
type of mix. 

If an acceptable pavement is not produced and it is determined that the accepted mix 
design is at fault, paving operations shall be stopped and the Contractor shall prepare a 
new mix design. The processing of proposed changes or new designs shall follow the 
same procedures as the initial mix designs. 

Asphalt mixtures shall be designed according to the following methods, as applicable: 

Property Test Method * 

Gradation AASHTO T 11 & T 27 
Marshall Stability/Flow AASHTO T 245 
Air Voids (AV) AASHTO T 269 
Voids in Mineral Aggregate (VMA) AHTD 464 
Density AASHTO T 166 & T 209 
Water Sensitivity AHTD 455 

*NOTE: Samples for design testing shall be mixed in the laboratory. 

330.03 MATERIALS 

The mineral aggregates for ACHM Binder Course, ACHM Surface Course, and Asphalt 
Concrete Cold Plant Mix shall consist of combinations of coarse aggregate, fine 
aggregate, and mineral filler proportioned as provided for the respective mixes. Asphalt 
binder shall be according to AASHTO M320, Table 1, except the Direct Tension 
requirement is deleted. All materials used shall comply with this subsection and with 
AHTD Standard Specification Section 409, with the following exception: Coarse 
aggregate shall contain no limestone. No binder or surface course shall contain Recycled 
Asphalt Pavement (RAP). 

The materials shall be proportioned to meet the design requirements for the mixtures as 
shown in the Tables below. Asphalt concrete hot mix binder course shall conform to the 
Binder requirements of the table below. Asphalt concrete hot mix surface course shall be 
Surface Type 3. Surface Type 2 hot mix shall be used only when specifically authorized 
and directed by the Engineer. Both Surface Type 2 and Type 3 shall conform to the 
requirements of the table below. 
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DESIGN REQUIREMENTS FOR 
ACHM BINDER & SURFACE COURSES 

SIEVE, mm 

31.5 (11/4") 
25.0 (1") 

19.0 (3/4") 

SURFACE SURFACE 
BINDER TYPE 2 TYPE 3 

PERCENT PASSING 

100 ï -- 
92-100 ï -- 
75-97 100 -- 

12.5 (1/2") 55-86 85-100 100 
4.75 (#4) 31-60 47-80 54-80 
2.36 (#8) 19-48 28-63 32-64 
1.18 (#16) 13-38 19-50 22-51 
0.600 (#30) 9-32 13-40 14-43 
0.300 (#50) 5-26 8-29 8-32 
0.150 (#100) 3-19 5-20 5-21 
Fines to Asphalt Ratio* 0.6-1.4 0.6-1.4 0.6-1.4 
Asphalt Binder Content 3.7-7.0 4.5-7.5 4.5-7.5 
No. of Blows: 50 50 50 
Min. Marshall Stability (lbs.) 1500 1500 1500 
Marshall Flow (1/100") 7-16 7-16 7-16 
% AV 4.0 4.0 4.0 
Minimum % VMA 13 14 15 
Min. Water Sensitivity Ratio: 75% 75% 75% 
% Anti-strip: As Required for all types  

 

*NOTE: Fines to asphalt ratio is defined as the weight of the Aggregate passing the 
#200 sieve, expressed as a percentage of the total mix weight, divided by the percent 
asphalt binder content. 

The aggregates, mineral filler, and asphalt binder shall be measured separately and 
accurately mixed in the proper proportions according to the mix design. The aggregates 
shall be thoroughly coated and the mixture shall not show an excess or deficiency of 
asphalt binder, injury or damage due to burning or overheating, or an improper 
combination of aggregates. 

The mineral aggregate in both Binder and Surface Course shall contain, if required by 
laboratory mix design, mineral filler complying with the physical requirements of 
AASHTO M 17. When required by the mix design, the asphalt binder shall contain a 
heat-stable anti-strip additive. It shall be added at the rate determined by the laboratory 
mix design. The anti-strip additive shall be added by an in-line blending process just 
before introduction of the asphalt binder to the mixer. 

The Engineer will have the option to inspect and test materials at the source or upon 
delivery to the site. The Engineer shall have full access for plant inspection during 
preparation, manufacture, or delivery of materials. The Contractor shall furnish 
certifications of material manufacture, analysis or other information when specified or 
requested by the Engineer. 

The Contractor shall notify the Engineer at least 10 calendar days in advance of its 
intention to use materials for which tests are specified to allow time to perform the tests. 
When requested, the Contractor shall assist the Engineer in obtaining samples and in 
performing inspection of materials. 
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330.04 EQUIPMENT 

Mechanical spreading and finishing equipment shall consist of a self-powered paver, 
capable of spreading and finishing the mixture true to line, grade, and cross section. The 
paver shall be capable of laying a uniform mixture to the full width being laid. 
The paver shall be equipped with mechanical devices such as equalizing runners, 
straightedge runners, evener arms, or other compensating devices to adjust the grade and 
confine the edges of the mixture to true lines. The paver shall be equipped with hoppers 
and distributing screws adequate to place the mixture evenly ahead of the screed for the 
full width being laid. 

The term "screed" shall include any strike-off device, operated by cutting, crowding, or 
other practical action that effectively places and spreads the mixture without tearing, 
shoving, gouging, or segregating. Screeds shall be adjustable to crown and grade and 
shall have an indicating level attached. 

The paver shall be equipped with an automatic screed control system for the control of 
grade and slope. The sensor for grade control may be operated from a reference string 
line, from a ski-type grade reference system, or by any other appropriate method that 
will produce the desired results. 

Final approval of spreading and finishing equipment will be based upon satisfactory 
performance during actual construction. If equipment becomes unsatisfactory, it shall be 
replaced before proceeding with the work. 

Rollers shall be steel wheel, pneumatic tire, or a combination thereof. Rollers shall be of 
the size and type to produce the density required and a surface that is smooth and free 
from check cracking. Rollers shall have a system for moistening the full width of each 
tire or drum and devices for cleaning the tires or drums. Petroleum products shall not be 
used on the surfaces of the roller that will be in contact with the pavement. 

330.05 CONSTRUCTION REQUIREMENTS 

A. PREPARATION OF BASE OR EXISTING SURFACE. All surfaces which are to 
receive asphalt pavement shall be prepared and approved as specified in other 
sections of these specifications. Newly constructed base or surface courses shall be 
prepared as set forth in the specification item covering such courses. 

Before placing asphalt base, binder, or surface courses, all required corrections of 
the existing pavement or old base, such as joint sealing, patching, filling pot holes, 
sags, and depressions, or alterations of the existing pavement crown, shall be made. 

Before arrival of the mixture on site, the prepared surface, primed or tack coated as 
specified, shall be cleaned of all loose and foreign materials. The mixture shall not 
be placed on a surface that shows evidence of free moisture. Curbs and gutters shall 
also be cleaned of all loose and foreign materials prior to the arrival of the mixture 
on site. No direct payment will be made for cleaning the surface of existing 
pavement or curbs and gutters. 

Contact surfaces of curbing, gutters, manholes, and other structures shall be painted 
with a thin coating of rapid curing cutback asphalt or emulsified asphalt. No direct 
compensation will be made for this work. 
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For foreign material, or when the time lapse between courses is more than 72 
hours, the earlier course shall be cleaned and given a tack coat before placing the 
succeeding course. When directed, the tack coat shall be applied and paid for 
under Section 320. If directed by the Engineer, a tack coat shall be used even 
though the elapsed time has been less than 72 hours. 

B. LEVELING COURSE. Leveling course shall consist of ACHM Surface Course, 
Type 2 or 3 or other mixture as directed by the Engineer. Leveling courses shall be 
placed to the thickness and in the manner shown on the plans. Limits of leveling 
courses will be as shown on the plans or as established in the field by the 
Engineer. Areas to receive leveling course shall be cleaned and a tack coat shall be 
applied. The mixture shall be featheredged to a smooth and even surface around 
the edges of these areas. Before placing asphalt material, the base or existing 
surface shall be primed or tacked as applicable. The Contractor shall have the 
option of placing and finishing leveling courses with asphalt pavers or other 
approved methods. In areas where machine placement and finishing cannot be 
accomplished, hand methods may be utilized. Isolated depressions in the existing 
pavement shall be filled and compacted prior to placement of leveling courses. 

C. TRANSPORTING. The mixture shall be transported from the mixing plant to the 
work in vehicles with clean tight beds. 

No loads shall be sent so late in the day as to interfere with spreading and 
compacting the mixture during daylight hours unless adequate artificial lighting 
is provided. 

Sufficient haul vehicles and plant production rate shall be maintained for 
the project to provide a continuous operation on the roadway. 

Only non-petroleum release agents approved by the Engineer shall be used in 
haul trucks. 

The maximum allowable haul distance shall be 25 miles from the construction site. 

D. SPREADING AND FINISHING. The mixture from all types of plants should be 
delivered to the paver within the recommended compaction temperature range as 
shown on the approved mix design. In no case shall binder or surface course be 
placed at a temperature less than 250 degrees F. Hot mix asphalt materials shall 
not be mixed or placed when the surface temperature is below 40 degrees F, or 
when there is frost in the base or subgrade, or at any other time when weather 
conditions are unsuitable for the type of material being placed. 

The mixture shall be placed on an approved surface, spread, and struck off to the 
line, grade, and elevation established. The mixture shall be placed only on a base 
that shows no evidence of free moisture, and only when weather conditions are 
suitable. The Engineer may, however, permit work of this character to continue 
when overtaken by sudden rains to utilize materials that may be in transit from the 
plant at the time, provided the mixture is within the temperature limits specified 
and provided the finished pavement otherwise meets specification requirements. 

All asphalt mixes shall be placed with a paver equipped with an electronic screed 
control system except where specified otherwise. Placement of the initial pass shall 
be made by controlling the paver screed with the electronic slope control and a 
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sensor guided by the curb and gutter or a string line. The edge of the Binder or 
Surface Course shall be established by a string or chalk line for a distance of not 
less than 500 feet ahead of the spreading operation. 

The paver shall uniformly distribute and compact the mixture in front of the screed 
for the full width being paved. The screed or strike-off assembly shall effectively 
produce a finished surface of the required evenness and texture without tearing, 
shoving, or gouging the mixture. The finished surface shall be smooth and of 
uniform texture. 

When laying mixtures, the paver shall be operated at forward speeds consistent 
with satisfactory laying of the mixture. The speed of the paver shall be matched 
with the plant production rate and number of hauling units. Stop and go operation 
of the paver shall be held to a minimum 

General casting back of material or hand raking material onto the surface will not 
be permitted. Hand spreading will be permitted only in areas inaccessible to the 
paver. 

On roads under traffic, the mixture shall be spread and finished in full lane widths 
where practicable. The paver shall alternate between the lanes with such frequency 
that the adjacent lane shall be laid no later than the next working day after the first 
lane is laid. 

Unless authorized by the Engineer, rollers shall not pass over the unprotected end 
of a freshly laid mixture. 

The longitudinal joint in one layer shall offset that in the layer immediately below 
by approximately 6 inches, however, in general, the joint in the top layer shall be at 
the centerline of the pavement if the roadway comprises two lanes in width, or at 
lane lines if the roadway is more than two lanes in width. The slight excess of 
asphalt at a longitudinal joint, generated by overlapping during placement of an 
adjacent mat to a previous mat, shall not be scattered across the mat. This material 
shall be stacked over the joint and pinched into the joint by the first pass of a steel 
wheel roller running with all but 6 inches to 8 inches of the drum on the older mat. 
Vibrating rollers shall operate in the static mode during this operation. 

Transverse joints shall be formed by cutting back on the previous run to expose the 
full depth of the course. When directed to do so by the Engineer, tack coat shall be 
used on contact surfaces of transverse joints just before additional mixture is placed 
against the previously rolled material. Joint details at transitions from existing to 
new pavement or at the interface with different types of pavement shall be as 
shown on the plans. 

E.      ROLLING. Rollers shall be steel wheel, pneumatic tire, or a combination thereof. 
The type and weight of rollers shall be sufficient to compact the mixture to the 
required density. At the beginning of placement of each mix design, the Contractor 
shall establish an optimum rolling pattern for the mix being placed. A strip of 
approximately 500 feet of the mat being placed shall be used to establish the rolling 
pattern. A sufficient number of coverages of the entire mat by the rollers proposed 
to be used by the Contractor during production paving operations shall be made to 
achieve the maximum density possible. 
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The established rolling pattern shall be used for compacting all mix placed. If a 
change in the accepted mix design occurs, or if the compaction method or 
equipment is changed, or if unacceptable results are obtained, a new optimum 
rolling pattern shall be established. 

If for any reason a rolling pattern cannot be established to produce the specified 
density, a new mix design will be required. The Contractor shall establish an 
optimum rolling pattern that will produce the maximum density using the new mix 
design. Continuous production of the mix shall not begin until an optimum rolling 
pattern that produces the specified density within the allowable range has been 
established. 

Rolling shall start longitudinally at the low edge and proceed toward the higher 
portion of the mat. When paving in echelon or abutting a previously placed lane, 
the longitudinal joint shall be rolled first followed by the regular rolling procedure. 
Alternate passes of the roller shall be terminated at least 3feet from any preceding 
stop. Rolling on superelevated curves shall progress from the low side. Rollers 
shall not be stopped perpendicular to the centerline of the traveled way. 

The speed of the roller shall be slow enough to avoid displacement of the hot 
mixture, and shall in no case be more than 3 mph. 

The roller shall be operated in such a manner that no displacement of the mat will 
occur. Rolling shall proceed continuously until all roller marks are eliminated and 
the required density attained. To prevent adhesion of the asphalt mixture to the 
rollers, the rollers shall be kept moist for the full width of the rollers, but an excess 
of water will not be permitted. 
Upon completion of the rolling operations, the surface shall be smooth and of 
uniform texture. 
Unless, authorized by the Engineer, rollers shall not pass over the unprotected end 
of a freshly laid mixture. 

F.      PAVEMENT SMOOTHNESS. Asphalt concrete surface courses shall be placed 
and finished to the grades and slopes shown on the plans. Surface courses shall be 
true to grade and cross section. 

(1) Overlays and Minor Reconstruction. The finished surface when checked 
with a 10 foot straight edge placed parallel to the centerline, shall show no 
variation more than 1/8 inch for surface courses and 3/16 inch for binder 
courses. When surface tests indicate surface tolerances do not meet these 
requirements, changes to the paving operations shall be made. 

All transverse joints shall be straightedge checked immediately following 
rolling of the joint. Paving will not continue until the transverse joints meet 
the applicable surface tolerances shown above. 

Any areas not within this tolerance shall be corrected as stated in Item (3) 
below. 

(2) Major Reconstruction. The finished surface shall be checked with a 10 foot 
straight edge in accordance with Item (1) of this section unless otherwise 
specified. 
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When called for on the Plans or in the Special Conditions, the profile of the 
finished surface course, for each lane of traffic, shall be tested with a 
California-style profilograph complying with ASTM E 1274 or an automated 
lightweight profilometer complying with ASTM E 950, Class 1 and 
calibrated to the California-style profilograph scale. The Contractor shall 
take all profiles required, under the observation of the Engineer. 

The finished pavement surface shall have a maximum profile index of 10 
inches per mile (+/- 2.0 in blanking band) for each 0.1 mile section, or 
portion thereof, for the entire project. In addition, no areas representing 
high or low points having a deviation greater than 0.3 inch in 25 feet as 
determined by the profilograph shall be present. 

A profile will be taken near the center of each traffic lane. The profiles shall 
begin 10 feet from an existing structure, or 10 feet back onto the previous 
dayôs run, or at the end of the pavement. The finished surface of the 10 foot 
sections adjacent to an existing structure or the end of pavement shall not 
show surface deviations in excess of 1/8 inch in 10 feet when tested with a 
10 foot straight edge. 

As soon as the first dayôs run is available for proper testing, profiles will be 
taken utilizing the profilograph equipment. Smoothness profiles of the first 
dayôs run will be analyzed before the second dayôs run commences. Should 
the first dayôs run not meet the profile index requirements, the paving 
operations shall be discontinued until better methods and equipment are 
obtained or until the present equipment is properly adjusted. If adjustments 
are necessary from the first dayôs run, the second dayôs run will be profiled 
to determine the ability of the equipment to finish the pavement within the 
specified tolerance. New methods and/or equipment will be given trial runs 
as indicated above to determine ability to finish the pavement within the 
specified tolerances. 

For the duration of the work every reasonable effort shall be made to test 
smoothness within 5 working days after each dayôs run. All data obtained 
from the profiling operations will be furnished to the Engineer at the end 
of each dayôs profiling operations. Scheduling and testing shall be 
coordinated with the Engineer. The Contractor shall be responsible for 
traffic control associated with the testing. 

Furnishing the profilograph, taking all required profiles, and performing all 
necessary computations will not be measured and paid for separately, but 
will be considered included in the bid items for ACHM items. 

(3)    Corrective Measures. Areas not meeting the above surface test requirements 
shall be corrected in such a manner as to maintain a quality pavement 
having the same uniform texture and appearance as the adjoining surface. 
Skin patching the final surface course will not be permitted. Featheredging 
will be permitted only at the beginning and the end of the job. When the 
corrective action involves removing and replacing a section of the final 
surface, the minimum area to be removed shall be 50 linear feet of length 
for the full width of the course placed. Replacement of the final surface shall 
be accomplished using a paver. 

Grinding will be allowed, if necessary, to reduce the profile index as 
determined by the profilograph, as appropriate, in any 0.1 mile section on all  
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profiles, including the trial run. The grinding equipment shall be power 
driven and specifically designed to smooth and uniformly texture the 
pavement by means of diamond blades. 

All corrective work and material necessary to correct surface tolerance 
deficiencies for surface courses shall be at no cost to the Owner. 

Areas showing low spots of more than 1/4 inch in 10 feet in the longitudinal 
direction shall be corrected by grinding or shall be removed and replaced to 
an elevation that will not show surface deviations in excess of 1/8 inch in 10 
feet. 

330.06 QUALITY CONTROL AND QUALITY ASSURANCE ACCEPTANCE 
TESTING 

A.     QUALITY CONTROL BY THE CONTRACTOR. The Contractor shall perform 
all applicable quality control sampling and testing of the asphalt mixtures used on 
the project. 

The Contractor is responsible for product quality control during handling, 
blending, mixing, storing, transporting, and placement operations, and for 
necessary adjustments in proportioning of the materials to produce the accepted 
mix design within the tolerances specified for the mix. Adjustments to the 
accepted mix design to conform to actual production values without re-design of 
the mixture shall be based on production of the mixture at a target value of 4.0% 
AV in Marshall specimens and an asphalt binder content not less than that 
specified in the accepted mix design. The VMA shall be within the specified limits 
for the adjustment to be acceptable. 

The accepted mix design shall be field verified by the Contractor at the start of mix 
production or after an interruption of more than 90 calendar days. Verification will 
begin with testing mix that has been produced through the plant using the aggregate 
proportions shown on the accepted mix design. 

If necessary, adjustments may be made to the aggregate proportions to produce a 
mix with the gradations shown on the accepted design. The mix will be considered 
to be verified if test values for air voids and VMA are within compliance limits, 
when the accepted mix design has been produced within the gradation tolerances 
below and the asphalt binder compliance limits. 

After verification of the initial design, the Contractor may elect to make 
adjustments in aggregate proportions to vary the accepted mix design gradations 
and bring the mix properties near the center of the compliance limits. If these 
adjustments are made and the plant produced mix has the desired properties, the 
Contractor may request that a field mix design be accepted by the Engineer. If this 
is acceptable to the Engineer, the Contractor will be notified in writing. 

If other changes to the accepted mix design are desirable, the Contractor must first 
produce another laboratory mix design, submit it to the Engineer for review and 
acceptance, and follow the verification procedures that are described above. 

The Contractor shall perform all applicable quality control sampling and testing 
required to ensure that the completed asphalt pavement complies with all 
requirements of the specifications. Quality control sampling and testing shall be 
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accomplished in a timely manner. Sampling and testing shall be planned and 
conducted so that a representative sample is obtained and tested. The Contractor 
shall determine the specific locations for samples and frequency of sampling for 
quality control, except the minimum frequency which is listed below for 
aggregate gradation shall be used. 

If the accepted mix design is not being produced as defined by the accepted mix 
design, and if the mix cannot be adjusted within the tolerances of the accepted 
mix design to achieve the specified mix properties, production shall be 
discontinued. A new mix design shall be developed and submitted for review and 
acceptance. Sieve tolerances shall be as tabulated below. 

Mix Design Tolerances 
Sieve Size, mm Tolerance (%) 

25.0 1" ±7.0 
19 3/4" ±7.0 
12.5 1/2" ±7.0 
4.75 #4 ±7.0 
2.36 #8 ±7.0 
1.18 #16 ±4.0 
0.60 #30 ±4.0 
0.30 #50 ±4.0 
0.15 #100 ±4.0  

Sampling shall be performed according to AASHTO T 168 and AHTD 465. 
Test methods shall be as shown below: 

Property Test Method(s) (NOTE 1) 

Aggregate Gradation AASHTO T 30, AHTD 460 
1 per 750 tons minimum 

Asphalt Binder Content AHTD449/449A 

Stability AASHTO T 45 

Air Voids (AV) (NOTE 2) AASHTO T 269 

Voids in Mineral 
Aggregate 
(VMA)  

AHTD 464 

Density - Maximum 
Theoretical 

AASHTO T 209 

Density (Field) AASHTO T 166 or AHTD 
461 

Water Sensitivity 
(NOTE 3) 

AHTD 455 

 

NOTE 1: Where alternate test methods are shown, the method used shall be at the 
Contractor's option. All testing for quality control shall be performed on samples 
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of the plant mixed product. Field densities and samples to investigate segregation 
shall be taken from the roadway after compaction; all other samples shall be taken 
from trucks at the plant. 

NOTE 2: Test for AV on samples prepared under AASHTO T 245. 

NOTE 3: The Water Sensitivity shall be determined at least once during the first 
three days of production of each type mix; during the first three days of production 
of any new mix design; and/or during the first three days of production after an 
interruption of 90 calendar days or more. If the water sensitivity falls more than 10 
percentage points below that specified for the type mix, production shall cease and 
a new mix design will be required. 

The Contractor shall provide an opportunity for the Engineer to observe all quality 
control sampling and testing procedures. The Contractor's quality control personnel 
may observe the Ownerôs testing agency during acceptance sampling and testing 
for the purpose of comparing sampling and testing procedures. 

If the test results show that the material is outside the mix design limits, is widely 
varying, or is consistently marginal, corrective action shall be taken. Corrective 
actions taken shall be based on the Contractor's quality control test results. Each 
individual aggregate cold feed may be adjusted no more than an amount that is 
sufficient to produce the specified Marshall stability and flow, AV, and VMA and 
that is within the tolerances for the accepted mix design. If excessive changes are 
required, production will be suspended and a new mix design shall be developed 
according to the applicable specifications. 

Use of nuclear asphalt content gauges is regulated by the Radiation Control and 
Emergency Management Programs of the Arkansas State Department of Health. If 
the Contractor elects to use a nuclear gauge in his quality control program, he shall 
be responsible for meeting and following all licensing and use requirements. 

B. QUALITY ASSURANCE AND ACCEPTANCE. The Owner will provide for Quality 
Assurance tests for the purposes of determining acceptance of the asphalt concrete 
pavement and materials. For Quality Assurance purposes, the field density of the 
compacted asphalt mixtures shall be determined by testing of core samples. Unless 
directed otherwise by the Engineer, a minimum of one density test will be made for 
each 750 square yards of finished surface. Surface, binder and leveling courses 
shall be compacted to a minimum density of 92 percent of the theoretical density. 
Asphalt binder content and aggregate gradation of the mix shall be tested at a 
frequency of one test for each 500 tons of mix placed or not less than one test per 
day. All testing will be in accordance with the test methods listed above under 
Quality Control requirements. 

The owner will obtain and pay for sampling and testing of the asphalt concrete hot 
mix, with the exception that the Contractor shall pay for all tests that fail as 
specified in the Special Conditions. The Contractor shall fill and compact holes 
produced by core sampling with asphalt concrete hot mix. 

Pavement areas which fail to meet the density requirement shall be removed and 
replaced at the expense of the Contractor. The Engineer will determine the extent 
of removal and replacement of pavement and corrective work to be performed. 
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The Engineer may order additional density tests to delineate failure areas. The cost 
of these additional tests shall be at the expense of the Contractor. 

Regardless of testing results, the Contractor shall correct any deficiencies 
identified in the finished pavement surface at no cost to the City. The method 
utilized to correct said deficiency shall be approved by the Engineer and may 
include relaying the asphalt, dependent upon the severity of the deficiency. 
Deficiencies in the finished pavement surface include, but are not limited to, 
cracking, bleeding, brown appearance, poor surface texture, rough uneven 
surface, honeycomb or raveling, uneven joints, roller marks, pushing or waves, 
rocks broken by roller, tearing of surface during laying, and surface slipping on 
base. If a deficiency is detected during paving operations, paving shall cease until 
the problem has been corrected. 

330.07 MEASUREMENT AND PAYMENT 

Asphalt concrete hot mix surface course shall be measured by the ton unless otherwise 
shown on the bid form. The Contractor shall furnish a legible copy of a weigh certificate 
showing the gross, tare, and net weight of each truck load of asphalt material. The 
certificate may show only the net weight of material furnished when an automatic 
batching system is used. Certificates shall be provided to the Engineer at the point of 
discharge to the paver. 

Asphalt concrete hot mix surface course will be paid for at the contract unit price bid per 
ton. Payment shall be full compensation for furnishing and placing of all materials, 
compaction, and related work. No separate payment will be made for surface preparation, 
repairs, joint sealing, other preparatory work, profilographing, and corrective measures 
unless specified in other sections of these specifications. 

Payment will be made under: 

Pay Item Pay Unit 

ACHM Binder Course Ton 
ACHM Leveling Course Ton 
ACHM Surface Course (Type) Ton 
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SECTION 335 
ASPHALT CONCRETE COLD PLANT MIX  

335.01 DESCRIPTION 

This item shall consist of an asphalt concrete cold plant mix, composed of a mixture of 
mineral aggregate and asphalt, according to these specifications. 

335.02 COMPOSITION. 

The mixture shall conform to the requirements shown in the table below. 

DESIGN REQUIREMENTS FOR ASPHALT CONCRETE COLD PLANT MIX  

MAXIMUM MIX  
SIEVE PERCENT PASSING TOLERANCE (%) 
1/2" 100 
#4 60-80 ±7 
#8 43-63 ±5 
#50 15-28 ±4 
#200 4-10 ±2 

Asphalt Binder Content 3.5%-6.5% ±0.4 
Mineral Filler 3.0% minimum 

335.03 MATERIALS 

Materials used in the mix shall conform to the following: 

A.     ASPHALT. The Engineer will specify the type and grade of asphalt to be used. 
The asphalt shall be an MC-250, MC-800, MC-3000, or a summer or winter grade 
seasonal type asphalt. 

Medium curing asphalt shall comply with the requirements of Section 320 ñPrime 
and Tack Coat.ò 

Seasonal type asphalt shall comply with the following requirements: 

Seasonal Type Asphalt  
Characteristics Summer Grade Winter Grade 

Specific Gravity (@ 60°F) 0.95+ 0.90+ 
Flash Point, °F 425+ 160+ 
Float Test (@ 122°F), Secs. 60-120 60-120* 
Spot Test - Standard Naphtha Negative Negative* 
Penetration (@ 32°F) 

100 gms, 5 secs. 50+ 50+ 
Solubility in Trichloroethane, % 98.5+ 98.5+* 
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Seasonal Type Asphalt  
Characteristics Summer Grade Winter Grade 

D is t i l l a t i on :   Dis t i l l a te ,  
% b y Vo lume o f  t o ta l  
D i s t i l l a te  to :  600°  F  
m in . 
680° F max. - -  12.5  

*Test on distillation residue. 

B.    MINERAL AGGREGATE. Mineral aggregate shall conform to the requirements of 
Section 330 ñAsphalt Concrete Hot Mix Courses.ò 

335.04 PRODUCTION METHODS 

The methods used in producing the mix and the equipment and plant machinery used shall 
be subject to the approval of the Engineer and shall conform, insofar as practicable, to the 
requirements of Section 330. 

A. Preparation of Asphalt. Medium curing cut-back shall be heated to a temperature 
not exceeding 250 degrees F. Seasonal type asphalt shall be heated to a temperature 
not exceeding 175 degrees F. 

B. Preparation of Mineral Aggregate. The coarse and fine aggregate shall be dried and 
heated at the mixing plant so that when delivered to the mixer, it shall be at as low a 
temperature as is consistent with proper mixing and in no case shall exceed 250 
degrees F when using a medium curing cut-back or 175 degrees F when using a 
seasonal type asphalt. 

C. Preparation of Mixture. Mixture preparation shall conform to the applicable 
portions of Section 330. 

335.05 CONSTRUCTION REQUIREMENTS  

Construction methods in addition to the general requirements of these specifications shall 
conform, insofar as applicable, to Section 330. 

335.06 MEASUREMENT AND PAYMENT 

All Asphalt Concrete Cold Plant Mix shall be considered incidental to the project with 
costs included in the amount bid for Traffic Control or other appropriate bid item. 

Only when called for in the Special Conditions and listed in the Bid Proposal, Asphalt 
Concrete Cold Plant Mix will be measured and paid for at the unit price bid by the ton of 
mix. When an automatic printer system is used in conjunction with an automatic batching 
and mixing control system, the printed batch weight will be used in lieu of truck scale 
weights. The unit price bid shall be full compensation for furnishing materials; for heating 
and mixing; for hauling, stockpiling, placing, rolling, and finishing, as applicable; and for 
all labor, equipment, tools, and incidentals necessary to complete the work. 

Payment will be made under: 

Pay Item Pay Unit 
Asphalt Concrete Cold Plant Mix Ton 
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SECTION 350 
PORTLAND CEMENT CONCRETE PAVEMENT  

350.01 DESCRIPTION 

This item shall consist of constructing a pavement composed of portland cement concrete, 
with or without reinforcement as specified, constructed on a prepared subgrade or base 
course according to these specifications and conforming to the lines, grades, thicknesses, 
and typical cross sections shown on the plans or established by the Engineer. 

350.02 MATERIALS 

The materials used shall comply with the requirements as set out herein. 

A.     CONCRETE. The concrete shall be Class ñPò (4000 psi) as specified in Section 401 
ñConcrete General.ò Coarse aggregate shall have a gradation conforming to 
AASHTO M 43 (ASTM C 33) Size No. 467 or No. 57. 

The minimum 28 day flexural strength shall be 600 psi when tested in accordance 
with AASHTO T 97 (ASTM C78), Third-Point Loading Method. 

B.     JOINT MATERIALS. The joint materials used shall be as specified below and 
shall conform with the requirements of Section 401: 

(1) Type 1 (preformed) joint materials shall be used for filling and sealing 
expansion joints as shown on the plans. 

(2) Type 2 single-component silicone joint materials shall be used for filling and 
sealing longitudinal, warping, contraction, and other specified joints as 
shown on the plans. 

(3) Backer rod filler shall be of polyurethane or cross-linked polyethylene foam 
material approximately 1/8" larger in diameter then the width of the joint to 
be sealed. 

All components of the joint sealant system, including the backer rod, shall be 
compatible. No bond shall occur between the backup material and the sealant 
system for Type 2 joint sealer. 

C.      DOWEL AND TIE BARS. The bar materials used shall be as shown on the plans 
and shall conform with the requirements of Section 401. Each bar shall be coated 
with a film of epoxy, plastic, epoxy paint, zinc chromate primer, zinc strontium 
phospho-silicate primer, or tar paint. 

D.     CURING METHOD. Curing compound shall be a white-pigmented liquid 
membrane-forming compound conform to AASHTO M 148 (ASTM C 309), Type 
2. 

350.03 SUBMITTALS 

The following are required to be submitted to the Engineer for approval at the 
Preconstruction Conference: 
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A.  CONCRETE MIX DESIGNS. Contractor shall submit test results and/or 
certifications for all materials and detailed mix design data in accordance with 
Section 401 ñConcrete.ò Test data submitted shall include 28 day compressive 
strength test results. 

B.  JOINT MATERIALS. Contractor shall submit a copy of the proposed sealant 
manufacturer data sheets and recommended application procedure. 

C.  CURING. Contractor shall submit a copy of the proposed curing method and 
compound manufacturerôs data sheet. 

350.04 CONSTRUCTION REQUIREMENTS 

A.  SUBGRADE OR FOUNDATION COURSE. Earthwork, compaction, stabilization 
and subgrade preparation shall be as specified in other applicable sections of these 
specifications. After the subgrade or base has been placed and compacted to the 
required density, the area which will support the slip-form paving machine, or 
forms, and the area on which pavement is to be constructed shall be brought to the 
proper profile and cross section by means of an electronic or automatic screed 
control system. Means other than electronic or automated grade control systems 
may be used upon approval of Engineer if Contractor can demonstrate proper 
control for bringing grade to required profile and cross section. The subgrade and 
the top of each successive type of base course material shall be graded to a 
stringline tolerance of 0 inch high and 1/2 inch low when compared to the 
computed grade for the subgrade or individual type of base course. The area shall 
be recompacted to the prescribed density. The subgrade, subbase or base course 
grade shall be approved by the Engineer prior to concrete placement. The finished 
grade shall be maintained in a smooth and compacted condition until placement of 
the concrete pavement. 

Unless otherwise provided for in the plans or special provisions, no hauling will 
be allowed on the finished subgrade or base course except for dumping the 
concrete. Suitable temporary construction crossovers may be constructed when 
approved by the Engineer. The subgrade shall be prepared for a distance of not 
less than 500 feet in advance of the paver or the entire remaining distance when 
within 500 feet of the end of the paving or bridge end. 

Unless waterproof subgrade or base course cover material is specified, the 
subgrade or base course shall be moistened immediately before placing concrete. 
Moistening shall not be excessive to the point of forming mud or pools. Concrete 
shall not be placed on a soft, muddy, or frozen subgrade, subbase or base course. 

B.  SLIP-FORM PAVER. Concrete pavement shall be placed with a slip-form paver 
unless otherwise directed in the Special Conditions. The self-propelled slip form 
paver shall be capable of spreading, consolidating, screeding, and finishing the 
freshly placed concrete in one complete pass of the machine in such a manner 
that a minimum of hand finishing will be necessary to provide a dense and 
homogeneous pavement conforming to the plans and specifications. The paving 
machine shall be equipped with the following: 

(1)   Automatic controls to control line and grade from either or both sides of the 
machine, or from averaging-skis that reference grade. 
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(2) Vibrators to consolidate the concrete for the full width and depth of the 
strip of pavement being placed. 

(3) A positive interlock system that monitors vibrator performance and 
operation and stops all vibration and tamping elements when forward motion 
of the machine stops. 

(4) An auto-float to seal the concrete surface during the paving operation. 

C. HAND-FORMED METHODS. Certain small isolated sections may be hand-
formed and concrete placed using a self-propelled or manual form-riding machine 
and mechanical finishing, or hand-finishing methods, for striking off and 
consolidating concrete where approved by Engineer, or as directed in the Special 
Conditions. 
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 they support, without springing or settlement. The method of 
connection between sections of forms shall be such that the joints shall not move 
in any direction. The maximum deviation of the top surface of the forms shall not 
exceed 1/8 inch in 10 feet or the inside face not more than 1/4 inch in 10 feet from 
a straight line. 

All side forms shall be of metal, unless otherwise approved by the Engineer and 
except on curves with a radius of less than 100 feet where wood forms or flexible 
steel forms may be used. All forms shall be of a depth at least equal to the edge 
thickness of the pavement. 

All forms shall be cleaned and oiled each time they are used. The Contractor shall 
check and correct alignment and grade elevations of the forms immediately 
before placing the concrete. When any form has been disturbed or is found to be 
off proper alignment or grade it shall be reset and rechecked. In lieu of setting 
forms for the edge of the pavement, the edge of previously placed concrete gutter 
section may be used as a form. 

Unless otherwise provided, forms shall remain in place a minimum of 24 hours 
after placing concrete, except as needed to facilitate joint sawing. If the air 
temperature is below 50 degrees F at any time during the 24 hours, the forms shall 
be left in place for such a longer period deemed necessary by the Engineer to 
assure the pavement edges will not be damaged. Forms shall be removed carefully 
to avoid damage to the pavement. Honeycombed areas will be considered as 
defective work and shall be repaired or replaced, as directed. Application of the 
curing compound on the exposed concrete pavement edges shall begin immediately 
upon removal of the forms. 

D. PLACING. Concrete shall be placed in accordance with the requirements of 
Section 401. 

For slip form paving, the paver shall be operated with a continuous forward 
movement and all operations of mixing, delivery, and spreading concrete shall be 
so coordinated as to provide a uniform progress with stopping and starting of the 
paver held to a minimum. Except in an emergency, no tractive force shall be 
applied to the machine except that which is controlled from the machine. 
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For hand-formed areas, necessary hand spreading shall be done with shovels, not 
rakes. Workmen shall not be allowed to walk in freshly placed concrete with boots 
or shoes coated with earth or foreign substances. 

The finishing machine, or strike-board, shall be operated with a roll of concrete in 
front of the cutting edge at all times to fill depressions and leave the top of the slab 
smooth and even with the desired crown and at the proper elevation. Strike boards 
used must be straight, free from warp, shod on the striking surface with a strip of 
steel, shaped to the required crown, and have sufficient weight and rigidity to 
accomplish the purpose desired. 

E. JOINTS. Construct transverse and longitudinal joints, by forming or sawing, to the 
details, dimensions and spacing shown on the Plans, using approved equipment, in 
accordance with the requirements of Section 401. Use construction-style joints at 
any longitudinal joint necessary to facilitate construction staging. 

(1) Expansion Joints. Standard transverse expansion joints shall be placed at or 
near the ends of bridges, unless otherwise specified, and at other points 
designated on the plans. Special expansion joints shall be placed at all 
structures projecting through, into, or against the pavement such as drop 
inlets, junction boxes, etc. Unless otherwise specified, joints at such 
projecting structures shall be 1/2 inch in width and shall be filled with Type 
1 joint materials. 

(2) Contraction Joints. Transverse contraction joints shall be spaced as noted on 
the plans. Extend all transverse joints the entire width of paving. When 
constructing curbs or islands integral with the pavement, construct transverse 
joints continuous through the curb or median. When pavement abuts existing 
pavement or curb and gutter, construct transverse joints in the pavement at 
locations matching transverse joints or cracks in existing pavement, or use an 
isolation joint to separate the new pavement from the old. 

Longitudinal contraction joints shall be used along the centerline of the 
pavement if both pavement lanes are placed simultaneously and 
between lanes of multiple lane pavements. 

(3) Construction Joints. Transverse construction joints shall be constructed 
when there is an interruption in the concreting operations of more than 30 
minutes. Time may be adjusted, due to weather conditions, as directed by 
the Engineer. No transverse construction joint shall be constructed within 10 
feet of an expansion joint, contraction joint, or place of weakness. If 
sufficient concrete has not been mixed at the time of interruption to form a 
slab at least 10 feet long, the excess concrete back to the last preceding 
contraction joint shall be removed. No payment will be made for the portion 
of the pavement which is discarded. 

The header may be made of wood or metal and shall have openings for the 
dowel bars. The header may be of one or two pieces and shall be rigid and 
accurately set to grade perpendicular to the centerline and the surface of the 
pavement. In lieu of using a header, the Contractor may make the 
construction joint by cutting back the hardened concrete by sawing and 
installing dowel bars according to the provisions of Section 401 ñConcrete.ò 
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The joint shall be finished with an edger of 1/8 inch radius. When placing 
the second slab the concrete must not be left overhanging the lip formed in 
the first slab by the edging tool. 

(4) Dowel and Tie Bars. Dowel and tie bars shall be placed as follows, unless 
otherwise directed by the Engineer: 

(a) Dowel bars for transverse contraction joints. Place dowel bars at the 
location, depth and spacing shown in the plans. Fasten the dowels to 
rigid baskets or insert them while the concrete is plastic. Align dowels 
vertically and horizontally within 3 degrees of true alignment in all 
directions, and provide a minimum embedment length of 6 inches on 
either side of the joint. Fasten dowel baskets securely to the subbase 
or subgrade using metal stakes or nails. Use dowels with a factory-
applied debonding agent or coat each bar with form-release oil before 
paving. 

(b) Dowel bars for construction joints. Place dowel bars in transverse 
construction joints at the location, depth and spacing shown on the 
plans using either of the following methods. Drill holes and epoxy 
dowels into position in a sawed joint face; or insert dowels with the 
use of a two-part threaded tiebar and splice coupler system; or insert 
them through holes in a bulkhead form taking care to maintain proper 
alignment. Dowels must meet the tolerance specified above for 
contraction joints. Dowel bars to have form-release oil or factory 
approved debonding agent for the full length of the bar, unless dowels 
are inserted after construction of the joint then only the free end of the 
bar shall be coated. 

(c) Dowel bars for expansion joints. When called for in the plans, place 
dowel bars in transverse expansion joints at the location, depth and 
spacing shown. Fasten the dowels to an expansion basket that remains 
in the pavement, provides joint closure space and holds each dowel 
parallel to the surface and centerline of the slab. Dowels must meet 
the tolerance specified above for contraction joints. Attach expansion 
caps to each dowel bar as shown on the plans. 

(d) Tie bars for longitudinal joints. Place tie bars reasonably perpendicular 
to the longitudinal joints with mechanical insertion equipment or by 
drilling and epoxying without damaging or disrupting the concrete. Do 
not bend and straighten tie bars into correct position by more than 90 
degree. Repair or replace broken or badly damaged tie bars. 

F. FINAL FINISHING. Excess water, laitance, or foreign materials brought to the 
surface during floating operations shall not be reworked into the pavement but shall 
be removed immediately upon appearance by means of a squeegee or straightedge 
drawn from the center of the pavement toward either edge. 

In general, the addition of water to the surface of the concrete to assist in finishing 
operations will not be permitted. If the application of water to the surface is 
permitted, it shall be applied as a fog spray by means of approved spray equipment. 
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After all excess moisture has disappeared, the surface of the concrete shall be 
given a final finish with a drag or broom. The drag shall consist of a seamless 
strip of damp burlap, cotton fabric, or artificial turf that will produce a uniform 
surface of gritty texture after dragging longitudinally along the full width of 
pavement. For pavement 16 feet or more in width, the drag shall be mounted on a 
bridge and moved along the surface by mechanical means. The dimension of the 
drag shall be such that a strip at least 2 feet wide is in contact with the full width 
of pavement surface while the drag is used. A burlap or fabric drag shall consist 
of not less than 2 layers with the bottom layer approximately 6 inches wider than 
the upper layer. The drag shall be maintained in such condition that the resultant 
surface is of uniform appearance and reasonably free from grooves over 1/16 inch 
in depth. Drags shall be maintained clean and free from encrusted mortar. Drags 
that cannot be cleaned shall be discarded and new drags furnished. 

For broom finish on small sections of pavement, a stiff bristled broom shall be 
drawn from the center of the edge of the pavement with adjacent strokes 
slightly overlapping to produce surface corrugations of uniform appearance and 
approximately 1/16 inch in depth. 

After the final finishing, but before the concrete has taken its initial set, the edges 
of the pavement along each side of the slab, and on each side of transverse 
expansion joints and formed joints, shall be worked with an approved tool and 
rounded to a 1/8 inch radius. A well-defined and continuous radius shall be 
produced and a smooth, dense mortar finish obtained. The surface of the slab 
shall not be unduly disturbed by tilting the tool during use. At joints, concrete on 
top of the joint filler shall be completely removed. 

G. CURING. Immediately after finishing operations have been completed, and before 
the set of the concrete has taken place, the entire surface of the newly placed 
concrete shall be coated and sealed with a uniform layer of membrane curing 
compound in accordance with Section 401. Curing compound shall not be applied 
to the inside faces of joints to be sealed. 

H. PROTECTION AGAINST RAIN. Contractor shall protect the concrete against 
rain in accordance with Section 401. In addition, if the slipform method of paving 
is used, the Contractor shall be required to present an acceptable plan for the 
emergency protection of the surface and edges prior to the start of concrete 
placement. 

I. SURFACE EVENNESS AND TESTING 

(1) Hand Forming Methods. The completed pavement shall be checked with a 
10 foot straight edge for smoothness. Areas showing high or low spots of 
more than 1/8 inch shall be marked and immediately ground down with an 
approved grinding tool or machine, to an elevation within the1/8 inch 
tolerance. Where the high or low spot exceeds 1/2 inch the pavement shall 
be removed and replaced at the expense of the Contractor. 

Any area requiring removal shall be removed back to the surrounding joints. 

(2) Slip Form Paver Method. The profile of the finished concrete surface, for 
each lane of traffic, shall be tested with a California-style profilograph 
complying with ASTM E 1274. Vehicle mounted laser profilers, similar to 
the Lightweight Inertial Surface Analyzer (LISA) by Ames Engineering 
Inc., complying with ASTM E950 and calibrated to the California-style 
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profilograph scale are acceptable testing devices. Profilograph equipment 
shall be capable of producing reports that displays the filter setting, 
profile index, profile with out of tolerance bumps and dips shaded and 
location marked, and a ñmust-grindò table of bump and dip locations. 

The following areas are excluded from the profile requirements: - 
sections 25 feet from bridge approaches or an existing pavement. - 
surfaces near manholes, inlets and other in-pavement utility castings. 
- bridge decks. 

Excluded areas shall be tested using a 10 foot straightedge to the 
straightedge requirements below. 

The profilograph equipment and straightedge shall be provided by the 
Contractor. The Contractor will take all profiles required under the 
observation of the Engineer. All data obtained from the profiling operations 
will be furnished to the Engineer at the end of the dayôs operation. 

For the first dayôs run, profiles will be taken as soon as the hardness of the 
concrete is sufficient for proper testing. Should the dayôs run not meet the 
profile index required, the paving operations shall be discontinued until 
better methods and equipment are obtained or until the present equipment is 
properly adjusted. The second dayôs run will be profiled again to determine 
the ability of the equipment to finish the pavement within the specified 
tolerances. New methods and/or equipment will be given trial runs as 
indicated above to determine ability to finish the pavement within the 
specified tolerances. 

For the duration of the work every reasonable effort shall be made to 
test smoothness within 5 working days after each dayôs run. Scheduling 
and testing shall be coordinated with the Engineer. 

The profilograph equipment shall be operated in the wheel path, a minimum 
of 3 feet off the edge of the pavement, with one pass per driving or turning 
lane. The profiles shall begin 25 feet back onto the previous dayôs run or an 
existing structure, and shall run continuously to within 25 feet of an existing 
structure or pavement, or the end of the pavement. The straightedge tests 
shall be performed on the cross slope and at locations designated by the 
Engineer. The California-style profilograph shall be propelled at a speed not 
to exceed 3 miles per hour. The vehicle-mounted laser profiler shall be run 
at a constant speed, approximately 8-12 miles per hour, with no stopping 
during runs. 

A profile index shall be calculated from the profilogram on 528 extents. The 
index shall be calculated using a computerized profilogram reduction system. 
The index is calculated by summing the vertical deviations outside a 0.2 inch 
blanking band (0.10 inch above and below) as indicated on the profile trace. 
The low pass and high pass filters will be set at 2.0 feet and 0.0 feet 
respectively. The units of this measure (inches) will be converted into inches 
per 0.1 mile and ultimately into inches per mile. An extent is defined as the 
amount of pavement placed by each 528 foot long pass of a paving machine or 
finisher. When the quantity represented is 0.05 mile (264 linear feet) or 
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less in length, it will be combined with an adjacent extent. When it is over 
0.05 mile in length, it will be treated as a separate extent. 

Bumps or depreciations will appear as high or low points on the profile trace 
and correspond to high or low points on the pavement. Unacceptable bumps 
or depressions are defined as those with vertical deviations in excess of 0.30 
inch (without using a blanking band) in a 25 foot span. 

All new pavement having profile indices in excess of 10 inches per mile of 
pavement and all surfaces having bumps with deviations in excess of 0.30 
inch in a 25 foot span shall be corrected by grinding or shall be removed and 
replaced to an elevation that will not show surface deviations in excess of the 
above requirements. 

Areas showing high or low spots of more than 1/8 inch with a 10 foot 
straightedge shall be corrected by grinding or removal and replacement to an 
elevation where the area or spot will not show surface deviations in excess of 
the above requirements. 

A final profilograph equipment pass shall be made for acceptability in each 
extent for which corrective action has been taken. Any area requiring 
removal shall be removed back to the surrounding joints.  

350.05 GRINDING 

The grinding equipment used to eliminate vertical differentials in the pavement shall be a 
power driven, self-propelled machine that is specifically designed to smooth and texture 
portland cement concrete pavement. The equipment shall be capable of grinding the 
surface without causing spalls at cracks, joints, or other locations. 

The grinding operation shall produce a uniform finished surface that shall transition as 
required to provide positive drainage and an acceptable riding surface. 

The Contractor shall establish positive means for removal of grinding residue from the 
pavement surface. 

350.06 REPAIR OF DEFECTIVE PAVEMENT SLABS  

Broken slabs, random cracks, non-working contraction joints, major honey combed areas, 
and spalls shall be replaced or repaired as directed by, and in accordance with methods 
approved by, the Engineer, at no cost to the Owner. Slab removal shall be made to the 
nearest working joint. Patch repairs shall be made in accordance with subsection 401.21 
ñDefective Work.ò 

350.07 OPENING PAVEMENT TO TRAFFIC  

The Contractor shall prevent local and construction traffic (other than sawing equipment) 
from using newly constructed pavement until the concrete is found, by suitable tests of 
representative cylinders prepared at regular intervals and subjected to the same curing 
conditions as the pavement, to have reached 85% of the design strength. The pavement 
shall not be opened to all public traffic until the concrete is found to have reached 100% 
of the design strength and 7 days has passed, except that the minimum time for opening 
the pavement to traffic shall be reduced to 24 hours when High Early Strength Concrete 
is used and the requirements of subsection 350.08 are met. 
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Before opening the pavement to public traffic, all joints shall be sealed and cured, and the 
surface of the pavement cleaned of foreign substances. 

If the pavement is opened to traffic prior to completion of any needed repairs or grinding, 
traffic control required to complete these operations will be provided by the Contractor at 
no cost to the Owner. 

350.08 HIGH EARLY STRENGTH CONCRETE PAVEMENT  

When High Early Strength Concrete Pavement is specified, or requested by the 
Contractor and approved, it shall conform with Section 401. If use of High Early Strength 
Concrete is requested by the Contractor to facilitate his operations, no additional 
compensation will be paid above the bid price for Portland Cement Concrete Pavement 
for the use of the high early strength cement. 

350.09 TOLERANCE IN PAVEMENT THICKNESS  

Before final acceptance of the pavement, its thickness shall be determined by coring at 
maximum intervals of 1000 feet in each lane and by determining the depth of each core 
by average measurement. The core locations and intervals will be selected by the 
Engineer. Two or four inch diameter cores may be drilled for thickness deficiency 
determination. The Contractor shall repair all core holes at no cost to the Owner. 

When any core is more than 5% less than the specified thickness, additional cores will 
be taken to determine the extent of the thickness deficiency. Cores will be drilled on 
cross sections of the same slab of the pavement, measured parallel to the centerline, 10 
feet back and 10 feet ahead of the station of the original core. If both these cores are 
within 5% of the specified thickness, no further special cores for this individual zone of 
deficiency need be made. If either of both of these cores are not within 5% of the 
specified thickness, additional cores will be taken on cross-sections of the slab in 
question at 25 feet, 50 feet, 100 feet, and 200 feet ahead and back of the original core, 
and thereafter at 200 feet intervals until a thickness within the 5% tolerance is found in 
each direction. 
No payment will be made for any section of pavement that is more than 5 % deficient in 
thickness. The length of such section will be the sum of the distances measured in both 
directions, parallel to the centerline, from the deficient core to the nearest core that shows 
a thickness not more than 5% deficient. In all cases deductions will be made for the full 
width of the slab of which the cores are represented (normally two traffic lanes placed 
simultaneously). 

When a deficiency in thickness of any portion of pavement slab in excess of 5% may 
seriously impair traffic service of the pavement, or if the thickness is 10% or more 
deficient, the Contractor will be required to remove such deficient slab and replace it 
with a slab of satisfactory quality and thickness that, when accepted will be included in 
the measurement for payment. The Contractor shall receive no compensation for any cost 
incurred in the original placement and subsequent removal of the deficient slab. 

In removing pavement that is deficient in thickness, the pavement shall be removed from 
between longitudinal joints and on each side of any deficient areas until no portion of the 
exposed section is more than 5% deficient. If there remains less than 10 feet of 
acceptable pavement between the section that has been removed and a transverse joint, 
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then the Contractor shall remove the pavement to the joint at no cost to the Owner. The 
joints shall be replaced with a joint of the same design as the one removed. 

No additional payment over the contract unit price will be made for any pavement 
constructed in excess of the thickness specified. 

350.10 ACCEPTANCE OF THE PAVEMENT 

Testing will be performed per subsection 401.07 ñQuality Control and Quality 
Assurance Acceptance Testing.ò If the concrete flexural and/or compressive strengths do 
not meet the minimum design requirements, the Contractor shall be required to remove 
and replace the representative pavement sections at Contractorôs expense. 

350.11 MEASUREMENT AND PAYMENT 

Portland Cement Concrete Pavement and High Early Concrete Pavement will be 
measured by the square yard. The width for measurement will be the width as 
constructed according to the plans and typical cross sections or as directed by 
the Engineer. 

Work completed and accepted and measured as provided above will be paid for at the 
contract unit price bid per square yard for Portland Cement Concrete Pavement or High 
Early Strength Concrete Pavement, as the case may be, of the thickness and type 
specified, which price shall be full compensation for preparing the subgrade or base 
and shaping the shoulders unless otherwise specified; for furnishing, transporting, and 
placing materials, including steel bars for joints and all other joint materials; for 
preparation and processing materials; for mixing, spreading, vibrating, finishing, and 
curing; for sawing, cleaning, filling, and sealing joints; for furnishing profilograph; for 
taking all required profiles and performing all necessary computations; for performing 
any grinding or removals and replacements needed to correct deficiencies; and for all 
labor, equipment, tools, and incidentals necessary to complete the work; except for 
adjustments to price for deficient areas as provided for elsewhere in this Section. 

Curb constructed integral with pavement will be measured and paid for as specified in 
Section 410 ñConcrete Curb and Gutterò of these specifications unless otherwise 
specified in the Special Provisions and listed on the bid form. 

Payment will be made under: 

Pay Item Pay Unit 

P.C. Concrete Pavement Square Yard 
( ò) Thickness 

Hi-Early Strength Concrete Square Yard 
Pavement ( _ ò) Thickness 
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SECTION 360 
COLD MILLING ASPHALT PAVEMENT  

360.01 DESCRIPTION 

This item shall consist of cold milling the asphalt pavement at the location(s) designated 
on the plans or by the Engineer and removing the resulting material to a designated 
location. Unless otherwise provided, the reclaimed pavement shall remain the property 
of the Owner. The pavement remaining after milling shall provide a surface suitable for 
maintaining traffic. 

360.02 EQUIPMENT 

The Contractor shall provide self-propelled equipment with sufficient power, traction, 
and stability to maintain an accurate depth of cut and slope. The equipment shall be 
capable of accurately and automatically establishing profile grades along each edge of 
the machine by referencing from the existing pavement by means of a ski or matching 
shoe or from an independent grade control and shall have an automatic system for 
controlling cross slope at a given rate. The machine shall be equipped with an integral 
loading means to remove the material being cut from the surface of the roadway and 
discharge the cuttings into a truck, all in one operation. The milling machine shall have 
an effective means for preventing dust resulting from the operation from escaping into 
the air. The machine shall also have a milling width of 6 feet or greater. 

360.03 CONSTRUCTION REQUIREMENTS 

The existing pavement shall be cold milled to the depth shown on the plans. The number 
of passes and the depth of each pass required to obtain the total depth to be removed will 
be determined by the Contractor, unless specified in the plans. The transverse joint left at 
the end of each day's run shall be tapered to provide a smooth ride. At the end of a dayôs 
run, vertical differentials will only be permitted at the centerline or lane lines. The 
equipment shall be operated at a rate of travel that will provide a surface meeting the 
applicable surface requirements. 

Unless otherwise designated by the Engineer, the Contractor shall transport all asphalt 
pavement material removed to the location within City of Van Buren Street Department 
yard located at 3240 Pointer Trail East. 

The Contractor shall take precautions to avoid damage to curbs and gutters, utility 
structures and other appurtenances. Damage to curbs and gutters and exposed structures 
shall be repaired or replaced by the Contractor at it's expense. Manholes or valve boxes 
concealed from view which are damaged by the milling operation shall be repaired or 
replaced by the Contractor in accordance with the requirements of this specification. 
Damaged manhole frames and covers shall be replaced with new frames and covers 
installed by grouting to the manhole structure. Damaged valve boxes shall be removed in 
their entirety and replaced with new boxes and lids. 

Cuttings shall be cleaned from all surfaces. Brooming or other methods shall be utilized 
as required to ensure complete removal of the cuttings. 
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Unless otherwise specified, the finished surface after milling, when checked with a 10 
foot straight edge placed parallel to the centerline shall show no variation more than 1/4 
inch. 

Any cold milled asphalt surface shall be overlaid with ACHM binder course or ACHM 
surface course no more than 7 days after the start of cold milling operations. 

360.04 MEASUREMENT AND PAYMENT 

Cold Milling Asphalt Pavement will be measured by the square yard of pavement milled 
to the depth specified. Measurement for area computations will be made horizontally and 
will be as shown on the plans, unless altered by the Engineer to fit field conditions. 

Payment at the contract unit price bid per square yard for Cold Milling Asphalt Pavement 
shall be full compensation for all work as prescribed herein, including milling, removing 
and transporting cuttings to the designated locations and for all labor, equipment, tools, 
and incidentals necessary to complete the work. 

No separate payment will be made for cold milling of portland cement concrete or brick 
constituting minor protrusions into the asphalt pavement. 

No separate payment will be made for repair or replacement of manholes, valve boxes, or 
other appurtenances which are located and identified in advance of the cold milling 
operation and which are damaged by the Contractor. 

Concealed manholes or valve boxes damaged by the Contractor's operations will be 
measured by the unit. Payment at the contract unit price shall be full compensation for 
furnishing and installing manhole frames and covers, valve boxes and lids, and repair of 
structures and pavements. 

Payment will be made under: 

Pay Item Pay Unit  

Cold Milling Asphalt Pavement Square Yard 
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SECTION 370 
PAVEMENT REPAIRS  

370.01 SCOPE OF WORK 

This work shall include all pavement repairs specified to prepare existing pavements for 
subsequent asphalt overlay or other improvements. 

370.02 MATERIALS  

A. ASPHALT PAVEMENT MATERIALS. Asphalt pavement materials shall 
conform to Section 330 ñAsphalt Concrete Hot-Mix Coursesòof these 
specifications. The minimum weight of the paving fabric shall be 4 oz/sy as 
determined by ASTM D5261. 

B. TACK COAT. Tack coat materials shall conform to Section 320 ñPrime and Tack 
Coatòof these specifications. 

C. CONCRETE. Concrete used in deep patch repairs shall conform to Section 
311 ñPortland Cement Concrete Baseò of these specifications. 

D. FLOWABLE FILL. Flowable fill materials shall conform to Section 206 
ñFlowable Fill Materialsò of these specifications. 

E. JOINT SEALANT. Emulsified asphalt, SS-1, shall be as specified in Section 320 
ñPrime and Tack Coatò of these specifications. Hot-poured joint sealants for both 
asphalt concrete and portland cement concrete pavements shall conform to 
AASHTO M 310 (ASTM D 3405). 

F. CRACK REPAIR FABRIC. Fabric shall consist of a flexible high density 
asphaltic membrane laminated between a nonwoven polyester geotextile and a 
woven polyester geotextile equal to Pave Prep as manufactured by Contech 
Products of Memphis, TN. 

370.03 CONSTRUCTION METHODS 

The limits of the various types of pavement repairs shall be as shown on the plans or as 
directed by the Engineer. 

A. SURFACE PATCH. Surface patch shall consist of removing and replacing the 
existing asphalt surface course. The existing asphalt surface course shall be 
removed in square or rectangular sections and shall be removed to the full depth of 
the surface course. Pavement cuts shall be straight and vertical and shall be cut 
with a saw or air spade. The area to be patched shall be cleaned, re-compacted 
to100% as specified in Section 203 ñExcavation and Embankmentò, and a tack or 
prime coat applied. Asphalt concrete surface course (Type 3) shall be placed in the 
patch area and shall be compacted by rolling. The finish surface of the patch shall 
be uniform and shall match the surrounding pavement slope and grade. The 
density and surface smoothness of the patch shall meet the requirements specified 
in Section 330 ñACHM Courses.ò 
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B. DEEP PATCH. Deep patch shall consist of removing and replacing the entire 
pavement section, including surface course(s) and base course, to a minimum 
depth of six (6) inches below the proposed finished pavement grade, and shall 
include compaction of the subgrade. The existing pavement within the limits of 
the patch shall be removed by cold milling as specified in Section 360 ñCold 
Milling Asphalt Pavement.ò Small isolated sections of pavement may be removed 
by other methods with prior approval by the Engineer. Forms shall be used for the 
placement of deep patch where directed by the Engineer. The patch area shall be 
cleaned and all existing materials removed unless otherwise directed by the 
Engineer. The exposed subgrade shall be compacted by rolling or by other 
approved equipment and shall be compacted to 100% of Standard Proctor 
(Method D) as specified in Section 203 ñExcavation and Embankment.ò Where 
unstable subgrade is encountered, the Contractor shall undercut the subgrade as 
authorized and directed by the Engineer. Undercut excavation shall be as 
specified in Section 203. 

Replacement of the base shall include furnishing and installing Portland Cement 
Concrete Base (High Early) to a minimum depth of 6 inches. A tack coat shall 
be applied to the surface of the concrete at a rate of 0.10 to 0.15 gallons per 
square yard, prior to placement of the asphalt surface. Paving fabric/grid and 
binder, where called for on the Plans, shall be installed directly on the concrete 
base surface per the provisions of Section 380 ñFabric Reinforcement for 
Asphalt Concrete Pavement.ò 

The surface of the deep patch shall be given a ñTinedò finish. The deep patch shall 
be floated, and then a metal tine finishing device shall be used to cut continuous 
grooves across the surface of the deep patch. The grooves produced shall be 
transverse to the centerline of the pavement and shall be substantially from 1/8 
inch to 3/16 inch in depth and width. The grooves shall be spaced on 1/2 inch to 
3/4 inch centers. 

Traffic may placed on deep patch areas after the P.C. Concrete Base has reached 
adequate strength as required in Section 311 ñPortland Cement Concrete Baseò 
and prior to placement of the overlay, if ramps constructed of A.C. cold plant mix 
are installed to provide smooth transitions between patch areas and existing 
pavement surface. 

C. CRACK AND JOINT REPAIR. Crack and joint repair shall consist of cleaning, 
sealing and filling cracks greater than 1/4 inch wide in the existing asphalt concrete 
pavement surfacing prior to application of the tack coat and asphalt concrete 
overlay. Cracks and joints shall be cleaned using compressed air or other approved 
methods. All soil, vegetation, loose aggregate and debris shall be removed to a 
minimum depth of two inches. Surface cracks/joints shall be sealed with an 
emulsified asphalt, sand asphalt hot mix, ACHM surface course (Type 3), or with 
an hot-poured type joint sealant. Cracks and joints shall be filled flush with the 
surface of the pavement or if hot-poured joint sealant is used shall be recessed 
sufficiently to allow for expansion of the sealant during overlay operations. The 
Contractor is responsible for adjusting their overlay operations and equipment so 
that bump formation in the final asphalt concrete surface is prevented. 

D. FABRIC CRACK REPAIR. Fabric crack repair shall consist of installing a fabric 
material at designated cracks, joints and distressed areas in the existing pavement 
surface prior to application of the asphalt concrete overlay. Prior to installation of 
the fabric, surface cracks/joints 3/4-inch wide or less need not be filled. Surface 

Page 164 



cracks/joints and distressed areas greater than 3/4-inch but less than 2 inches wide 
shall be cleaned and filled with an approved crack filler or ACHM compacted to 
the existing elevation. Cracks/joints and other distressed areas greater than 2 
inches wide shall be cleaned and filled with ACHM compacted to the existing 
elevation. Cracks and/or joints with vertical deformations greater than 1/2-inch 
shall be wedged with compacted ACHM to the level of the distressed area. Any 
loose asphalt particles shall be broomed or blown clean from areas where fabric 
will be applied. 

The existing road surface must be clean and dry prior to installation of the fabric. 
An asphaltic tack (grade AC-5,-10,-20, or -30) shall be applied at a rate of 
approximately 0.15 gallons/square yard over existing surfaces and approximately 
0.20 gallons/square yard over milled surfaces. The tack coat shall extend a 
maximum of 1-1/2 inches on both sides of the fabric. Application of tack coat in 
excess of the recommended rates and/or spray width may cause the fabric to slip 
or shove during the paving process. The use of emulsified asphalts and/or cutbacks 
are strictly prohibited for use as a tack coat. Fabric shall be installed in accordance 
with the manufacturer's instructions and as directed by the Engineer. The fabric 
shall be installed only when the surface temperature is a minimum of 50 degrees F 
and rising. The fabric should be placed at least 24 hours in advance of the paving 
operations. If application must immediately precede the paving operation, a 
rubberized asphalt cement may be required as a tack coat to bond the fabric. The 
fabric shall be rolled after it is placed according to manufacturerôs instructions. 
Traffic may be placed on the fabric as soon as the tack coat has cooled sufficiently 
to lose its stickiness. Fabric should not be exposed to traffic for more than seven 
days, unless otherwise authorized by the Engineer. 

If the fabric has been exposed to rain prior to placement of the overlay, it must be 
dry at the time the overlay is placed. A paving tack coat of emulsified asphalt must 
be used over the fabric prior to paving. Cutback asphalts are prohibited. Hot mix 
asphalt or dry washed sand can be broadcast ahead of the paver if the fabric is 
sticking to the tires or trucks and paving equipment. Care must be taken to avoid 
the use of excessive amplitude during vibratory compaction of the overlay, which 
may cause humping of the overlay over the fabric. The Contractor is responsible 
for adjusting their overlay operations and equipment so that bump formation in the 
final asphalt concrete surface is prevented. 

370.04 MEASUREMENT AND PAYMENT  

The measurement and payment of the work included in this section shall be as 
specified below. Separate payment will be made only for those items listed in the bid 
form. Payment at the contract unit price for each of these items shall be considered full 
compensation for all equipment, tools, materials, labor, supplies and incidentals 
necessary for the completed pavement repairs. 

Surface Patch will be measured by the square yard of completed patch. Payment at 
the contract unit price shall be considered full compensation for cutting and removal 
of existing pavement; re-compacting base; prime and tack coat; and for furnishing 
and placing asphalt concrete surface course. 

Deep Patch will be measured by the square yard of completed patch. Payment at the 
contract unit price shall be considered full compensation for cutting and removal of 
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existing pavement and base course; re-compacting base; and for furnishing and placing 
portland cement concrete base, including all forming, jointing, and finishing work. 
Undercut excavation will be measured and payment made as specified in Section 203. 

Crack and Joint Repair will be measured and paid for according to the number of lineal 
feet completed. Payment at the contract unit price shall be considered full compensation 
for cleaning of cracks/joints, and for furnishing and installing all sealant materials. 

Fabric Crack Repair will be measured by the square feet of fabric installed. Payment at 
the contract unit price shall be considered full compensation for cleaning and sealing of 
cracks/joints; tack coat; and for furnishing and installing fabric. 

Payment will be made under: 

 
Pay Item Pay Unit  

Surface Patch SY 
Deep Patch SY 
Crack and Joint Repair LF 
Fabric Crack Repair SF 
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SECTION 380 
FABRIC REINFORCEMENT FOR  

ASPHALT CONCRETE PAVEMENT  

380.01 DESCRIPTION 

This work shall consist of furnishing and installing a fabric between pavement layers as a 
waterproofing and stress relieving membrane for asphalt concrete pavement. 

380.02 MATERIALS 

A. PAVING FABRIC. Paving fabric shall be an approved paving grade nonwoven 
material consisting of at least 85 percent polyesters, polyolefins, or polyamides by 
weight. The paving fabric shall be resistant to chemical attack, rot and mildew and 
shall have no tears or defects which will adversely alter its physical properties. 
The fabric shall be specifically designed for pavement applications and be heat 
bonded only on one side to reduce bleed-through of tack coat during installation. 
The fabric shall meet the following test requirements. 

Property Requirements Test Method 

Tensile Strength 80 lbs ASTM D 4632 
(Grab Method) 

Elongation at Break 50% minimum ASTM D 4632 
Asphalt Retention* 0.2 gal/sq yd min. Texas DOT Item 

3099 
Melting Point (Fº) 300 minimum ASTM D 276 

* Asphalt required to saturate the paving fabric only. Asphalt retention must 
be provided in manufacturer certification. Value does not indicate the asphalt 
application rate required for construction. 

All numerical values represent minimum average roll value in weaker 
principal direction. Lot shall be sampled according to ASTM D 4354. 

The Contractor shall furnish a manufacturer's certificate of compliance. 

The fabric shall be supplied by the manufacturer in rolls of standard widths and 
lengths uniformly wound onto cylinder forms for dispensing from mechanical lay 
down equipment. Selected fabric sizes shall provide full coverage of the pavement 
with a minimal number of splices. 

Rolls of fabric shall be furnished with wrapping for protection against sunlight and 
moisture. When stored outdoors, the rolls shall be elevated and covered with a 
tarpaulin. 

The minimum weight of the paving fabric shall be 4 oz/sy as determined by 
ASTM D5261. 

B. TACK COAT. The tack coat used to impregnate the fabric and bond the fabric to 
the pavement shall be the same grade as the asphalt hot mix and shall conform to 
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Section 320 ñPrime and Tack Coat.ò A cationic or anionic emulsion may be used 
as approved by the Engineer. The Contractor shall follow the recommendations of 
the paving fabric manufacturer when an asphalt emulsion is used. The use of 
cutbacks or emulsions which contain solvents shall not be used. 

380.03 CONSTRUCTION REQUIREMENTS  

A. SURFACE PREPARATION - The pavement surface shall be thoroughly cleaned 
of all dirt, water, oil or other foreign matter to the satisfaction of the Engineer. 
Cracks 1/4 inch wide or greater shall be cleaned and filled, and other pavement 
distress repaired, as directed by the Engineer and as specified in Section 370 
ñPavement Repairs.ò Crack filling material shall be allowed to cure prior to paving 
fabric placement. 

B. TACK COAT APPLICATION. The tack coat shall be applied in accordance with 
the requirements of Section 320 ñPrime and Tack Coatò by means of a calibrated 
distributor spray bar. Hand spraying and brush application may be used in 
locations of fabric overlap. Every effort should be made to keep hand spraying to a 
minimum. The rate of application shall be from 0.25 gallons per square yard to 
0.35 gallons per square yard or as established by the Engineer. The tack coat 
application must be sufficient to saturate the fabric and bond the fabric to the 
existing pavement surface. The distributor shall be started and stopped over paper 
or roofing felt to provide neat cut-off lines. 

The minimum application temperature of the asphalt binder shall not be less than 
290 degrees F. The maximum application temperature shall not exceed 325 
degrees F to avoid damage to the fabric. For asphalt emulsions, the distributor tank 
temperatures shall be maintained between 130 degrees F and 160 degrees F. 

The width of asphalt binder application shall be 2 to 6 inches wider than the fabric 
width. The tack coat shall be applied only as far in advance of paving fabric 
installation as is appropriate to ensure a tacky surface at the time of paving fabric 
placement. Traffic shall not be allowed on the tack coat. Care shall be exercised in 
the application of the binder to avoid spills or excessive application to cause 
flushing of the asphalt material. 

C. PAVING FABRIC PLACEMENT. The paving fabric shall be placed using 
mechanical or manual lay-down equipment capable of providing a smooth 
installation with a minimum amount of wrinkling or folding. The fabric shall be 
placed prior to the tack coat cooling and losing its tackiness. When asphalt 
emulsions are used, the emulsion shall be allowed to cure properly such that 
essentially no water moisture remains prior to placing the paving fabric. 

The fabric shall be broomed to remove air bubbles and maximize fabric contact 
with the pavement surface. Wrinkles severe enough to cause folds shall be cut, 
realigned and jointed as directed by the Engineer. Overlap of fabric at joints shall 
be sufficient to ensure full closure of the joint but not exceed six inches. Transverse 
joints shall be shingled in the direction of paving to prevent edge pick-up by the 
paver. Additional tack coat shall be applied to joints at the rate determined by the 
Engineer by hand spraying or brushing. The paving fabric shall be imbedded into 
the tack coat and bonded to the pavement. Self-propelled pneumatic tired rollers 
shall be used if determined necessary by the Engineer. 
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No paving fabric shall be placed on concrete deep patch. 

D. WEATHER LIMITATIONS - Minimum air and pavement temperature shall be at 
least 50 degrees F and rising for placement of tack coat and at least 60 degrees F 
and rising for placement of asphalt emulsions. Neither tack coat nor paving fabric 
shall be placed when weather conditions, in the opinion of the Engineer, are not 
suitable. In the event of rainfall on the paving fabric prior to the placement of the 
asphalt overlay, the paving fabric must be allowed to dry completely before 
asphalt is placed. 

E. OVERLAY PLACEMENT. Placement of the asphalt concrete pavement overlay 
shall immediately follow fabric lay-down unless otherwise permitted by the 
Engineer. If approved by the Engineer, the paving fabric may be opened to traffic 
for 24 to 48 hours prior to installing the overlay. Warning signs shall be placed 
which advise the motorist that the surface may be slippery when wet. The signs 
shall also post the appropriate safe speed. Excess sand shall be broomed from the 
surface prior to placing the overlay. If, in the opinion of the Engineer, the fabric 
surface appears to be dry, and lacks tackiness following exposure to traffic, a light 
tack coat shall be applied prior to the overlay. 

Any damage or debonding of the paving fabric caused by traffic or wet weather 
conditions due to unnecessary delay or negligence shall be repaired at the 
Contractor's expense. In the event excess tack coat bleeds through the fabric 
before the overlay is placed, the excess material shall be blotted by spreading 
blotter sand on the affected area as directed by the Engineer. The temperature of 
the paving mix at time of placement shall not exceed 325 degrees F. The turning 
of pavers or other vehicles should be gradual and kept to a minimum to avoid 
damage to the fabric. Should equipment tires pick up the fabric or the paver cause 
movement of the fabric during paving operations, asphalt paving mix may be 
broadcast ahead of trucks and the paver to prevent damage. Any damage to the 
paving fabric due to equipment shall be repaired and at the Contractor's expense. 

380.04 MEASUREMENT AND PAYMENT 

Paving Fabric will be measured by the square yard in place according to the 
dimensions in place with no allowance made for overlapping at the joints. 

Tack coat will not be measured or paid for separately but will be considered incidental to 
the price bid for ñPaving Fabric.ò 

The accepted quantity of paving fabric measured will be paid for at the contract unit price 
per square yard for Paving Fabric. The contract unit price will be full compensation for 
furnishing and installing all fabric, tack coat, blotter sand, and all other materials, 
equipment, labor and incidentals to complete the work as specified. 

Payment will be made under: 

Pay Item Pay Unit  

Paving Fabric Square Yard 
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DIVISION 400 - CONCRETE CONSTRUCTION  

SECTION 401 
CONCRETE GENERAL  

401.01 DESCRIPTION 

This work shall consist of furnishing all equipment, tools, material, labor and supplies, 
and of performing all operations necessary to construct the concrete work as shown on the 
plans and as specified below. 

401.02 MATERIALS 

The materials used shall comply with the requirements as set out herein. No materials 
shall be used containing foreign matter, frost, or lumps or crusts of hardened substances. 

A. CEMENT. Unless otherwise specified, Portland cement conforming to the 
requirements of ASTM C150 (AASHTO M 85), Type I, shall be furnished. Type III 
cement shall be used when so specified or when authorized by the Engineer. 

Cement shall be furnished in bulk unless otherwise approved by Engineer for small 
quantities. The mixing or alternate use of cement from different manufacturing 
plants will not be permitted. The source of cement shall not be changed without the 
written approval of the Engineer. The use of cement salvaged from spillage will not 
be allowed. 

B. FINE AGGREGATE. The fine aggregate shall consist of clean, hard, durable 
particles of natural sand and shall conform to the requirements of ASTM C33. 

C. COARSE AGGREGATE. The coarse aggregate shall consist of clean, crushed 
stone or gravel and shall conform to the requirements of ASTM C33. The gradation 
and maximum size of the aggregate shall be as follows: 

ASTM No. 467 (Max. Size = 1-1/2 inches) shall be used where clearances 
permit including in walls >8 inches thick and slabs >5 inches thick. 

ASTM No. 57 (Max. Size = 1 inch) shall be used when directed by the 
Engineer or with the approval of the Engineer. 

ASTM No. 67 (Max. Size = 3/4 inch ) shall be used when minimum clear 
spacing between individual reinforcing bars is less than 1-1/2 inches. 

D. WATER. Water used in mixing or curing shall be clean, potable, from a municipal 
source and free from injurious amounts of oil, salts, or other deleterious substances 
and shall not contain more than 1000 ppm of chlorides. 

E. ADMIXTURES 

(1)   General. Admixtures shall be used to improve certain characteristics of the 
concrete when specified on the plans or may be used when requested by the 
Contractor and approval is given by the Engineer. The Contractorôs request shall 
be supported with the manufacturerôs certified formulation of the proposed 
admixture and with sufficient evidence that the proposed admixture has given 
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satisfactory results on other similar work. Permission to use the admixture may 
be withdrawn at any time by the Engineer when satisfactory results are not being 
obtained. Chlorides shall not be added during the manufacturing process. 

The Contractor shall furnish certified copies of laboratory test reports for each 
admixture used in the concrete. Before using two (2) or more admixtures 
simultaneously, the Contractor shall furnish certified copies of laboratory test 
reports for each combination of admixtures and local materials. If approved, 
the admixture used shall be furnished at no additional cost to the Owner. 

Admixtures shall be added to the mixing water by means of a mechanical 
dispenser that will accurately meter the additive during the mix water cycle, 
unless otherwise approved by the Engineer. 

(2) Air Entraining Agent. Air entraining agent, when specified, shall comply with 
the requirements of ASTM C260 (AASHTO M 154) and be approved by the 
Engineer. Contractor shall furnish certified copies of laboratory test reports 
for any air-entrained admixtures. It shall be used in strict accordance with the 
manufacturerôs recommendations. 

(3) Retarding Agent. In order to permit the retarding of the set and extend the 
finishing time of the concrete, a retarding agent shall be used when specified 
on the plans or may be used when permission for its use is requested by the 
Contractor and approved by the Engineer. The retarding agent shall be a Type 
B or Type D admixture as defined in ASTM C494 (AASHTO M 194). 

When air-entrained concrete is specified, the air-entraining agent and the 
retarding agent shall be so incorporated that the air content of the concrete 
shall fall within the percentage range stipulated in these specifications. When 
air-entraining concrete is not specified, the concrete to which the retarding 
agent has been added shall have an air content not greater than 3 percent. 

(4) Other Admixtures. The use of other admixtures conforming to the requirements 
of ASTM C 494 (AASHTO M 194) may be used if approved by the Engineer, 
and if used in strict accordance with manufacturerôs recommendations. 

F. FLY ASH - for use with Portland cement shall comply with the requirements of 
ASTM C618 (AASHTO M 295), Class C. Fly ash may be used as a partial 
replacement for Type I cement, not exceeding, 20% by cementitious weight. 
Substitution shall be made at the rate of one pound of fly ash for each pound of 
cement replaced. Mixtures with fly ash shall meet the same requirements as mixtures 
without fly ash. Fly ash will not be allowed as a substitute for high early strength or 
blended cements. 

G. REINFORCING STEEL. Reinforcing steel for concrete shall be deformed, clean, free 
from rust and new. Reinforcing steel shall conform to ASTM A 615 (AASHTO M 31) 
and shall be Grade 60 for bars No. 4 and larger and Grade 40 for No. 3 bars. 

H. DOWEL AND TIE BARS. Smooth dowel bars shall be new, clean, free from rust, 
and free from burrs or other deformations restricting slippage in the concrete. Dowel 
bars shall conform to the requirements of ASTM A615 (AASTHO M 31), Grade 60. 
Before delivery to the jobsite, the full length of each dowel bar shall be painted with 
a film of epoxy, plastic, epoxy paint, zinc chromate primer, zinc strontium phospho- 
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silicate primer, or tar paint. When bar coatings are found to be damaged prior to or 
during installation, such bars shall be replaced. 

Tie bars shall be new, clean, free from rust, and shall conform to the requirements of 
ASTM A615 (AASHTO M31) Grade 60. Tie bars that are bent and later straightened 
to facilitate construction shall comply with ASTM A615 (AASHTO M 31), Grade 40. 

I. WIRE FABRIC. Wire fabric shall be electrically-welded wire fabric of cold-drawn 
wire (70,000 psi yield point) of the diameter and spacing required and shall conform 
to ASTM A185 (AASHTO M 55). 

J. FIBER REINFORCEMENT. Fiber reinforcement shall be used in all concrete aprons, 
swales, curb and gutter, driveways, sidewalks, slope paving and un-reinforced channel 
or ditch paving. 

Fiber reinforcement shall be virgin polypropylene, fibrillated fibers containing no 
reprocessed olefin materials. Fibers shall be manufactured specifically for Portland 
cement concrete secondary reinforcement. Fiber reinforcement shall be similar and 
equal to Fibermesh In Force manufactured by Fibermesh Company. 

A minimum of 11/2 pounds of fiber reinforcement per cubic yard of concrete shall 
be used. 

K. GROUT. Grout shall be a mixture of one(1) part Portland Cement to two(2) parts of 
sand plus the required water for proper flow. A bonding agent shall be used in the 
mortar or concrete mix for patching new concretes and for finishing vertical exposed 
surfaces. This bonding agent shall be ñAcryl 60" by Thoro or approved equal. 

L. JOINT MATERIALS 

(1) Type 1 - Materials for slab expansion joints shall be as shown on the plans and 
shall be a preformed filler of the non-extruding and resilient type conforming to 
ASTM D1751 (AASHTO M 213) bituminous, or ASTM D1752 (AASHTO 
M153) Type 1(sponge rubber). Unless otherwise indicated within the 
specifications or on the plans, the joint filler shall have a thickness of 1/2 inch. 

(2) Type 2 - Materials for filling and sealing longitudinal, warping, contraction, 
and other specified joints shall be as shown on the plans and shall be cold-
poured single-component silicone, self-leveling Dow 890 SL by Dow Corning 
or approved equal. Dow 888 by Dow Corning may be used on slopes greater 
than 12%. 

(3) Backer rod filler shall be of polyurethane or cross-linked polyethylene foam 
material approximately 1/8 inch larger in diameter than the width of the joint 
to be sealed. 

All components of the joint sealant system, including the backer rod, shall be 
compatible. No bond shall occur between the backup material and the sealant 
system for Type 2 joint sealer. 

Page 172 



M.      CURING MATERIALS. Curing materials shall be one of the following types: 

(1) Membrane curing compound complying with ASTM C 309 (AASHTO M 
148). Type 1 shall be used for interior floor slabs. Type 2, white pigmented, 
shall be used for exterior slabs, sidewalks, curbs and pavements. 

(2) Polyethylene-burlap mats complying with ASTM C17 (AASHTO M 171). 
Polyethylene-burlap mats shall consist of one 9 oz. per squarer yard thickness 
of burlap, impregnated on one side with one opaque 4 mil thickness of 
polyethylene, and free from visible defects. 

(3) White polyethylene sheeting complying with ASTM C171 (AASHTO M 171) 
shall be 4 mil thickness, uniform in appearance, and free from visible defects. 

401.03 SUBMITTALS 

The following are required to be submitted to the Engineer for approval for each project 
at the Pre-Construction Conference: 

A. CONCRETE MIX DESIGNS. One copy of the mix design for each proposed class 
of concrete, including test results for new mix designs or material certifications for 
previously accepted mix designs, shall be submitted to the Engineer for review and 
approval. 

B. JOINT MATERIAL. For Type 2 joints, the Contractor shall submit a copy of the 
proposed sealant manufacturer data sheets and the recommended application 
procedure. 

C. CURING. Contractor shall submit a copy of the proposed curing methods and 
manufacturerôs product data sheet. 

401.04 CLASSIFICATION 

Concrete shall be classified as provided for below. The strengths for each classification of 
concrete shall be the minimum 28 days compressive strength for that class of concrete. 

Class of Concrete 
Characteristic ñAAAò ñAAò ñAò ñBò ñPò 

Minimum Compressive 
Strength (psi at 28 days) 

4,000 3,500 3,000 2,500 4,000 

Minimum Cement Factor 
(lbs per cubic yard) 

611 585 540 495 564 

Maximum Water/Cement 
Ratio (lb/lb) 

0.44 0.49 0.49 0.58 0.45 

Slump Range (inches)* 1ò-4ò 1ò-4ò 1ò-4ò 1ò-4ò Max 2ò slipform 
Max 4.5ò handform  

*When using admixtures to increase slump, concrete shall have a slump of 4 inches +/- 1 
inch before the admixture is added and a maximum slump of 8 inches at the point of 
delivery after the admixture is added. 
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The total air content of the concrete shall be within the following limits based upon 
measurements made on the concrete immediately after discharge from the mixer in 
accordance with ASTM C231: 

Max. Size of Coarse Aggregate Air Content 
1-1/2ò 4.0% to 7.0 % 
1ò 4.5% to 7.5% 
3/4ò 4.5% to 7.5%  

The following general requirements shall govern unless otherwise shown on the plans 
or Standard Details, listed specifically otherwise in the individual specification sections, 
or revised in the Supplemental Specifications or in the Special Conditions: 

Class ñAAAò concrete shall be used in drainage facilities, retaining walls, signal pole 
foundations, bridge footings, piers, bents, columns, abutments, and superstructures, 
including girders, beams, floor slabs, and parapet walls. 

Class ñAAò concrete shall be used in sidewalks, curbs and gutters, driveways, 
pavement aprons and swales, deep patch, Portland cement concrete base, and controller 
cabinet foundations. Concrete for deep patch shall be high-early strength. 

Class ñAò concrete shall be used in sewer vaults, manholes, and structures and as 
specified in miscellaneous construction. 

Class ñBò concrete shall be used in sewer and water line blockings and encasement. 

Class ñPò concrete shall be used in Portland cement concrete pavement. 

401.05 HIGH EARLY STRENGTH CONCRETE  

When High Early Strength Concrete is specified, or requested by the Contractor and 
approved, it shall be made with the use of high early strength cement complying with 
ASTM C150 (AASHTO M 85), Type III cement. Upon written approval of the Engineer, 
the Contractor may substitute Type I cement with a cement factor of 25% in excess of that 
specified for the Type III cement or Type I cement combined with approved admixtures. 

If use of High Early Strength Concrete is requested by the Contractor to facilitate his 
operations, no additional compensation will be allowed above the price bid for use of 
Type III cement, the additional 25% of Type I cement or admixtures. 

401.06 MIX DESIGN 

The mix design shall include copies of test reports, including test dates, and a complete 
list of materials, including type, brand, source and amount used. 

The laboratory used to develop the mix design shall meet the requirements of ASTM 
C1077. A certification that it meets these requirements shall be submitted to the Engineer 
prior to start of the mix design and contain as a minimum: 

A. Qualifications of personnel; laboratory manager, supervising technician, and 
testing technicians. 
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B. A statement that the equipment used in developing the mix design is 
in calibrations. 

C. A statement that each test specified in developing the mix design is offered in 
the scope of the laboratoryôs services. 

D. A copy of the laboratoryôs quality control system. 

All concrete shall be designed to provide a 28-day strength according to the class of 
concrete which is stated elsewhere within these specifications or on the plans. The 
concrete shall be composed of portland cement, fly ash, water, air entraining agent, 
fine aggregate, and coarse aggregate of the gradation, quality and proportions specified 
in subsection 401.02. 

The water/cement ratio shall include free moisture content of the aggregate. When fly ash 
is used as a partial replacement for cement, the total weight of both cement and fly ash 
shall be used to determine the water/cement ratio. 

Fine and coarse aggregates shall be added only in such proportion that satisfactory 
plasticity, workability, and consistency of the mix are maintained. 

The proportions to be used in the mix shall be determined by the Contractor using 
the absolute volume method. The Contractor may use the procedure provided in the 
ACI Standard 211.1, ñRecommended Practice for Selecting Proportions for Normal 
and Heavyweight Concreteò, modified to comply with the maximum water/cement 
ration specified. The documentation submitted with the mix design shall specify 
which procedure was used and whether oven dry or saturated dry weights were used 
in calculations. The mix design shall specify the quantity of each component of the 
mix, including all authorized additives. 

The mix design strength shall be verified by a minimum of six (6) test cylinders, the 
results of which shall accompany the mix design data submitted. One of the six (6) 
cylinders shall be tested at three days, two at 7 seven days and three at 28 days. 
Acceptance of the mix design by the Engineer will be based on apparent conformity to 
the requirements shown in subsection 401.04 ñClassification.ò 

A mix design submitted for acceptance need not be specifically for a project, but may be 
a previously accepted design that uses the same materials and meets the same design 
criteria. A certification that all materials used in the mix meets the specification 
requirements may be substituted for test results in previously accepted mix design 
submittals. 

It shall remain the Contractorôs responsibility during the project to produce or supply 
concrete conforming to the mix design and the minimum acceptance criteria specified. If 
the mix design fails to produce acceptable results or if there is a change in aggregates, 
fly ash, or cement being used, a new mix design will be required. 

401.07 QUALITY CONTROL AND QUALITY ASSURANCE ACCEPTANCE 
TESTING 

A. QUALITY CONTROL BY THE CONTRACTOR. The Contractor is responsible 
for product quality control during handling, blending, mixing, transporting, and 
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placement operations, and for necessary adjustments in proportioning of the 
materials to produce an acceptable mix. The Contractor, and/or his supplier, shall 
perform all applicable quality control sampling and testing, per the test methods 
below, required to ensure that the completed concrete complies with all 
requirements of the specifications. 

Property Test Methods 
Coarse and Fine 
Aggregate 

ASTM C 136 (AASHTO T 27) 
gradation 
ASTM C 566 (AASHTO T 255) 
moisture 

Air Content ASTM C 231 (AASHTO T 152) 
Slump ASTM C 143 (AASHTO T 119) 
Compressive Strength ASTM C 39 (AASHTO T 97)  

Tests specimens for compressive strength determined by cylinders will be 
obtained according to ASTM C 31 (AASHTO T 23). Tests specimens for 
compressive strength determined by cores will be obtained according to ASTMC 
42 (AASHTO T24). 

The Owner may, at his option, have an Construction Observer present at the 
concrete batch plant at any and all times concrete is being batched for this 
project. Such testing and inspection shall not relieve Contractor of his 
obligation to furnish materials meeting the requirements of this specification. 

B.        QUALITY ASSURANCE TESTING AND ACCEPTANCE. The Owner will 
provide for Quality Assurance tests for the purposes of determining acceptance of 
the concrete and materials. 

At least four (4) test cylinders shall be made and tested for Quality Assurance 
purposes from each lot (100 cubic yards) of concrete or 1,000 linear feet of curb 
and/or gutter placed, or fraction thereof placed each day, unless otherwise stated in 
the Specifications or permitted by the Engineer. There shall be at least one strength 
test made each day that concrete is placed, regardless of the volume placed. Slump 
and temperature tests shall also be taken for each lot of concrete placed. 

The average breaking strength of two cylinders from each lot tested at 28 days 
shall equal or exceed the minimum required 28 day strength specified. One of the 
additional cylinders from each lot will be tested at 7 days with the other held in 
reserve or tested as directed by the Engineer. 

In the event that a concrete cylinder strength does not meet the minimum 
requirements, the Contractor shall pay for additional testing as specified herein and 
as directed by the Engineer. Concrete cores shall be taken from the portion of the 
structure represented by the low strength cylinders. Three cores shall be tested and 
evaluated for each strength test not meeting the previously stated requirements. 

Any lot or section of concrete that does not meet the strength requirements, air 
content requirements, or other requirements of the specifications herein shall be 
removed and replaced by the Contractor at no cost to the Owner. Payment for 
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concrete where removal and replacement is required will be withheld or recovered, 
and released after replacement has been acceptably completed. 

401.08 STORAGE OF MATERIALS 

Cement shall be stored in weather-tight building, bins, or silos which provide protection 
from dampness and contamination and will minimize warehouse set. Any cement 
damaged by moisture or which fails to meet any specified requirements shall be 
rejected and removed from the work. 
Aggregate stockpiles shall be arranged and used in a manner to avoid segregation 
or contamination with other materials or with other sizes of like aggregates. Frozen 
or partially frozen aggregates shall not be used. 

Sand shall be allowed to drain until it has reached a uniform moisture content before it is 
used. 

Any material which has deteriorated, been contaminated with deleterious or foreign 
material, or which has otherwise been damaged, shall not be used for concrete. 

401.09 BATCHING AND MIXING  

A. GENERAL. Ready-mix concrete shall be produced from batch plants that are on 
the current AHTD Quality Products List and shall have an up-to-date AHTD 
inspection decal, except as allowed herein. If a temporary on-site batch plant is 
proposed for use on a specific project, in lieu of the AHTD inspection decal, the 
temporary batch plant shall have a certificate of inspection by the Arkansas 
Bureau of Standards which shall be updated after each scale move or if the 
accuracy of the scales is questionable as determined by the Engineer. All test data 
submitted in support of mix designs to be provided by the temporary on-site batch 
plant shall be produced from the temporary on-site batch plant after the date of the 
latest scale certification. All other requirements of batch plants as listed herein 
shall apply for temporary on-site batch plants. 

Batch plants shall be equipped to proportion aggregates and bulk cement by 
weight by means of automatic and interlocking proportioning devices of 
approved type. 

Measuring devices shall be operated in a manner that will consistently allow the 
exact weight of cement within +/- 1%, individual aggregates within +/- 2%, and 
total weight of aggregate within +/- 2% of the required weight. Measuring devices 
shall be so designed and plainly marked that the weights can be accurately and 
conveniently verified for the quantities of each component actually being used. 

The moisture content of the sand shall be checked and recorded periodically 
and the mixing water quantity adjusted to keep the concrete consistency 
reasonably constant. 

The batching plant shall be equipped with an automatic weighing system, 
including an automatic ticket printer, as described in subsection 109.02(e) 
ñMeasurement of Quantities.ò A load ticket shall accompany each load delivered 
to the project and shall be furnished to the Engineer at the time of delivery. The 
load ticket shall show the following information: 
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(1) Unique ticket number. 
(2) Identification of the truck. 
(3) Date and time of batching. 
(4) Class or designation of concrete 
(5) Total weights and/or volumes of each component. 
(6) Total volume of mix. 
(7) Total quantity of water or admixtures added after batching. 
(8) Time of discharge. 

Batch plants shall have sufficient capacity and transportation apparatus to insure 
continuous delivery at the rate required for the proper handling and placing of 
concrete. 

For small placements (approximately 1 cubic yard or less), the concrete may be 
mixed onsite using a portable mixer. The size of each batch shall not exceed 80% 
of the manufacturerôs rated capacity of the mixer. When mixing on site, and with 
prior approval of the Engineer, the materials for each batch may be measured by 
volume converting the mix design weights of each material to equivalent volumes. 
Concrete shall be placed within one hour after the introduction of the water to the 
cement and aggregates. 

B. AGGREGATES. Aggregates shall be measured separately and accurately by 
weight. The batch plant shall include batcher bins, of either the stationary or 
mobile type, with adequate separate compartments for fine aggregate, each 
compartment designed to discharge efficiently and freely into the weighing hopper 
or hoppers. Means of control shall be provided in each case so that as the quantity 
desired in the weighing hopper is being approached, the material may be added 
slowly in small quantities and shut off with precision. Means of removing any 
overload of any one of the several materials shall be provided. 

In the type where more than one aggregate is weighed into one hopper, each 
aggregate shall be held in a separate compartment, so arranged that an overload of 
any aggregate can be removed. Hoppers shall be constructed so as to eliminate 
accumulations of tare materials and to fully discharge without jarring the scales. 
Partitions between compartments, both in bins and in hoppers, shall be ample to 
prevent mixing of adjacent materials under any working conditions. Batch plant 
structures shall be maintained properly leveled within the accuracy required by the 
design of the weighing mechanism. 

The scales for weighing aggregates and cement may be the horizontal beam, the 
springless dial, or the electronic type, designed as an integral unit of the batch 
plant, of rugged construction to withstand hard usage due to working conditions, 
and shall have a maximum allowable error of ±1/2% of one net load. When 
beam-type scales are used, provisions such as a "tell-tale" dial, shall be made for 
indicating to the operator that the required load in the weighing hopper is being 
approached, which device shall indicate at least the last 200 pounds of load. A 
device on weighing beams shall indicate critical position clearly. Poises shall be 
designed for locking in any position and to prevent unauthorized removal. The 
weigh beam and the "tell-tale" device shall be in full view of the operator while 
charging the hopper. The operator shall have convenient access to all controls. 

Clearance between scale parts, hoppers, and bin structures shall be such as to avoid 
displacement of, or friction between, parts due to accumulations, vibration, or other 
causes. Pivot mountings shall be designed so none of the parts will jar loose 
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and so as to assure unchanging spacing of knife edges. Scales shall be so designed 
that all exposed fulcrums, clevises, and similar working parts may readily be kept 
clean. Scales shall be constructed of non-corrosive materials, excluding material 
softer than brass. Weight beams shall have leveling lugs, and weighing parts of 
other types shall be provided with means for precision adjustment. Scales shall be 
satisfactory to the Engineer and shall be inspected, adjusted, and certified 
according to subsection 109.02(e) ñMeasurement of Quantities.ò 

C. CEMENT. Cement shall be proportioned on the basis of 94 pounds per cubic foot 
and shall be measured by weight on scales as specified above. 

Pneumatic charging of the weigh hopper shall be so arranged that the 
measurement will not be affected by air pressure in the supply line. 

D. WATER. The mixer shall be equipped with an automatic water measuring device 
that shall be within a range of error not to exceed ±1% and shall be so arranged 
that the measurement will not be affected by variations of pressure in the water 
supply line and will be accurate under all construction conditions encountered. 
Water may be measured either by volume or by weight. 

E. ADMIXTURES. The mixer shall be equipped with an approved automatic 
dispenser for adding to the mixing water the desired amount of admixtures within 
+/- 3% of the required volume or weight. The dispenser shall be constructed and 
connected so that the amount of admixture entering into the mixing water can be 
visually determined. 

401.10 FORMS 

The design and construction of the formwork shall be the responsibility of the Contractor. 

Forms shall be mortar-tight and of sufficient rigidity to prevent distortion due to the 
pressure of the concrete and other loads incident to the construction operations. Forms 
shall be constructed and maintained so as to prevent warping and the opening of joints due 
to shrinkage of the lumber. 

The forms shall be substantial and unyielding and shall be so designed that the finished 
concrete will conform to the proper dimensions and contours. The design of the forms 
shall take into account the effect of vibration of concrete as it is placed. Forms for 
concrete which is to be left exposed shall be made of dressed lumber or plywood of 
uniform thickness, steel, or other approved materials that will provide a smooth surface, 
except where special form liners or other special finish is specified. Joints in form boards 
for exposed areas shall be arranged to produce a uniform pattern with a minimum of 
joints. 

Form accessories to be partially or wholly embedded in the concrete, such as ties and 
hangars, shall be commercially manufactured type. Non-fabricated wire is not 
acceptable. The portion remaining within the concrete shall leave no metal within one 
inch of the surface of the concrete. Fittings for metal snap-ties shall be of such design 
that, upon removal, the cavities that are left will be of the smallest possible size. 

Before each use, forms shall be cleaned before being set to line and grade and shall be 
treated with form oil prior to placing reinforcing steel in the vicinity of the forms. 
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Materials or methods used in oiling the forms shall not result in the discoloration of the 
concrete or inhibit the bond of any applied finishes. 

When forms appear to be unsatisfactory in any way, either before or during the placing 
of concrete, the Contractor shall stop the work, at the direction of the Engineer, until the 
defects have been corrected. 

Removal of forms shall be done in a manner which will assure complete safety of the 
structure and concrete. Except for portions of structures supported on shores, the removal 
of wall forms, slab edge forms and similar vertical forms may be commenced after 24 
hours provided the concrete is sufficiently hard and will not be injured. In no case shall 
the supporting forms and shoring be removed from beneath beams or slabs until the 
representative concrete cylinder tests indicate that the concrete has attained the minimum 
28-day design strength or better and not sooner than 7 days after the concrete is placed, 
except by permission of the Engineer. 

401.11 REINFORCEMENT 

The fabrication of all reinforcement shall be in accordance with ACI 315, ñManual of 
Standard Practice for Detailing Reinforced Concrete Structures.ò Bar reinforcement shall 
be bent to the shapes shown on the plans. Bars shall be bent cold. No bars partially 
embedded in concrete shall be field bent, except as shown on the plans or specifically 
permitted by the Engineer. Shop drawings and bending details shall be supplied by the 
Contractor when requested by the Engineer. 

Steel reinforcement shall be protected from damage. When placed in the work, it shall be 
free from dirt, detrimental rust or scale, paint, oil, or other foreign substance. 

All reinforcement shall be accurately placed, as shown on the plans, and shall be firmly 
held in position so that it will not be subject to displacement during concrete operations. 
Bars shall be tied at all intersections except where spacing is less than 12 inches in each 
direction, in which case alternate intersections shall be tied. 

Bar positions or clearances from the forms shall be maintained by means of stays, ties, 
hangers, or other approved devices. Reinforcing shall not be welded unless detailed on 
the plans or authorized in writing by the Engineer. Metal bar supports that are in contact 
with the exterior surface of the concrete shall have protection conforming with the CRSI 
Specifications, Class 1 for Plastic Protected Bar Supports or Class 2 for Stainless Steel 
Bar Supports, with the further provision that the plastic protection may be either applied 
by a dipping operation or by the addition of premolded plastic tips to the legs of the 
supports. All high chairs and bar bolsters shall be metal. Plastic bar supports shall not be 
used. 

When concrete is to rest on an excavated surface, layers of bars shall be supported above 
the surface by metal chairs or by precast mortar or concrete blocks. The use of rocks, 
pieces of stone or brick, pipe, wooden blocks, or chunks of concrete will not be permitted 
as bar supports or spacers. 

Reinforcement shall be placed by the Contractor and inspected and approved by the 
Engineer before placing of concrete begins. Concrete placed in violation of this provision 
may be rejected and removal required. 

If fabric reinforcement is shipped in rolls, it shall be straightened into flat sheets before 
being placed. Fabric shall be lapped not less than 6 inches on all sides. 
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401.12 EMBEDDED ITEMS 

Before placing concrete, any items that are to be embedded shall be firmly and securely 
fastened in place as indicated. All such items shall be clean and free from coatings, rust, 
scale, oil, or any foreign matter. The embedding of wood shall be avoided. During 
concreting operations, the concrete shall be spaded and consolidated around and against 
embedded items. 

401.13 HANDLING AND PLACING CONCRETE  

Before any concrete is placed, the reinforcing steel, forms, and subgrade shall be 
thoroughly cleaned of hardened concrete, rust, chips, sawdust, mud, dried porous earth or 
other foreign materials. The subgrade or base course shall be moistened immediately 
before placing concrete. Moistening shall not be excessive to the point of forming mud or 
pools. The subgrade, forms and reinforcing steel shall be free of ice or frost and free of 
water. Concrete shall not be placed until the approval of the subgrade, forms, reinforcing 
steel and other related conditions has been given by the Engineer. Concrete shall not be 
placed in water except with the approval of the Engineer. The Contractor shall furnish the 
Engineer with a minimum of 24 hours notice of his intention to place concrete. 

Concrete shall be delivered and discharged from the truck mixer or agitator into the paver 
or forms within the time limits below: 

A. Air temperature 45 degrees F to 80 degrees F - 90 minutes maximum. 
B. Air temperature over 80 degrees F, with a retarder added to the mix - 90 minutes 

maximum. 
C. Air temperature over 80 degrees F, without a retarder added to the mix - 60 

minutes maximum. 

Concrete delivered from a non-agitating truck shall be discharged from the truck into the 
paver or forms within a maximum of 45 minutes after mixing. With the approval of the 
Engineer, the haul time may be increased to that which will not result in undue loss of 
slump or separation of the mixture. Under conditions contributing to quick stiffening of 
the concrete or when the temperature of the concrete at the point of discharge is 85 degrees 
F or above, the time between mixing and discharge should not exceed 30 minutes. 

The temperature of the concrete when placed shall not exceed 90 degrees F. 

Contractor shall coordinate the delivery of concrete to permit continuous placing, with no 
concrete achieving initial set before placing adjacent concrete. Unless otherwise specified, 
concrete shall be placed continuously between authorized construction and/or expansion 
joints. 

The concrete shall be placed as nearly as practicable in its final position to avoid 
segregation due to rehandling or flowing. When placing operations involve dropping the 
concrete more than 5 feet, it shall be deposited through approved tremie or pipes. 

Concrete placed in walls shall be placed in horizontal layers not more than 18 inches in 
height. Each layer shall be placed and consolidated before the preceding batch has taken 
initial set to prevent injury to the green concrete and avoid surfaces of separation between 
the batches. Each layer shall be consolidated so as to avoid the formation of a construction 
joint with a preceding layer that has not taken initial set. 
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No concrete will be deposited without vibration. Vibrating shall not be continued in any 
one spot to the extent that pools of grout are formed. Mechanical vibrators shall have a 
minimum frequency of 7000 revolutions per minute while operating in concrete and shall 
be operated by competent workmen. Over-vibrating and the use of vibrators to transport 
concrete within the forms shall not be allowed. Vibrators shall be manipulated to 
thoroughly work the concrete around the reinforcement and embedded fixtures and into 
the corners and angles of the forms. Vibrators shall not come into contact with, or 
displace, the side forms, reinforcing or embedded items. Application of vibrators shall be 
at points uniformly spaced and not farther apart than twice the radius over which the 
vibration is visibly effective. Vibration shall be supplemented by such spading as 
necessary to ensure smooth surfaces and dense concrete along form surfaces and in 
corners and locations impossible to reach with the vibrators. A spare vibrator shall be kept 
on the job site during all concrete placing operations. 

401.14 PUMPING 

Concrete may be placed by pumping. The equipment for pumping shall be arranged and 
operated so that no vibrations result that might damage freshly placed concrete. 

Where concrete is conveyed and placed by mechanically applied pressure, the equipment 
shall be adequate in capacity for the work. The operation of the pump shall be such that a 
continuous stream of concrete without air pockets is produced. When pumping is 
completed, the concrete remaining in the pipe, if it is used, shall be ejected in such a 
manner that there will be no contamination of the concrete or separation of the 
ingredients. 

Samples of concrete for slump and air content tests will be obtained at the discharge end 
of the pipe. 
The use of aluminum pipe as a conveyance for the concrete will not be permitted. 

401.15 JOINTS 

Joints shall be at the locations and of the type shown on the plans and shall be hand 
grooved unless otherwise approved by the Engineer. Joints not shown on the drawings 
shall be made and located so as to least impair the strength of the structure and shall be 
approved by the Engineer. 

If not detailed on the plans, or in case of emergency, construction joints shall be placed as 
directed by the Engineer. Longitudinal keys not less than 1-1/2 inches deep shall be 
provided in all joints in walls and between walls and slabs or footings. All reinforcing 
steel shall be continued across joints, unless otherwise noted on plans. 

All joints shall be constructed so that the plane of the finished joint is perpendicular to the 
surface of the pavement or slab and shall be uniform and not deviate more than 1/2 inch 
from the planned alignment within any 24 foot segment. In addition, all transverse joints 
shall be perpendicular to the centerline of the pavement or slab. 

Dowels shall be provided at joints as shown on the plans or as directed by the Engineer. 
Drills used to make holes shall be held in a rigid frame to assure proper horizontal and 
vertical alignment. The equipment shall be operated so as to prevent damage to the 
concrete being drilled. When using epoxy or polyester resin system, the bars shall be 
installed according to information provided by the manufacturer. To secure the bars, 
special care must be taken to ensure that the filling system completely surrounds the 
bars and fills the holes. 
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Expansion joint filler shall be continuous from form to form, shaped to the subgrade, curb 
section, and to any keyway along the form. Preformed joint filler shall be furnished in 
lengths equal to the slab width or equal to the width of one lane of concrete pavement. 
Expansion joint material shall be placed the full depth of the slab, except that the top of 
the joint material shall be recessed 1/4 inch below the top surface of the slab. Damaged or 
repaired joint filler shall not be used unless approved by the Engineer. 

The expansion joint filler or template shall be securely staked or fastened in place before 
placing concrete and in a manner to ensure the joint and dowel bars will remain in their 
proper position after finishing operations have been completed. An approved installing 
bar or other device shall be used if necessary to ensure proper grade and alignment 
during placing and finishing of concrete. If joint fillers are assembled in sections, there 
shall be no offset between adjacent units. 

Expansion and construction joints in slabs shall be constructed so as to allow the normal 
finishing operations to be executed and completed over the joint. After the final finish, 
but before the concrete has taken its initial set, the edges of the slab and on each side of 
expansion and construction joints shall be worked with approved tools and rounded to a 
1/4 inch radius. A well-defined and continuous radius shall be produced and a smooth, 
dense mortar finish obtained. The surface of the slab shall not be unduly disturbed by the 
tilting of the tool during use. Tool marks shall be eliminated by brooming and refinishing 
the surface. The rounding of the corner of the slab shall be not disturbed in the 
refinishing operation. All concrete shall be completely removed from the top of the joint 
filler at expansion joints. 

Sawed joints, if approved by the engineer,shall be formed by cutting the groove in the 
hardened concrete with an appropriate concrete saw capable of cutting the joint to the 
specified dimensions and true to the line within the allowable variation. Joints shall be 
sawed as soon as the concrete has hardened to the extent that it is strong enough to support 
the sawing equipment and that tearing and raveling will not occur, but before development 
of any random cracking. Initial sawing of all joints shall be completed within 12 hours of 
concrete placement with transverse joints being sawed prior to longitudinal. Second 
sawing for joint reservoir, where called for, can be accomplished anytime thereafter. 
Sufficient saws, and saw blades to accomplish the work shall be available at all times, 
including a standby saw. If necessary, the sawing operations shall be carried on both day 
and night, regardless of weather conditions. Should any procedure result in premature and 
uncontrolled cracking, the Contractor shall immediately revise the method and/or 
sequence of cutting the joints. Any curing media removed during sawing shall be 
immediately replaced. 

Within 15 minutes after sawing, the joints shall be flushed with water under sufficient 
pressure to remove all slurry and residue left by the sawing operation. When sealing of 
the joint is required, just before sealer placement and when the joints are thoroughly dry, 
both vertical faces shall be thoroughly cleaned by sandblasting with a nozzle attached to 
an aiming device that directs the sand blast at approximately a 45 degree angle and a 
maximum of 2 inches from the face of the joint. Jet water-blasting may be used in lieu of 
sandblasting. The jet water-blast machine shall be capable of discharging water at a rate 
of 8,500 to 10,000 psi pressure and 20 to 22 gal/min. Each joint face shall be sand- or 
water-blasted individually. After blasting, the joints shall be blown out with compressed 
air that has been filtered and is completely free of oil and moisture. The joints shall be 
thoroughly dry before sealer is placed. 

Joints shall not be filled and sealed for a minimum of 7 days following placement of the 
concrete, except that when high early strength concrete is used the period may be reduced 
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to 18 hours. All recommendations of the joint sealer manufacturer shall be followed. 
Unless allowed otherwise by the joint manufacturer, joint sealant installation shall be 
accomplished only when the temperature at the concrete surface is between 40 degree F 
and 90 degree F. All joints shall be filled and sealed the same day of the final 
sandblasting. Cleaned joints left open overnight shall be re-cleaned by sandblasting 
before filling and sealing. In the event freshly cleaned joints become contaminated before 
they are sealed, they shall be re-cleaned as specified above. 
Backer material shall be installed in a manner that will result in the planned depth and 
shape for the sealant. If primer is required, the primer shall be applied before installing 
the backer material. 

Joint sealer shall be applied by an approved mechanical device from the inside of the joint 
in a manner that causes it to wet the joint surfaces. Joints shall be slightly underfilled, 3/8 
inch below the top surface, to prevent extrusion of the sealer. Joint sealer application will 
not be permitted when the concrete surface temperature at the joint is less than the 
application temperature specified by the manufacturer. The joint filling shall be done 
without spilling material on exposed surfaces of the concrete. Any excess material on the 
surface of the concrete shall be removed immediately and the concrete surface cleaned. 
The use of sand or similar material to cover the seal shall not be permitted. 

Failure of the joint material in either adhesion or cohesion will be cause for rejection. 
Removal, re-cleaning, and replacement of the failed material shall be at no cost to the 
Owner. 

401.16 HOT WEATHER CONCRETING 

When the air temperature is above 80 degrees F or forecasted to rise above this 
temperature within 24 hours after placement of the concrete, the following shall apply: 

Mixing water shall be kept cool and storage tanks and supply lines shall be shaded or 
adequately insulated. The use of crushed ice as part of the mixing water will be allowed 
up a maximum of 75% of the batch water requirement. Coarse aggregate stockpiles shall 
be saturated and the surfaces kept moist by intermittent sprinkling or fog spraying. 
Cooling by watering of fine aggregates will not be allowed. 

The amount of mixing and agitating at the plant and within the truck should be held to the 
minimum practicable. It is recommended that the number of revolutions not exceed 125. 

When approved in writing by the Engineer, a water reducing and retarding admixture or a 
high range water reducer (super-plasticizer) may be used. 

During windy conditions, a fog spray of water shall be used to cool the air over the placed 
concrete before and after finishing operations to prevent plastic shrinkage cracking and 
cold joints. The use of Master Builders ñConfilmò as an alternative to fog spray is 
allowed for protecting the slab prior to cure. 

The time for completion of initial sawing of all joints shall be reduced such that all joints 
are completed within 4 hours of concrete placement during hot weather conditions. 

401.17 COLD WEATHER CONCRETING 

This section shall apply to all concrete work done when the air temperature is below 40 
degrees F or forecasted to drop below this temperature within 24 hours after placement of 
the concrete. 
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Portland cement concrete pavement placement shall commencement only when the 
temperature is 35 degrees and rising and shall be suspended when temperature is 
40 degrees and falling. 

Plans to protect fresh concrete from freezing and to maintain temperatures above the 
designated minimums for the required time after placing, shall be made in advance of 
expected low temperatures and reported to the Engineer. The work shall be done entirely 
at the Contractorôs risk. 

Before placing concrete during cold weather the forms, embeds and reinforcing shall be 
free of snow, frost and ice. The subgrade shall not be frozen at time of placement. All 
surfaces which are to be in contact with the newly-placed concrete shall be at a minimum 
temperature of 35 degrees F to prevent early freezing of the concrete or seriously 
prolonging its hardening. 

The minimum concrete temperature during placement shall be 55 degrees F. This 
minimum concrete temperature prior to placement may be attained by heating the mixing 
water, by heating the aggregates, or by a combination of these two items. Mixing water 
shall be heated to a maximum temperature of 150 degrees F, and shall be combined with 
the aggregate before the addition of cement. 

Heat of hydration shall be retained in the concrete by the use of insulated forms and 
insulating blankets. The concrete shall be maintained at a temperature of not less than 55 
degrees F., measured at the concrete surface, for a minimum of 3 days. For bridges, box 
culverts, retaining walls and other load bearing structures the minimum time shall be 
increased to 6 days. All concrete damaged by frost action shall be removed and replaced 
at the Contractorôs expense. 

Type III cement, additional Type I cement, or water reducing accelerators conforming to 
ASTM C 494 Type E may be used with the written permission of the Engineer in order 
to reduce the length of protection time. 

401.18 CURING CONCRETE 

Membrane curing compound shall be used on all exposed concrete unless one of the other 
curing materials listed in subsection 401.02(m) is approved by the Engineer. The exposed 
concrete, immediately after finishing, shall be covered with curing materials and kept 
continuously and thoroughly wet for a period of not less than 7 days after the concrete is 
placed. Membrane curing does not require the application of additional moisture. 

When wood or steel forms are used and left in place during curing, they shall be kept wet 
at all times. If the forms are removed before the end of the 7-day curing period, the 
concrete shall then be sprayed with a curing compound as specified for exposed surfaces 
immediately after the forms are removed and necessary finishing has been done. 

Exposed surfaces of concrete shall be cured using the approved curing compound except 
where special finishes require the use of other curing methods. Curing compounds shall be 
applied, immediately after the free water has left the surface, with approved spraying 
equipment so as to result in a uniform coverage at the rate of 1 gallon per 125 square feet 
of area. The spraying equipment shall be of the fully atomizing type equipped with a tank 
agitator. At time of the use, the compound shall be in a thoroughly mixed condition with 
the pigment or dye uniformly dispersed throughout the vehicle. During application, the 
compound shall be stirred continuously by effective mechanical means. The curing 
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compound shall not be applied during rainfall and shall be applied in accordance with the 
manufacturerôs recommendations. 

The compound shall form a uniform, continuous, coherent film that will not check, crack, 
or peel and shall be free from pinholes or other imperfections. Should the film become 
damaged from any cause during the required curing period, the damaged portions shall be 
repaired immediately with additional compound. 

401.19 PROTECTION AGAINST RAIN 

In order that the concrete may be properly protected against the effects of rain before 
becoming sufficiently hardened, the Contractor shall have available at all times 
materials satisfactory for the protection of the edges and surface of the unhardened 
concrete. Such protective materials shall consist of burlap or cotton mats, curing paper 
or plastic sheeting material. When rain appears imminent, all concrete operations shall 
stop and all personnel shall take the necessary steps for complete protection of the 
unhardened concrete. Areas of concrete surface where the texture has been damaged by 
rain or by the protective cover, shall be repaired and retextured, or removed, as directed 
by the Engineerôs. 

401.20 FINISHING CONCRETE SURFACES 

A. GENERAL. Surface finishes shall be classified as follows: 
Class 1. Ordinary Surface Finish. 
Class 2. Rubbed Finish. 
Class 3. Textured Coating Finish 
Class 4. Exposed Aggregate Finish. 
Class 5. Hard Troweled Finish. 
Class 6. Broomed Finish. 
Class 7. P.C. Concrete Pavement Finish 

All concrete shall be given a Class 1, Ordinary Surface Finish. In addition, if 
further finishing is required, such other types of finish will be as specified herein. 

All surfaces which are to be exposed to view after the completion of all work shall 
be given a Class 2 Rubbed Finish, except when a Class 3 finish is specified on the 
plans. The interior of box culverts shall be given a Class 2 finish for a distance 
back from the headwall equal to the height of the box culvert. 

Class 4 finish is to be used only when designated on the plans or directed by 
the Engineer. 

Exterior flatwork, sidewalks and driveways shall be given a Class 6 finish, unless 
noted otherwise on the plans. Curbs shall be given a Class 2 or Class 6 finish. 
Interior flatwork shall be given a Class 5 finish, unless otherwise noted. 

B. The various classes of surface finish are defined as follows: 

(1)  Class 1, Ordinary Surface Finish. Immediately after the forms are removed, all 
tie holes, honeycomb areas, depressions and voids shall be patched and all fins 
and other imperfections removed. Metal form ties shall be cut off in the 
concrete and grouted. Fins exceeding 1/4 inch in height shall be rubbed down 
except from those areas that are not to be exposed or are not to be 
waterproofed.. 
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Loose or broken material shall be chipped away until a dense, uniform 
surface exposing solid coarse aggregate is obtained. Feather edges shall be 
cut away to form a face perpendicular to the surface being patched. All 
surfaces of the cavity shall be thoroughly saturated with water. Contact 
surfaces shall be coated with an approved bonding agent. Bonding agent may 
be mixed with mortar in lieu of coating the contact surface. 

Patching mortar shall consist of one part cement and 2-1/2 parts sand. Mortar 
used in patching shall be not more than 1 hour old. The patched area shall 
then be rubbed, if required, and cured as specified herein. Construction and 
expansion joints in the completed work shall be left carefully tooled and free 
of mortar and concrete. The joint filler shall be left exposed for its full length 
with clean and true edges. 

The resulting surfaces shall be true and uniform. Exposed surfaces not 
protected by forms shall be struck off with a straightedge and finished with a 
float to a true and even surface. Repaired surfaces, the appearance of which is 
not satisfactory to the Engineer, shall be rubbed as specified under Class 2 
finish. Metal tools shall not be used in finishing a patch that will be exposed. 

(2) Class 2, Rubbed Finish. After removal of forms and completion of patching 
as specified above for Class 1 finish, the exposed surface of the concrete 
shall receive a grout rubbed finish. After the concrete is predampened, a 
mixture consisting of 1 part cement and 1-1/2 parts sand passing the No. 16 
sieve shall be mixed with ñAcryl 60ò by Thoro, or other approved product, to 
form a slurry and shall be spread over the surface. Rubbing shall be 
continued until all form marks, projections, and irregularities have been 
removed, voids filled, and a uniform surface has been obtained. Any surplus 
shall be removed. The final rubbing shall produce a smooth texture and 
uniform color over the entire surface. 

(3) Class 3, Textured Coating Finish. The material furnished for textured coating 
finish shall be a commercial paint type texturing product produced specifically 
for this purpose, and shall consist of a synthetic non-alkyd resin containing 
mica, perlite, non-biodegradable fibers, and durable tinting pigments. 
Material data and color sample shall be submitted to the Engineer for 
approval prior to use. 

Surfaces to be coated shall be free from efflorescence, laitance, flaking, 
coatings, dirt, oil, and other foreign substances. The finish shall not be applied 
over surfaces cured with membrane curing compound until 30 days has 
elapsed from application of the membrane; however, the time may be reduced 
if the curing membrane is removed. Prior to application of the finish, the 
surfaces shall be free of moisture, as determined by sight and touch, and in a 
condition consistent with the manufacturerôs recommendations. 

The finish shall be applied at the rate recommended by the manufacturer and 
as approved by the Engineer. The finish shall be applied with heavy duty 
spray equipment capable of maintaining a constant pressure as necessary for 
proper application. when recommended by the manufacturer and approved by 
the Engineer, the finish may be applied with rollers and/or brushes. 

The completed finish shall be tightly bonded to the structure and shall present 
a uniform appearance and texture equal to or better than that required for 
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rubbed finish. If necessary, an additional coat or coats shall be applied to 
produce the desired surface texture without chipping or cracking, or if desired 
surface appearance cannot be attained, the coating shall be removed from the 
structure and the surface given a rubbed finish, or another approved finish 
satisfactory to the Engineer. 

(4) Class 4, Exposed Aggregate Finish. This type of finish shall be produced by 
scrubbing the surface of green concrete with stiff wire or fiber brushes, using 
a solution of muriatic acid in the proportion of 1 part acid to 4 parts water, or 
by water-jet blasting, until the cement film or surface is completely removed 
and the aggregate particles exposed. Any surface treated with muriatic acid 
shall be thoroughly washed with water to which a small amount of ammonia 
has been added to remove all traces of acid. The resulting surface shall be an 
even pebbled texture. The type of aggregate and amount of aggregate 
exposure shall match adjacent exposed aggregate finish or be as designated 
by the Engineer 

(5) Class 5, Hard Troweled Finish. All concrete flatwork shall be true, smooth, 
free from open or rough spaces, depressions or projections. The finished 
surface shall be checked for trueness of surface which shall be level within 
1/4 inch in 10 feet. Irregularities shall be corrected by a method approved by 
the Engineer. 

After the concrete has been placed, struck off, consolidated and leveled, the 
concrete shall not be worked further until ready for floating. Floating shall 
begin when the water sheen has disappeared and/or the mix has stiffened 
sufficiently to permit the proper operation of a power-driven float. The surface 
shall then be consolidated with power-driven floats. Hand floating with wood 
floats shall be used in locations inaccessible to the power-driven machine. 

After the moisture has disappeared, steel trowel the surface to a smooth, 
even, impervious finish, free from trowel marks. After the surface has set 
sufficiently to ring the trowel, it shall be given a second troweling to a 
burnished finished. 

The use of a cement paste or dry cement and sand as a topping or to absorb 
moisture is strictly prohibited. 
Concrete specified to receive a Class 5, Hard Troweled Finish, may have the 
requirements for air content waived. 

(6) Class 6, Broomed Finish. Broomed finished surfaces shall be finished same as 
specified above for Class 5, Hard-Troweled Finishes except, in lieu of the 
second troweling to a burnished finish, the surfaces shall be given a fine hair 
broom finish transverse to the centerline. 

(7) Class 7, P.C. Concrete Pavement. See Section 350, ñFinal Finishing.ò 

401.21 DEFECTIVE WORK 

Any defective work disclosed after the forms have been removed or slabs straight-
edged, shall be immediately removed and replaced. If any dimensions are deficient, or if 
the surface of the concrete is bulged, uneven, or shows excessive honeycomb, which in 
the opinion of the Engineer cannot be repaired satisfactorily, the entire section shall be 
removed and replaced at the expense of the Contractor. 
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When allowed by the Engineer, defective or damaged work may be repaired by patching. 
Patching shall be accomplished by chipping away loose or broken material until a dense, 
uniform surface exposing solid coarse aggregate is obtained. Feather edges shall be cut 
away to form a face perpendicular to the surface being patched. All surfaces of the cavity 
shall be thoroughly saturated with water. Contact surfaces shall be coated with an 
approved bonding agent. Bonding agent may be mixed with mortar in lieu of coating the 
contact surface. 

Patching material shall be used within the time limits specified by the manufacturer. The 
patched area shall then be rubbed, if required, and cured as specified by the manufacturer. 
Construction and expansion joints in the completed work shall be left carefully tooled and 
free of mortar and concrete. The joint filler shall be left exposed for its full length with 
clean and true edges. 

Repaired surfaces, the appearance of which is not satisfactory to the Engineer, shall be 
rubbed as specified under Class 2 finish. Metal tools shall not be used in finishing a 
patch that will be exposed. 

401.22 BASIS OF PAYMENT 

Separate payment for concrete and concrete work will not be made under this section of 
the specifications. If payment is to be made separately for concrete and concrete work, it 
shall be as stated in the section of these specifications where the item is called for. Unless 
otherwise stated in other sections and in the Proposal, the concrete and concrete work 
including all labor, materials, tools, equipment, supplies and incidentals for completed 
work in place, will be paid for as a part of the applicable unit price listed in the Proposal 
for the items requiring concrete work. Said payment shall be considered full 
compensation for all labor, equipment, concrete, reinforcing steel, fiber reinforcement, 
excavation and backfill and other related items necessary for the work included in this 
section of the specifications. 
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SECTION 410 
CONCRETE CURB AND GUTTER  

410.01 DESCRIPTION 

This work shall consist of the construction of concrete curb, integral curb, and 
combination curb and gutter, including all excavation, fine grading, form work, concrete, 
finishing, backfilling and related and incidental work necessary for completion. 

410.02 MATERIALS. All materials used shall be in accordance with the following: 

A. CONCRETE. Concrete for Types ñAò and ñBò curb and/or curb and gutter shall be 
Class ñAAò (3500 psi) air entrained, fiber reinforced, as specified in Section 401 
ñConcrete Generalò of the specifications. The maximum size aggregate used shall 
be 1-1/2 inches with a gradation conforming to ASTM C33, Gradation No. 467. 
When slip-forming machine is used, maximum aggregate size shall be 3/4 inch 
conforming to ASTM C33, Gradation No. 67. Concrete for integral curb shall be 
same as mix for associated concrete paving. 

B. EXPANSION JOINT MATERIAL. Expansion joint filler shall be Type 1 pre-
formed expansion joint filler, as specified in Section 401 of the specifications. 

C. JOINT SEALER. Joint sealer, when specified, shall be Type 2 single component 
silicone as specified in Section 401 of these specifications. 

410.03 CONSTRUCTION REQUIREMENTS 

A. SUBGRADE. The subgrade shall be excavated to the required depth below the 
finished surface, according to the dimensions shown on the plans, and shall be 
compacted to the density as determined and specified in Section 203 ñExcavation 
and Embankmentò of these specifications. When possible, the subgrade shall be 
shaped and compacted at the same time and in the same manner as the subgrade for 
the pavement. All soft and yielding areas shall be removed and replaced with 
suitable material and compacted. Any portion of the subgrade that is not accessible 
to normal compaction equipment shall be thoroughly compacted with manually 
operated mechanical tampers. 

When the curb is to be constructed on a concrete surface or base previously placed, 
the area of the concrete surface shall be roughened sufficiently to secure a good 
bond. 

On reconstruction projects, or when the curb is to be removed and replaced, 
crushed stone base course material may be placed and compacted under the new 
curb as shown on the plans, or as directed by the Engineer, to bring the new curb to 
the correct elevation. In lieu of the crushed stone base course material, the 
Contractor may place additional concrete under the new curb section. The cost for 
providing and placing this crushed stone base course material or additional 
concrete shall be considered incidental to the curb and gutter. 

B. FORMS. Forms shall be as specified in Section 401 ñConcreteò of the 
specifications. Face forms or templates matching the shape of the planned curb 
shall be required when a curb machine is not used. In the event that the Contractor 
requests waiver of the face form requirement, the Contractor must demonstrate the 
ability to obtain the required curb shape on a consistent basis. 
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C. MACHINE PLACEMENT. At the Contractorôs option an approved 
slipform/extrusion machine may be used to place applicable sections of the curb 
and gutter. Slip form equipment shall have an automatic sensor for control of 
alignment and grade. The machine approved shall be so designed as to place, 
spread, consolidate, screed and finish the concrete in one complete pass in such a 
manner that a minimum of hand finishing will be necessary to provide a dense and 
homogeneous concrete section. The machine shall shape, vibrate and/or extrude 
the concrete for the full width and depth of the concrete section being placed. It 
shall be operated with as nearly a continuous forward movement as possible. All 
operations of mixing, delivery and spreading concrete shall be so coordinated as to 
provide uniform progress, with stopping and starting of the machine held to a 
minimum. 

Slip form equipment shall produce a section conforming to the shape and 
dimensions shown on the plans. The finish texture of the curb and gutter and the 
joint locations shall be identical for either the machine placed or formed methods. 

D. PLACING AND FINISHING. Mixing, placement and finishing of concrete shall 
conform to Section 401 of the specifications. 

Face forms shall be stripped as soon as the concrete has set sufficiently. Exposed 
surfaces shall be given a Class 6, Broomed Finish. 

Construction of curb and gutter at storm drainage inlets shall conform to the 
details shown on the plans. 

E. JOINTS. Joints shall be installed as specified in Section 401 of the specifications. 

Expansion joints shall be provided at stationary structures such as drop inlets, 
catch basins, etc.; at the beginning and end of returns; at a maximum interval of 
100 feet; and at the locations shown on the plans. 

Contraction joints shall be placed at 20 foot intervals. Where curbing is 
constructed adjacent to or on rigid pavements, the locations and width of the joints 
shall coincide with those in the pavement, where practicable. These joints shall be 
filled according to the requirements of Section 350 ñPortland Cement Concrete 
Pavement.ò 

F. CURING. The concrete shall be cured with a liquid membrane curing compound 
as specified in Section 401. Pedestrian and vehicular traffic shall be excluded from 
the use of the concrete for at least 72 hours. 

G. BACKFILL . After the concrete has set sufficiently, the area behind the curb shall 
be backfilled with suitable material approved by the Engineer to the grade shown 
on the plans and to a depth allowing for the placement of topsoil and sodding level 
with the top of the curb. Backfill material, placement and compaction shall be as 
specified in Section 203. 

H. DRIVEWAYS. The Contractor may remove no more than two feet of a driveway 
behind the back of curb in order to remove and replace the gutter across a 
driveway. A temporary asphalt concrete driveway shall be installed in accordance 
with section 120.02 CONSTRUCTION REQUIREMENTS, Item F. PROJECTS 
ON EXISTING ROADWAYS. If more than two feet of the driveway is to be 
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replaced, the Contractor may remove the additional length of driveway if it will be 
replaced with a permanent surface within 24 hours. 

410.04 TOLERANCES 

The surface of the gutter and the top of the curb shall be checked with a 10 feet straight 
edge. The maximum variation shall not exceed 1/4 inch in 10 feet. Curbing which has a 
surface variation exceeding the specified limit shall be removed and replaced at the 
expense of the Contractor. 

410.05 MEASUREMENT AND PAYMENT 

Curbing will be measured by the linear foot along the face of the curb at the flowline. No 
deduction in the curb and gutter quantity will be made across drainage inlets or driveways. 

Curb radii integral with concrete pavement aprons and driveways are considered 
incidental to the aprons or driveway and will not be measured and paid for separately. 

Work completed and accepted and measured as provided above will be paid for at the 
contract unit price bid per linear foot for the respective types or sizes of Curb or Curb & 
Gutter, which price shall be full compensation for furnishing materials, including joint 
filler; for forms; for mixing, placing, and finishing concrete; for excavation and 
backfilling; and for all labor, equipment, tools and incidentals necessary to complete the 
work. Payment will not be made for curbing until backfilling has been completed. 

Payment will be made under: 

Pay Item Pay Unit  

Curb (Type _ )             Linear Foot 

Curb & Gutter (Type __ ) Linear Foot 

Integral Curb (Type __ ) Linear Foot 

Page 192 



SECTION 420 
CONCRETE APRON, SWALES & SLABS ON GRADE 

420.01 DESCRIPTION 

This work shall consist of the construction of concrete pavement aprons, swales, islands, 
and miscellaneous slabs on grade, including all excavation, fine grading, form work, 
concrete, reinforcement, finishing, backfilling and related and incidental work necessary 
for the completed improvements. 

420.02 MATERIALS. All materials used shall be in accordance with the following: 

A. CONCRETE. All concrete shall be Class ñAAò (3500 psi) air entrained, fiber 
reinforced, as specified in Section 401 ñConcrete.ò The maximum size of 
aggregate used shall be 1 inch with a gradation conforming to ASTM C33, 
Gradation No. 57 or No. 67. If thickness of concrete is greater than 5 inches, 
maximum aggregate size maybe 11/2 inches with ASTM C33, Gradation No. 457. 

If the concrete pavement apron or swale is adjacent to Portland Cement Concrete 
Pavement, the concrete used shall be of the same mix design and strength as the 
Portland Cement Concrete Pavement. 

B. REINFORCEMENT. Reinforcement shall be as specified in Section 401 of these 
specifications. 

C. EXPANSION JOINT MATERIAL. Expansion joint filler shall be Type 1 pre-
formed expansion joint filler as specified in Section 401 of these specifications. 

D. JOINT SEALER. Joint sealer, when specified, shall be Type 2 single component 
silicone as specified in Section 401 of these specifications. 

420.03 CONSTRUCTION REQUIREMENTS 

A. SUBGRADE. The subgrade shall be excavated to the required depth below the 
finished surface, according to the dimensions shown on the plans, and shall be 
compacted to the density as determined and specified in Section 203 ñExcavation 
and Embankmentò of these specifications. When possible, the subgrade shall be 
shaped and compacted at the same time and in the same manner as the subgrade for 
the pavement. All soft and yielding areas shall be removed and replaced with 
suitable material and compacted. Any portion of the subgrade that is not accessible 
to normal compaction equipment shall be thoroughly compacted with manually 
operated mechanical tampers. 

On reconstruction projects, or when the pavement apron or swale is to be removed 
and replaced, crushed stone base material may be placed under the new apron or 
swale as shown on the plans, or as directed by the Engineer, to bring the subgrade 
to the correct elevation. In lieu of the crushed stone base course material, the 
Contractor may place additional concrete under the new curb section. The cost for 
providing and placing this crushed stone base material or additional concrete shall 
be considered incidental to the pavement apron or swale. 

B. FORMS. Forms shall be as specified in Section 401 of the specifications. 
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C. CURBS. Concrete aprons and slabs designated to received curbs shall have the 
curbs placed integral with the aprons and slabs. Curbs shall be constructed to the 
cross section shown on the plans. 

D. PLACING AND FINISHING. Mixing, placing and finishing of concrete shall 
conform to Section 401 of the specifications. The concrete slab surface shall be 
given a Class 6, Broomed Finish, unless noted otherwise on the plans. 

E. JOINTS. Joints shall be installed as specified in Section 401 of the specifications. 

Contraction joints shall be placed at the locations shown on the plans, or if not 
shown, at 12 feet maximum spacing. 

Expansion joints shall be provided at locations shown on the plans, at all adjacent 
structures, and at the beginning and end of curb returns. 

Construction joints shall be placed at the location shown on the plans, or as 
approved by the Engineer, and constructed to the dimensions shown on the plans. 
When a preformed metal key form is used, the metal form shall be removed after 
the specified curing period and prior to placing of adjacent concrete. 

Doweled joints, when called for, shall be constructed in accordance with Section 401. 

F. CURING. The concrete shall be cured with a liquid membrane curing compound as 
specified in Section 401 of these specifications. Pedestrian and vehicular traffic 
shall be excluded from the use of the slab for at least 72 hours. 

G. BACKFILL. After the concrete has set sufficiently, but no sooner than 24 hours after 
placement, the forms shall be removed. After forms, stakes and other debris has been 
removed, the spaces adjacent to the slab shall be backfilled to the grade shown on the 
plans with suitable material as specified in Section 203 of these specifications. 

420.04 TOLERANCES 

Slab surfaces shall be checked for smoothness with a 10' straight edge. Areas showing high 
spots of more than 1/4 inch, but not exceeding 1/2 inch, shall be reduced by diamond grinding 
to an elevation within the 1/4 inch tolerance. Deviations greater than 1/2 inch in 10 feet shall 
be corrected by removing and replacing the pavement at the Contractorôs expense. 

The thickness of the concrete slab shall be as shown on the plans. Any concrete of 
questionable thickness shall be cored in the locations selected by the Engineer. The 
Contractor shall repair all core holes at no cost to the Owner. Any concrete found to be less 
than the specified thickness shall be removed and replaced at the Contractorôs expense. 

420.05 MEASUREMENT AND PAYMENT  

Concrete pavement aprons, swales, islands, and miscellaneous slabs on grade will be 
measured by the square yard. 

Curbs integral with pavement aprons will be considered incidental to the apron. Pay limit 
of apron is measured to the back of curb. 
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Work completed and accepted and measured as provided above will be paid for at the 
contract unit price bid per square yard for Concrete Pavement Apron, Concrete Pavement 
Swale, Concrete Island, and/or Concrete Slab on Grade, which price shall be full 
compensation for excavating and preparing the subgrade, existing base, and/or pavement; 
for removal and disposal of any existing Concrete Pavement Apron, Concrete Pavement 
Swale, Concrete Island, and/or Concrete Slab on Grade; for furnishing, transporting, and 
placing all materials; for all forming, concrete, reinforcement and jointing work; for 
backfilling; and all labor, equipment, tools, and incidentals necessary to complete the work. 

Miscellaneous slabs on grade include parking lots and other concrete slabs not considered 
to be pavement aprons, swales, islands or sidewalk. 

Payment will not be made for items in this section until backfilling of those items have 
been completed. 

Payment will be made under: 

Pay Item Pay Unit  

Conc. Pavement Apron (_) Thickness Square Yard 

Conc. Pavement Swale (_) Thickness Square Yard 

Concrete Island Square Yard 

Concrete Slab On Grade Square Yard 
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SECTION 430 
CONCRETE DRIVEWAYS  

430.01 DESCRIPTION 

This work shall consist of the construction of concrete driveways, including all excavation, 
fine grading, form work, concrete, finishing, backfilling and related and incidental work 
necessary for the completed improvements. 

430.02 MATERIALS. All materials used shall be in accordance with the following: 

A. CONCRETE. All concrete shall be Class ñAAò (3500 psi) air entrained, fiber 
reinforced, as specified in Section 401 ñConcrete.ò Fiber reinforcement shall not be 
used in concrete for exposed aggregate finish driveways. The maximum size 
aggregate used shall be 11/2 inches with a gradation conforming to ASTM C33, 
Gradation No. 457. 

B. EXPANSION JOINT MATERIAL. Expansion joint filler shall be Type 1 pre-
formed expansion joint filler as specified in Section 401 of these specifications. 

C. JOINT SEALER. Joint sealer, when specified, shall be Type 2 single component 
silicone as specified in Section 401 of these specifications. 

430.03 CONSTRUCTION REQUIREMENTS 

A. SUBGRADE. The subgrade shall be excavated to the required depth as shown on the 
plans and as directed by the Engineer. All soft and yielding areas shall be removed 
and replaced with suitable material and the entire subgrade shall be thoroughly 
compacted with approved mechanical tampers. The subgrade shall have a minimum 
density as determined and specified in Section 203 ñExcavation and Embankment.ò 

When the driveway is to be removed and replaced, acceptable material may be placed 
under the new driveway as shown on the plans, or as directed by the Engineer, to 
bring the new driveway to the correct elevation. The cost for providing and placing 
this acceptable material shall be considered incidental to the driveway. 

In removing old driveway, care shall be taken to leave a straight, smooth edge at 
the location given by the Engineer. The edge shall be sawed or otherwise cut and 
trimmed to a smooth straight line. 

B. FORMS. Forms shall be as specified in Section 401 of these specifications. 

C. CURBS. Concrete driveways designated to received radius curbs shall have these 
curbs placed integral with the driveway. All street gutters shall be placed 
separately from the driveways. Curbs shall be constructed to the cross section 
shown on the plans. 

D. PLACING AND FINISHING. Mixing, placing and finishing of concrete shall 
conform to Section 401 of the specifications. 

The driveway surface shall be given a Class 6, Broomed Finish, unless noted 
otherwise on the plans. If the existing driveway has an exposed aggregate finish, 
the new driveway surface shall be given a Class 4, Exposed Aggregate Finish, 
matching the finish of the existing portion of driveway. 
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E. JOINTS. Joint shall be installed as specified in Section 401 of the specifications. 

Contraction joints shall be placed at the locations shown on the plans, or if not 
shown, at 12 foot maximum spacing. Any longitudinal joints shall coincide with 
those in the existing driveway section, where practicable. 

Expansion joints shall be provided at all adjacent concrete and at locations shown 
on the plans. 

F. CURING. The concrete shall be cured with a liquid membrane curing compound as 
specified in Section 401 of these specifications. Pedestrian and vehicular traffic 
shall be excluded from the use of the slab for at least 72 hours. 

G. BACKFILL. After the concrete has set sufficiently, but no sooner than 24 hours after 
placement, the forms shall be removed. After forms, stakes and other debris has been 
removed, the area adjacent to the driveway shall be backfilled with suitable material 
approved by the Engineer to the grade shown on the plans and to a depth allowing for 
the placement of sodding level with the top of the driveway. Backfill material, 
placement and compaction shall be as specified in Section 203 of these specifications. 

430.04 TOLERANCES 

The thickness of the concrete driveway shall be as shown on the plans. Any concrete of 
questionable thickness shall be cored in the locations selected by the Engineer. The 
Contractor shall repair all core holes at no cost to the Owner. Any concrete found to be less 
than the specified thickness shall be removed and replaced at the Contractorôs expense. 

The surface of the driveway shall be checked with a 10 foot straight edge. The maximum 
variation shall not exceed 1/4 inch in 10 foot. Driveways which have a surface variation 
exceeding the specified limit shall be removed and replaced at the expense of the Contractor. 

430.05 MEASUREMENT AND PAYMENT 

Concrete driveways will be measured by the square yard. 

Radius curb integral with driveways are considered incidental to the driveway and will not 
be paid for separately. Street gutters along driveways will be measured and paid for 
separately under Section 410 ñConcrete Curb and Gutter.ò 

Work completed and accepted and measured as provided above will be paid for at the 
contract unit price bid per square yard for Concrete Driveway, which price shall be full 
compensation for excavating and preparing the subgrade; for furnishing, transporting, and 
placing all materials; for all forming, concrete, and jointing work; for backfilling; and all 
labor equipment, tools, and incidentals necessary to complete the work. Payment will not 
be made for driveways until backfilling has been completed. 

Payment will be made under: 

Pay Item Pay Unit 

Conc. Driveway (_) Thickness Square Yard 
Conc. Driveway (_) Thickness, Square Yard 
Exposed Aggregate Finish 
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SECTION 440 
CONCRETE SIDEWALKS, RAMPS AND STEPS 

440.01 DESCRIPTION 

This work shall consist of the construction of concrete sidewalks, handicap ramps, and 
steps, including all excavation, fine grading, form work, concrete, finishing, backfilling 
and related and incidental work necessary for the completed improvements. 

440.02 MATERIALS. All materials used shall be in accordance with the following: 

A. CONCRETE. All concrete shall be Class ñAAò (3500 psi) air entrained, fiber 
reinforced, as specified in Section 401 ñConcrete.ò The maximum size aggregate 
used shall be 1 inch with a gradation conforming to ASTM C33, Gradation No. 57 
or No. 67. If thickness of concrete is greater than 5 inches, aggregate maybe 
maximum size of 11/2 inches, ASTM C33, Gradation No. 457. 

B. EXPANSION JOINT MATERIAL. Expansion joint filler shall be Type 1 pre-
formed expansion joint filler, as specified in Section 401 of the specifications. 

C. DRAIN PLATE AND FRAME. Steel for sidewalk drain plate and frame shall 
comply with ASTM A-48, Class 35B Gray Iron. Surfaces exposed to pedestrian use 
shall have non-slip finish. 

D. HANDICAP RAMP PANELS. The detectable warning device used in handicap 
ramps shall be cast-in-place tactile panels composed of a vitrified polymer 
composite material. The color of the tactile panels shall be as selected by the 
owner, and shall be homogeneous throughout the product. 

440.03 CONSTRUCTION REQUIREMENTS 

A. SUBGRADE. The subgrade shall be excavated to the required depth below the 
finished surface, according to the dimensions shown on the plans, and shall be 
compacted to density as determined and specified in Section 203 ñExcavation and 
Embankment.ò All soft and yielding areas shall be removed and replaced with 
suitable material and compacted with approved mechanical tampers. 

When the sidewalk is to be removed and replaced, acceptable material may be 
placed under the new sidewalk as shown on the plans, or as directed by the 
Engineer, to bring the new sidewalk to the correct elevation. The cost for providing 
and placing this acceptable material shall be considered incidental to the sidewalk. 

B. FORMS. Forms shall be as specified in section 401 of the specifications. 

C. MACHINE PLACEMENT. At the Contractorôs option an approved slipform/extrusion 
machine may be used to place applicable sections of the sidewalk. Slip form equipment 
shall have an automatic sensor for control of alignment and grade. The machine 
approved shall be so designed as to place, spread, consolidate, screed and finish the 
concrete in one complete pass in such a manner that a minimum of hand finishing will 
be necessary to provide a dense and homogeneous concrete section. The machine shall 
shape, vibrate and/or extrude the concrete for the full width and depth of the concrete 
section being placed. It shall be operated with as nearly a continuous forward 
movement as possible. All operations of mixing, delivery 
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and spreading concrete shall be so coordinated as to provide uniform progress, with 
stopping and starting of the machine held to a minimum. 
The finish texture of the sidewalk and the joint locations shall be identical for either 
the machine placed or formed methods. 

If Contractor elects to use an approved slipform/extrusion machine, no additional 
compensation will be paid the Contractor due to changes in the alignment of the 
sidewalk, prior to placement, which requires the use of hand-forms for sections of 
the sidewalk. 

D. PLACING AND FINISHING. Mixing, placement and finishing of concrete shall 
conform to Section 401 of the specifications. The concrete shall be deposited in one 
course for the entire sidewalk. The sidewalk surface shall be given a Class 6, 
Broomed Finish, perpendicular to the length of the sidewalk, unless otherwise 
noted on the plans. 

E. JOINTS. Joints shall be installed as specified in Section 401 of the specifications. 

At locations where sidewalk is installed next to existing concrete (i.e. drainage 
structures or driveways) expansion material shall be placed with İ ñ diameter 
reinforcement steel/smooth bars, 18ò in length on 2ô centers doweled into the existing 
concrete.  

Contraction joints shall be cut transversely at intervals matching the width of the 
sidewalk but never at intervals exceeding 6 feet. These joints shall be troweled at 
right angles to the centerline of the sidewalk. 

Expansion joints shall be provided at the locations shown on the plans and shall be 
placed at maximum intervals of 100 feet unless otherwise noted on the plans. At 
locations where obstructions such as power poles, drainage inlets, and fire hydrants 
are encountered, excluding curbing, expansion joints shall be placed transversely in 
the sidewalk. The expansion material shall furthermore surround these obstructions. 
The transverse expansion joint shall be centered on the diameter of the obstruction. 

F. CURING. The concrete shall be cured with a liquid membrane curing compound as 
specified in Section 401. Pedestrian and vehicular traffic shall be excluded from the 
use of the concrete for at least 72 hours. 

G. HANDICAP ACCESS RAMP. Ramps shall be placed in sidewalk at the locations 
shown on the plans, or as designated by the Engineer, and constructed per the 
Standard Drawings. The concrete surface of the ramp shall be a broomed finish. 
The detectable warning device shall be located so that the nearest edge of the 
device is 6 to 8 inches from the face of the curb. Detectable warning device shall be 
24 inches in the direction of travel and extend the full width of the ramp. 

H. BACKFILL. After the concrete has set sufficiently, but no sooner than 24 hours after 
placement, the forms shall be removed. After forms, stakes and other debris has been 
removed, the area adjacent to the sidewalk shall be backfilled with suitable material 
approved by the Engineer, to the grade shown on the plans and to a depth allowing for 
the placement of sodding level with the top of the sidewalk. Backfill material, 
placement and compaction shall be as specified in Section 203 of these specifications. 
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440.05 MEASUREMENT AND PAYMENT 

Concrete Sidewalk and Steps will be measured by the square yard. The area measured for 
steps will be that of the treads only. 

 

Handicap Ramps will be measured by the unit. Sidewalk within the ramp area will also be 
measured and paid for as stated previously. 

Concrete Sidewalk with Turned Down/Up Edge will be measured by the square yard of 
walk area. Area of turned down/up edge will be considered incidental. 

Work completed and accepted and measured as provided above will be paid for at the 
contract unit price bid per square yard for Concrete Sidewalks, Concrete Steps, Concrete 
Sidewalk w/ Turned Down/Up Edge, or per each for Handicap Ramps, which price shall 
be full compensation for excavating and preparing the subgrade; for furnishing 
transporting and placing all materials; for all forming concrete and jointing work; for 
reinforcement; for backfilling; and for all labor, equipment, tools and incidentals 
necessary to complete the work. The price bid per each for handicap ramps shall also 
include furnishing and placing of handicap ramp panels. For handicap ramps on 
reconstruction projects, if the existing curb is in good condition, the curb shall be sawcut 
at the gutter flowline and removed. Replacement of the curb shall be incidental to the 
price per each handicap ramp. Removal and disposal of the curb shall be paid for as 
specified in Section 201 ñSite Preparation & Removals.ò 

Sidewalk Drain will be measured by the square foot of plate and bar area. Work 
completed and accepted will be paid for at the unit price bid for Sidewalk Drain, which 
price shall be full compensation for the construction of the concrete drain channel and for 
furnishing and installing the steel drain plate and frame. 

Payment will not be made for items in this section until backfilling of those items have 
been completed. 

Payment will be made under: 

Pay Item Pay Unit  

Concrete Sidewalk Square Yard 

Concrete Sidewalk w/ Square Yard 
Turned Down/Up Edge 

Concrete Steps Square Yard 

Handicap Ramps Each 
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SECTION 450 
CONCRETE RETAINING WALLS  

450.01 DESCRIPTION 

This work shall consist of constructing Portland cement concrete retaining walls including 
earthwork and other related items. 

450.02 MATERIALS 

A. CONCRETE. All concrete shall be Class ñAAAò (4000 psi), air entrained as 
specified in Section 401 ñConcrete.òReinforcing steel shall conform to Section 

401 of these specifications. Expansion joint material shall be a resilient type filler 

conforming to AASHTO M 213, latest revision. Concrete curing compound shall 

conform to Section 401 of these specifications. 

B. FILTER MATERIAL (GRAVEL FILL). Filter material shall be gravel or 
crushed stone aggregate having a nominal size range of 3/4 inch to No.4. The 
material furnished shall not contain more than ten percent by weight of shale and 
other deleterious matter. 

450.03 CONSTRUCTION REQUIREMENTS 

Retaining walls shall be constructed to the alignment and grades and in accordance with 
the details shown on the plans. 

A. EXCAVATION AND GRADING. Excavation and grading shall be as specified 
in other sections of these specifications. 

B. RETAINING WALL CONSTRUCTION. Retaining wall foundations shall be 
constructed on an approved subgrade. Foundations which are integral with 
concrete pavement or slabs shall be cast monolithically. 

All concrete placement, finishing and curing and related work shall conform 
to Section 401 of these specifications. 

C. BACKFILL. Retaining wall backfill shall be placed as shown on the plans. Granular 
filter material (gravel fill) shall not be intermixed with topsoil or other foreign matter. 

Topsoiling, seeding and related work shall be as specified in other sections of 
these specifications. 
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450.04 MEASUREMENT AND PAYMENT 

Reinforced concrete retaining walls including foundations will be measured by volume 
based on the lines and dimensions shown on the plans. Payment at the contract unit price 
per cubic yard shall be full compensation for excavation, concrete, reinforcing steel, 
backfilling, gravel fill and related items. Retaining wall foundations which are combined 

with other structures will be measured and payment made according to the limits shown 
on the plans.  

No separate payment will be made for topsoiling, seeding, fertilizing, mulching or for 
removal of excess excavation or waste material unless otherwise specified and listed in 
the bid form. 
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DIVISION 500 

SECTION 501 
STORM DRAINAGE IMPROVEMENTS  

501.01 SCOPE OF WORK 

The work shall consist of furnishing and installing storm drainage facilities, including 
reinforced concrete pipe, precast and cast-in-place concrete box culvert, channels, ditch 
paving, inlets, junction boxes and miscellaneous structures, and repair and modification of 
existing structures. 

501.02 MATERIALS 

A. REINFORCED CONCRETE PIPE (RCP). Reinforced concrete pipe shall conform 
to ASTM C76 (AASHTO M170), latest revision. Reinforced concrete arch pipe shall 
conform to ASTM C 506 (AASHTO M206), latest revision. Reinforced concrete 
elliptical pipe shall conform to ASTM C 507 (AASHTO M207), latest edition. 
Flared-end sections shall conform to AHTD Section 606.02 (e). RCP shall have Wall 
ñBò and shall be the class shown on the plans. Pipe shall have tongue and groove or 
bell and spigot joint design unless otherwise approved by the Engineer. 

B. PRECAST BOX CULVERTS & PRECAST INLETS. The manufacture and 
furnishing of precast box culverts shall be according to ASTM C789 or C850 
(AASHTO M259 or M273), as applicable, or shall be of a special design, 
such as BOXCAR, sealed by a State of Arkansas licensed Engineer. The 
manufacturer and furnishing of precast inlets shall be according to ASTM 
C478 (AASHTO M199). The manufacturer shall furnish a certification to the 
Engineer that the units comply with the applicable ASTM or AASHTO 
specifications, as appropriate. Units so manufactured shall bear evidence that 
the component materials have been tested and approved. Precast units may be 
used for inlet bottoms and walls only with the Engineerôs approval. Inlet tops 
and extensions must be cast-in-place. 

C. GASKETS. Gaskets for concrete pipe and box joints for culvert and storm drainage 
shall be of tubular cross-sections manufactured from extruded closed-cellular 
rubber. The base polymer shall be a blend of nitrile and vinyl meeting the physical 
requirements of ASTM D1056, Class 201, and meeting the chemical resistance 
requirements of ASTM C990 (AASHTO M198). Gaskets shall be Omni-Flex 
rubber gaskets as manufactured by Superior Pipe Products, Inc. Tulsa, Oklahoma 
or approved equal. Each gasket shall be a single, continuous part conforming to the 
joint shape, and the outer surface shall be completely covered with a natural skin. 
Gasket cross-sectional diameters and installation practices shall be in accordance 
with the manufacturerôs recommendations. Joint primers, preparation or coatings 
shall not be utilized. 

D. MANHOLE COVERS. (See standard drawings) Manhole frames and covers shall 
be cast iron conforming to ASTM A48 (AASHTO M105) and shall be EJ 2750A, as 
manufactured by East Jordan Iron Works, Inc. or approved equal. Covers which will 
be subject to traffic shall have machined bearing surfaces to prevent rocking of the 
cover. Grated covers and frames shall be of a type and size as specified on the plans 
and/or in the Special Conditions and shall be heavy duty, cast iron, and comply with 
AASHTO M 105, Class 35 B. 
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E. CONCRETE. Concrete and reinforcement shall conform to Section 401 ñConcrete.ò 
Concrete shall be air-entrained, Class ñAAAò for all drainage pipe, structures, and 
facilities. Maximum aggregate size shall be 1-1/2ò with a gradation conforming to 
ASTM C33, Gradation No. 467. 

501.03 SUBMITTALS  

The following are required to be submitted to the Engineer for approval at the 
Preconstruction Conference: 

A. PIPE MATERIALS. Contractor shall submit a copy of the proposed pipe 
manufacturerôs product data and certification that all materials meet the requirements 
of the specifications. 

B. PRECAST CONCRETE BOX CULVERT & PRECAST INLET. Contractor shall 
submit shop drawings from the proposed box culvert or inlet manufacturer detailing 
size, reinforcing, opening locations and additional reinforcing required, and layout 
plan. A copy of the manufacturerôs certification that all materials supplied meet the 
requirements of the specification shall also be submitted. 

501.04 CONSTRUCTION REQUIREMENTS 

GENERAL . Prior to start of excavation, the Contractor shall pothole all existing, 
potentially conflicting utilities shown crossing the proposed drainage facilities and all 
tie-in points to existing facilities, allowing adequate time for the Engineer to resolve 
any found conflicts or problems. The Contractor shall provide the Engineer with all 
measurements, dimensions, elevations, types, and sizes of utilities, and all 
information necessary to determine utility conflicts with the drainage facilities. 

The Contractor shall conduct his work so as to interfere as little as possible with 
traffic and shall not close any street until permission of the proper authorities has 
been obtained. All closing, detours and interference with traffic shall be handled as 
specified in Section 120 ñTraffic Control and Maintenance.ò 

All crossings shall be open cut unless otherwise designated on the plans or in the 
Special Conditions. Cutting and restoring of existing street surfaces shall be as 
specified in Section 205 ñTrench Excavation and Backfill.ò 

All excavation, bedding, and backfill for pipe, channel, and structures shall be in 
accordance with Section 205. 

Existing storm drain pipe, culverts, and other structures shall be removed unless 
abandonment in place is noted on the plans or in the Special Conditions. Removals 
shall be in accordance with Section 201 ñSite Preparation.ò 

All concrete work shall conform to Section 401 ñConcrete.ò For cast-in-place 
concrete structures, wall ties shall be removed both inside and outside of all structures 
and the holes patched and smoothed. All formed surfaces which are to be exposed to 
view after the completion of work shall be given a Class 2 Rubbed Finish, and all 
unformed surfaces shall be given a Class 6 Broomed Finish, as specified in Section 



401, unless otherwise noted on the Plans or directed by the Engineer. The interior of 
box culverts shall also be given a Class 2 finish for a distance back from the headwall 
equal to the height of the box culvert. 

The Contractor is responsible for keeping all drainage facilities constructed free of 
siltation, debris and other obstructions until the facilities have been completed and 
accepted. Any downstream drainage facilities that have accumulated siltation and 
debris due to the construction of upstream facilities shall be cleaned by the 
Contractor, at no expense to the Owner, prior to acceptance of the Work. 

INSTALLATION . The construction of all pipe and box shall begin at the outlet 
end or the low point of the line and shall continue uninterrupted to termination of 
the line. Sections of pipe shall not be skipped without authorization of the 
Engineer. When construction involves the installation of lateral branches, the 
construction of these laterals shall not be started until the main storm drainage pipe 
has been completed to the point where the lateral discharges into it. Storm 
drainage appurtenances shall be constructed as soon as the pipe which they are to 
become a part of is constructed to their location. 

Each length of pipe shall be inspected at the point of delivery or at the trench by the 
Engineer. Any pipe found to be cracked, damaged or otherwise defective shall be 
plainly marked in such a manner that the markings will not rub or wash off, and the 
pipe shall subsequently be removed from the site. 

Pipe shall be protected during handling against impact shock and free fall. The 
Contractor shall furnish and use the necessary facilities for lowering the pipe into the 
trench in a manner that will not damage or disturb either the pipe or the trench. 

All pipe shall be laid to the established line and grade as required by the plans and 
specifications and as directed by the Engineer. The Contractor shall furnish and 
apply laser equipment or other means of controlling line and grade. 

Except by special permission, no pipe shall be laid except in the presence of an 
Construction Observer. No pipe shall be laid unless the trench subgrade is in a 
condition satisfactory to the Engineer and has been approved by the Engineer. Pipe 
shall not be laid on frozen ground or when the condition of the trench or the weather 
is unsuitable for such work. With tongue and groove pipe, the groove end shall be 
laid upgrade. 

Contractor is required to utilize hydraulic pullers, or other approved mechanical 
devices, of sufficient power to obtain the required joint closure and compression of 
gaskets during installation of pipe greater than or equal to 60" diameter and for 
precast concrete box culvert sections. 

When the laying of pipe has stopped for the end of the day, all joints shall be finished. 
The Contractor is responsible for all silt control measures and cleaning of all pipe and 
downstream facilities that have dirt and debris accumulation due to construction. 

PRECAST CONCRETE BOX CULVERTS AND PRECAST INLETS.  If the 
Contractor elects to utilize precast concrete box culverts or inlets in lieu of cast-in-
place concrete box culverts or inlets, the Contractor will be responsible for any 
modifications required to the precast sections in order to accommodate utility line 
crossings and pipe penetrations. 
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Pre-cast concrete cannot be used for angle points, transition sections or multiple box 
culvert junctions. These sections of box culvert shall be cast-in-place. The space 
between parallel runs of precast box culverts shall be backfilled with flowable fill 
material as specified in Section 206 "Flowable Fill Material,ò except where otherwise 
directed by the Engineer. 

On inlets, precast units may be used for bottoms and walls only, with Engineerôs 
approval. Inlet tops must be cast in place. Adjustments to inlets due to grade changes 
will be at no cost to the Owner. 

Lifting holes shall be filled with mortar or concrete and cured as directed prior to 
backfill operations. 

CAST-IN-PLACE INLETS, JUNCTION BOXES, AND BOX 
CULVERTS . Concrete shall not be placed until the subgrade, form work, 
reinforcement and embedded items have been approved by the Engineer. 

The foundations for the inlet and junction box structures shall be placed as soon as 
practicable after the pipe is completed through the structure location. The foundation 
shall be built to the correct elevation and shall be finished to provide the least 
possible resistance to flowing water. The interior bottom shall be sloped downward 
toward the outlet. After the excavation work is completed, the cleaned and leveled 
subgrade surface shall be approved by the Engineer prior to the placing of reinforcing 
steel or concrete. 

All structure bottoms and sides shall be formed. Concrete in walls and top slabs shall 
not be placed less than 24 hours after the placement of the supporting concrete. For 
box culverts and inlets six feet or less in height, the walls and top slab may be 
constructed monolithically. 

The inlets at curb opening shall be of the dimensions and shape shown on the plans. 
The forms shall be accurately shaped and held in a true position to maintain the 
proper cross section of the opening. The top of the inlet shall match the top of the 
adjoining curb. 

Inlet and outlet pipes shall be flush with the inside wall of the structure and shall be 
tightly sealed in the wall. Where structures are erected on an existing line, the pipe 
inside the structure shall be removed flush with the inside wall of the structure. 

For reconstruction or repair of, or connection to, existing structures, excavation and 
removals shall be accomplished in a manner which will prevent damage or 
displacement of the existing structure or pipe. Connection to existing structure shall 
be accomplished as shown on the plans. 

Connection of pipe to an existing structure shall be made by removing a section of the 
structure wall to a radius of approximately four inches greater than the outside radius 
of the pipe. Methods employed in removing the wall section shall not damage the 
remainder of the structure. Pipe shall be positioned to the specified line and grade and 
shall be cast into the structure wall by forming and placing concrete to the original 
thickness of the structure wall. 

Openings in existing structures created by abandonment or removal of pipe shall be 
plugged by forming and casting a concrete plug equal in thickness to the structure 
wall. 
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All castings, frames and fitting shall be placed in the position indicated on the plans 
or as directed by the Engineer. They shall be true to line and to correct elevation. All 
anchors and bolts shall be in place and in position before the concrete is placed. The 
unit shall not be disturbed until the concrete has set. Unless otherwise shown on the 
plans, the top of castings in the top slab shall be flush with the surrounding surface. 

Backfill shall not be commenced until the structure has been approved by the 
Engineer. Concrete structures shall not be backfilled until the concrete has been in 
place 7 days or until the concrete has attained a minimum compressive strength of 
2000 psi as demonstrated by concrete cylinder compression tests. 

RECONSTRUCT TOP - INLET AND JUNCTION BOXES . Existing concrete 
inlets and junction boxes shall be adjusted to grade by removal and reconstruction of 
the top portion of the structure as shown on the plans or directed by the Engineer. 
Excavation and removals shall be accomplished in a manner which will prevent 
damage or displacement of the existing structure or pipe. Connection to existing 
structure shall be accomplished as shown on the plans or approved by the Engineer. 
The existing manhole frames and covers shall be removed and reused in the 
reconstructed top. Structures damaged due to negligence of the Contractor shall be 
repaired by the Contractor without compensation. 

Junction box tops located in pavement areas designated to receive an asphalt 
concrete overlay shall be adjusted to grade prior to start of the overlay operations. 
Reconstruction of inlet and junction box tops in areas designated for reconstruction 
shall be accomplished prior to placement of pavement surfacing. 

CONCRETE DIT CH PAVING AND CHANNELS . Concrete shall not be placed 
until the subgrade, form work, reinforcement and embedded items have been 
approved by the Engineer. Reinforced vertical wall channels shall be considered to 
be Concrete Channel. Reinforced and non-reinforced sloped wall channels and 
miscellaneous slope paving shall be considered to be Concrete Ditch Paving. 

Ditch paving and channel slabs shall be constructed to the alignment and grade 
shown on the plans. Joints shall be placed at the locations shown on the plans unless 
otherwise authorized by the Engineer. Each joint shall include İ ñ diameter x 24ò 
smooth bars centered on the joint, installed 12ò at slab mid depth on 2ô centers. The 
reinforcement may be drilled or wet placed before concrete poured. Each slope wall 
shall be tied to the structure bottom slabs with key-way and İò diameter 
reinforcement steel on 2ô centers. All construction joints shall be cleaned prior to 
placement of adjacent concrete. 

All structure bottoms and vertical walls and sides shall be formed. Concrete in 
walls and slopes shall not be placed until after supporting concrete and bottoms 
have been placed. Concrete in walls and slopes shall not be placed less than 24 
hours after the placement of supporting concrete. Channel slopes or walls six feet 
or less in height can be constructed monolithically with the bottom slab. 

Backfill shall not be commenced until the structure has been approved by the 
Engineer. Concrete structures shall not be backfilled until the concrete has been in 
place 7 days or until the concrete has attained a minimum compressive strength of 
2000 psi as demonstrated by concrete cylinder compression tests. 
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CLEANING OF EXISTING PIPE OR DITCHES . The Contractor shall clean 
existing storm drainage pipe, inlet or junction boxes and other structures or ditches 
of siltation, debris, or other obstructions at the locations designated on the plans. 

Materials removed shall be disposed of off-site by the Contractor. Cleaning 
and disposal of materials shall be approved by the Engineer. 

The Contractor is responsible for the cleaning of all pipe and downstream facilities 
that have dirt and debris accumulation due to construction. This cost shall be 
considered incidental to the price bid for installation of the drainage facility. 

501.05 MEASUREMENT AND PAYMENT 

The measurement and payment of the work included in this section shall be as specified 
below unless otherwise stated in the Special Conditions. 

Trench excavation, bedding and backfill will only be measured and paid for as specified in 
Section 205 ñTrench Excavation and Backfill.ò Limits of pipe zone are as shown on the 
Plans. 

Removals of existing drainage pipe and structures will be measured and paid for as 
specified in Section 201 ñSite Preparation.ò 

Removals and reconstruction required for connection of pipe or structures to existing pipe 
or structure will not be measured and paid for separately but is considered incidental to the 
new pipe or structure work. 

No separate payment will be made for cleaning existing storm drainage pipe or structures 
unless otherwise specified and included in the proposal. 

A. REINFORCED CONCRETE PIPE. Pipe will be measured in place along the 
centerline of the pipe from end to end of the pipe, excluding end treatment. Payment 
will be made at the contract unit price per lineal foot for the various sizes and classes 
of reinforced concrete pipe. Payment at the contract unit price shall be considered 
full compensation for furnishing and installing pipe; excavation, granular bedding 
within the pipe zone, and backfill utilizing native materials. 

Precast pipe end sections will be measured and paid for by each at the contract unit 
price bid for the various size and classes of reinforced concrete pipe end sections. 

B. CONCRETE INLETS AND JUNCTION BOXES. Inlets and junction boxes will be 
measured by the cubic yard of concrete based upon the lines and dimensions shown 
on the plans. Payment will be made at the contract unit price bid per cubic yard for 
ñConcrete Inlets/Junction Boxesò and shall be considered full compensation for 
excavation, forming, granular bedding, backfill utilizing native materials, concrete, 
reinforcing steel, finishing, and incidental items. Payment for the concrete gutter 
section within the limits of curb inlets and extensions shall be measured and paid for 
separately as specified in Section 410 Concrete Curb and Gutter. 

Modification or repair of existing inlets or junction boxes will be measured and 
payment made as stated above. Removal or existing structures or portion thereof 
will be considered incidental to the work. 

For precast units, measurement and payment will be made as stated above for cast-
inplace. 
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C. CONCRETE BOX CULVERT. Cast-in-place box culvert will be measured by the 
cubic yard of concrete based on the lines and dimensions shown on the plans. 

 

Payment will be made at the contract unit price bid for ñConcrete Box Culvertò and 
will be considered full compensation for excavation, forming, granular bedding 
within the pipe zone, backfill utilizing native materials, concrete, reinforcing steel, 
finishing, and incidental items. Headwalls and wingwalls for precast box culvert 
will be measured and paid for separately as stated below. 

If Contractor elects to use precast concrete box culvert sections in lieu of cast-inplace 
concrete, payment will be made for the cubic yard quantity of the cast-in-place 
Structure as shown on the plans at the contract unit price bid under 
ñConcrete Box Culvert.ò Payment will be considered full compensation for any 
castin-place transition sections required, slurry backfill required between parallel 
runs of boxes, gaskets, grouting of joints as required, manufacture of precast 
section, transport and delivery of all material, and incidental items. 

D. PRECAST CONCRETE BOX CULVERT. Precast Box Culvert measured in place 
Along the centerline of the culvert from end to end of the box for each run. Payment 
will be made at the contract unit price per lineal foot for the various sizes and classes 
of precast concrete box culvert. Payment at the contract unit price shall be 
considered full compensation for furnishing and installing the boxes; excavation, 
granular bedding, backfill utilizing native materials; backfill between parallel runs; 
gaskets and grouting of joints, and all incidental items. Headwalls and wingwalls for 
precast box culvert will be measured and paid for separately as stated below. 

E. CONCRETE CHANNELS. Reinforced concrete channel will be measured by the 
cubic yard of concrete based on the lines and dimensions shown on the plans. 
eadwalls, wingwalls, and transition section which are an integral part of the channel 
will be paid for as channel. Payment will be made at the contract unit price bid for 
ñConcrete Channelò and will be considered full compensation for excavation, backfill 
utilizing native materials, granular bedding, forming, concrete, reinforcing steel, 
finishing, weep holes and underdrains, and incidental items. 

F. CONCRETE DITCH PAVING/SLOPE PAVING. Reinforced and non-reinforced 
concrete ditch paving and slope paving will be measured by the square yard of 
exposed surface based on the lines and dimensions shown on the plans. Payment will 
be made at the contract unit price bid per square yard for ñConcrete Ditch Pavingò 
and will be considered full compensation for excavation, grading, granular bedding, 
backfill utilizing native materials, forming, finishing, weep holes and underdrains, 
concrete, reinforcing steel when called for, and miscellaneous items. 

G. CONCRETE HEADWALLS/WINGWALLS/APRONS. Concrete headwalls, 
wingwalls, and aprons for reinforced concrete pipe and box culvert will be 
measured by the cubic yard of concrete based on the lines and dimensions shown on 
the plans. Payment will be made at the contract unit price bid per cubic yard for 
ñConcrete Headwalls/Wingwalls/ Apronsò and shall be considered full 
compensation for excavation, backfill with native materials, forming, finishing, 
concrete, reinforcing steel, and incidental items. 

H. RECONSTRUCT TOP - INLET AND JUNCTION BOXES. Reconstruction of the 
tops of inlet and junction boxes shall be measured according to the number of inlet 

and/or junction box tops acceptably removed and replaced. Payment will be made at 
the contract unit price bid, per each, for ñReconstruct Top ï Inlets and Junction 
Boxesò and shall be considered  

 



full compensation for excavation, removal of existing top, removal and reuse of 
existing manhole frame and cover, forming, backfill utilizing native materials, 
concrete, reinforcing steel, finishing, and incidental items. 

I.      MANHOLE COVERS AND FRAMES. Manhole covers and frames will be 
measured with the cover and frame considered as one item. Payment at the contract 
unit price, per each, shall be considered full compensation for furnishing and 
installing manhole covers and frames. Grated covers and frames will be measured 
with the cover and frame considered as one item. Payment at the contract unit price, 
per each, shall be considered full compensation for furnishing and installing grated 
covers and frames. 

Payment will be made under: 

Pay Item Pay Unit  

RCP (Type, Size and Class) LF 

Flared End Sections (Type, Size and Class) EA 

Concrete Inlets and Junction Boxes CY 

Concrete Box Culvert CY 

Precast Concrete Box Culvert (Size) LF 

Concrete Channel  CY 

Concrete Ditch Paving (Reinforced) SY 

Concrete Ditch Paving (Non-reinforced) SY 

Concrete Headwalls/Wingwalls/Aprons                                    CY 

Reconstruct Top - Inlet and Junction Boxes EA 

Manhole Covers and Frames EA 
 

700 SANITARY SEWER SYSTEMS 

 
All sanitary sewer manhole rings and covers that are constructed in any street or paved 

area shall be installed to match the finished surface grades, including pavement cross-

slopes and longitudinal slopes.  The intent of this requirement is to eliminate uneven 

surfaces at the manhole locations.



DIVISION 800 - TRAFFIC CONTROL FACILITIES  

SECTION 801 
ACTUATED CONTROLLER  

801.01 DESCRIPTION 

This item shall consist of furnishing and installing multi-phase actuated, digital timed, 
solid state controllers in accordance with these specifications and at the locations shown 
on the plans, or as directed. 

801.02 MATERIALS. Design Requirements - General and Specific 

A. CONSISTENCY OF INTERVALS. The length of any interval, position, period, or 
unit-extension shall not change by more than five percent of its value if the voltage 
of the power supply varies between the limits of 10 percent above and 10 percent 
below normal, 115 volts, 60-cycle power supply. Similarly, variations of more than 
five percent shall not occur, due to any change in outside temperature between the 
limits of 120 degrees F above and 35 degrees F below zero, preferably without the 
necessity of heater elements. 

B. POWER. The controller and associated equipment shall be designed for use in 
120 volts, 60-cycle alternating current. 

C. MECHANISM. The timing circuits shall consist entirely of solid state electronic 
circuitry. No vacuum or gaseous tubes shall be used in any timing circuits. 

Switching functions shall be accomplished through the use of solid state 
electronic circuitry. No electro-mechanical devices such as camshafts, rotary, 
stepping or line switches shall be used for switching functions. 

Solid state signal control assemblies shall be used for opening and closing signal 
light circuits. The assemblies shall be external to the controller and shall be jack-
mounted. Each circuit shall have the capacity to switch 1000 watts of tungsten-
Lamp load at 120 to 125 volts, 60-cycle. 

Functional operating circuits and their associated components shall be grouped in 
plug-in, printed-circuit assemblies. Similar assemblies shall be interchangeable 
between controllers. Each grouping of components as a printed-circuit assembly 
shall have a mean time to failure of three years. 

Printed circuits shall be of epoxy glass with extra-heavy (2 ounces or better) 
copper tack. 

All extender cards necessary to perform normal maintenance and troubleshooting 
of controller internal circuits shall be furnished. 

The components shall be amply derated with regard to heat-dissipating capacity 
and rated voltage so that, with maximum ambient temperature and maximum 
applied voltage, material shortening or life or shift in values shall not occur. The 
design life of all components under 24 hours per day operating conditions in their 
circuit application shall be not less than five years. 
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Indicator lights shall be provided for at least the following functions, but not limited 
thereto: 

1. Vehicle call. 6. Pedestrian Clearance. 11. Pedestrian Recall. 
2. Vehicle initial and extension. 7. Pedestrian Call 12. Phase On. 
3. Vehicle yellow. 8. Phase Recall. 13. Phase Next 
4. All red interval. 9. Maximum I. 
5. Walk 10. Maximum II. 

D. CABINET. The controller shall be furnished completely in an aluminum alloy 
cabinet. The cabinet shall be of clean-cut design and appearance. The size of the 
cabinet shall be such as to provide ample space for housing the controller and 
associated electrical devices herein specified. A hinged door shall be provided, 
permitting complete access to the interior of the cabinet. When closed, the door shall 
fit closely to gasketing materials, making the cabinet weather-resisting and dust-
tight. The door shall be provided with a strong lock and key. The door hinges and 
pins shall be of non-corroding material. 

The cabinet shall contain a strong mounting table, sliding ways, or other suitable support 
for the controller. 

Each cabinet shall be provided with louvered vents and a permanent, washable, 
removable, electrostatic filter with an aluminum frame, mounted in the front door. The 
filter shall meet the ñAmerican Society of Heating, Refrigeration, and Air Conditioning 
Engineersò (ASHRAE) testing requirements as follows: 

Arrestance 90% 
Dust Holding Capacity    85 grams at 0.5 water gauge 

The cabinet shall also be equipped with an electric fan assembly with a minimum 
capacity of 100 cubic feet per minute (2.8 cubic meters per minute). 

The fan shall be mounted in the top of the cabinet in a manner to prevent rain from 
entering the cabinet. The fan shall be thermostatically controlled and shall be manually 
adjustable to turn on between 90

o
F (32

o
C) and 150

o
F (66

o
C). The opening and all others 

shall be insect proof. 

In addition to the main cabinet door, an auxiliary door shall be provided with 
a conventional police lock and two keys. 

The cabinet shall be equipped with a pull-out utility drawer. 

On a panel behind the auxiliary door, there shall be a signal-flash switch, a manual-
control switch and cord, and a signals on-off switch. In addition, a momentary push 
button for each vehicular and pedestrian phase shall be provided to allow maintenance 
personnel to enter a call to the controller. All switches shall be properly wired to the 
controller. 

Electrical connections from the controller to the out-going and incoming circuits shall be 
made by inserting a multi-terminal plug (Type MS) into the plug receptacle incorporated 
in the controller. The controller shall be replaceable with a similar unit without the 
necessity of disconnecting and reconnecting the individual wires leading therefrom. 
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Provisions for field mounting of the cabinet shall be as specified or as shown in the plans. 

E. WIRING. Panel wiring shall be neat and firm and the panel shall mount at least: 

(1) Terminal with fuse receptacle and fuse for power supply line. 
(2) Terminal, unfused, for neutral side of power supply line. 
(3) Terminals for conductors or signal light cable; one for each signal circuit and 

one or more terminals for the common conductors. 
(4) Terminals for detector cables. 

The controller equipment and terminals shall be so arranged within the cabinet that 
they will not upset the entrance, training and connection of the incoming conductors. 

All detector cables shall be wired for delay operation of 

detectors. The field terminals shall be suitably identified. 

The outgoing traffic control signal circuits shall be of the same polarity as the line side 
of the power supply. The common return of the signal circuits shall be of the same 
polarity as the ground side of the power supply. 

The grounded side of the power supply shall be grounded to the controller cabinet in an 
approved manner. 

F. INTERVAL SEQUENCE. The controller shall provide and be set up for the 
proper intervals and interval sequence as provided elsewhere in 
these specifications or the plans. 

G. INTERVAL SETTING AND ADJUSTMENT. The controller shall provide for 
the setting up of each interval or period by means of adjustment to a keyboard 
panel with all keys accessible. There shall be the following keys for each of the 
separate traffic movements. 

(1) Minimum green. (6) Maximum I. (11) Time to Reduce Gap. 
(2) Unit green extension. (7) Maximum II. (12) Time Before Gap 
(3) Maximum green. (8) Walk. Reduction. 
(4) Amber. (9) Pedestrian Clearance. (13) Minimum Gap. 
(5) Red. (10) Added Initail Per Actuation. 

The keys shall allow settings in seconds and shall give a clear visual indication of the 
length of each interval or period. The timing keys shall be on the front of the controller, 
easily identifiable, and it shall not be necessary to remove or change wires or contact or 
to use any tools in making interval adjustments. 

H. AUXILIARY EQUIPMENT. Controllers shall be equipped with a Tesco Class 
22-46 continuous power unit, or approved equal. This unit shall provide 400 
watts of continuous power for a minimum of 8 hours. This unit shall also include 
batteries, a cabinet separate from the controller, wiring, and pad. This power unit 
shall include an interchangeable hard disk that is capable of storing and 
retrieving all activity data, such as time, date, and duration of events. 
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The surge protectors to be supplied for traffic signals shall be Innovative Technology, 
Inc., surge protectors, Model No. HS-P-SP-120A-60A-RJ or approved equal. 

Each solid state load switch shall be provided with a series hybrid type surge 
protector capable of protecting the load switch against common mode surges. 

Means shall be provided to permit the substitution of flashing-signal indications for the 
normal - cycle. Unless otherwise noted, the flasher shall be wired to flash yellow on the 
main street and red on the cross street. The flashing indications shall be at the rate of not 
less than 50 nor more than 60 flashes per minute with approximately 50% on and 50% 
off periods. Controllers shall be equipped with yellow-red flash terminals for possible 
future field changes. (See definition No. 47, ITE Technical Report No.3). 

For solid state controllers only, a self-contained monitoring device shall be provided. 
The monitoring device shall meet NEMA Standards TS-2. In addition the monitor shall 
display four (4) indications per channel, one for each "red", "yellow", "green" and 
"walk" input per channel. 

I. SIGNAL SHUTDOWN SWITCH. Each intersection controller shall be provided 
with a switch for shutting down the signals only at the intersection, without 
affecting the power supply to other parts of the controller. 

J. UNINTERRUPTED TIMING. Normal traffic-actuated operation shall be 
resumed automatically after flashing manual or other special form of operation 
has been utilized. 

K. FEATURES OF OPERATION. The controller and associated equipment shall be 
designed to include the following operating characteristics: 

(1)      Right-of-way shall not be given to any street without actuation thereon, and in the 
complete absence of traffic at the intersection, the right-of-way shall be capable of 
resting on either of the major phases. Recall switches shall be provided for the 
major phases, which may be turned on to either phase despite the absence of 
traffic thereon. 

(2) The actuation of a detector on any street now having the right-of-way shall, 
after proper yellow interval on the street which is losing the right-of-way, 
cause right-of-way to be transferred to the street from which actuation was 
received, subject to the provision of other paragraphs in this section 
referring to the transfer of right-of-way. 

(3) The transfer of right-of-way from any street as specified can take place only 
after the green signal has remained on that street for at least a predetermined 
minimum period consisting either of one initial interval and one vehicle 
interval or of one minimum green interval. 

(4) The transfer of right-of-way from any street shall take place immediately 
(subject to other limitations) after the expiration of one vehicle of minimum 
green interval on the traffic phase having the right-of-way during which 
time there was no actuation. 

(5) Each vehicle crossing a detector in approaching the intersection on a 
green signal after the initial or minimum green interval, shall so actuate 
the controller as to retain the green signal for one vehicle or passage-time 
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interval from the instant of its actuation, except that successive actuations 
cannot continue to hold the right-of-way from an opposing street from which 
a demand for right-of-way has been registered by vehicle actuations or by 
closure of the recall switch beyond a maximum period which shall be 
provided for each phase. 

(6)  The timing of any extension limit (Maximum period) shall: a) commence 
with an actuation or registration of traffic demand for right-of-way on any 
traffic phase not having the right-of-way after the initial portion has expired, 
or b) commence immediately upon actuation or registration of traffic 
demand for right-of-way. The Contractor shall state which method is to be 
used in the controllers he proposes to furnish. 

(7) If the right-of-way is taken from a vehicle at the expiration of the 
maximum period before that vehicle has been allowed its normal time (one 
full vehicle or passage-time interval) to pass from the detector into the 
intersection, the controller shall cause the right-of-way to return without 
further actuation by the vehicle so stopped. 

(8) Opportunity for assignment of right-of-way to each of the traffic phases 
shall be in accord with the phase sequence shown on the plans. In the 
absence of actuations on the phase, the controller shall be capable of resting 
on a major phase. 

(9) A vehicle crossing a detector in approaching the intersection on a red 
interval or on a yellow interval shall so affect the controller that the right-of-
way shall be subsequently transferred to it without the necessity of further 
actuation. 

(10) The controller shall be so designed that loop, magnetic magnetometer, 
pressure, sonic and radar vehicle detectors, and pedestrian push buttons may 
be connected to permit actuations by the vehicles and pedestrians, if so 
specified. It shall not be necessary to orient the controller manually after 
power failure. 

801.03 CONSTRUCTION METHODS 

The controller shall be mounted as shown on the plans or as directed and shall in no case 
be located less than three feet from the pavement edge. 
The Contractor shall furnish and properly install each cabinet and controller with 
accessory equipment and perform the necessary splicing and connections, testing of 
circuits, adjustments and such other operations as may be necessary in order that each 
complete traffic signal installation, with all of its components, be completely integrated 
and tested as a unit in order that the desired control of the intersection is attained, 
complete and in the best of working order. to the satisfaction of the Engineer. The 
Contractor shall also be responsible for securing from the manufacturer of the controller a 
trained representative to meet with the Engineer and provide him with instructions on the 
adjustment of the controller and consultation of stocking replacement parts. 

801.04 METHOD OF MEASUREMENT 

Work completed and accepted under this item will be measured by the Multi-Phase 
Actuated Controller assembly. 
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801.05 BASIS OF PAYMENT 

Work completed and accepted under this item and measured as provided above, will be 
paid for at the contract unit price bid each for Multi-Phase Actuated Controller. which 
price shall be full compensation for mounting the controller cabinet, installing wiring and 
testing the controller; for excavation and backfilling; and for all materials, equipment, 
tools, labor and incidentals necessary to complete the work. 

Payment will be made under: 

Pay Item Pay Unit  

Actuated Controller ( ) Phase Each 
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SECTION 802 
COORDINATED CONTROLLER  

802.01 DESCRIPTION 

This item shall consist of furnishing and installing multi-phase actuated, coordinated, 
digital timed, solid-state controllers in accordance with these specifications and at the 
location shown on the plans, or as directed. 

802.02 MATERIALS 

A. GENERAL. The controller, cabinet and all accessories in the cabinet shall be 
supplied to the Contractor by one supplier. All controllers on a project must be 
made by one manufacturer. The supplier must test the controller and all accessories 
in the cabinet as a unit before shipping to the Contractor. 

B. CONTROLLER DESIGN REQUIREMENTS 

(1) Functional Requirements. The controller shall be designed to operate as an 
actuated isolated intersection controller, an isolated pretimed controller, or an 
interconnected multidial controller. 

The controller shall be capable of providing a minimum of 3 different cycle, 3 
offsets per cycle, 4 splits per cycle, 8 permissive period per split, 1 pedestrian 
permissive per permissive period, and 8 force-offs per split. These functions 
shall be accomplished through the use of a microprocessor to implement the 
control logic and modular construction with keyboard entry of operating data. 

The controller shall have an internal clock to provide for time base coordination. 
The internal clock shall provide time of day, day of year, week of year, and 
daylight savings time programming through the keyboard. 

(2) Cycle Lengths. The controller shall be capable of operating on a minimum of 3 
manually or remotely selectable dials, each programmable to a maximum length 
of 255 seconds in 1 second increments. The duration of each cycle shall be 
entered into the controller memory by a front panel control. 

Dial transfer from one dial to another shall occur at the end of the timing 
interval in effect at the time of request for transfer. Intervals may be 
programmed to inhibit transfer. Dial transfer shall cause no irregular interval 
timing or out of step operation of the controller. 

(3) Offsets. Each dial shall be capable of being programmed with up to 3 offsets. 
Each offset shall be remotely or manually selectable. 

Offsets shall be programmable from 0 to 255 seconds in 1 second increments. 
An offset shall be the time from the receipt of a synchronization pulse to the 
beginning of the dwell interval. Offsets timing may be in terms of percent of 
cycle as well as seconds. It shall be possible to program the maximum time 
duration of the dwell per dial. The maximum time duration is set independently 
for each dial. 
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(4) Interval Timing. The controller shall allow signal sequences to be programmed 
up to 24 intervals. Each interval can be 0.0 to 12.7 seconds in length in 0.1 
second steps or 0 to 127 seconds in 1 second steps. Interval times are entered 
through the front panel. Interval timing may be in percent of cycle or in 
seconds. 
Interval times may be entered for up to 24 intervals for each of the cycle 
lengths. No intervals shall be required to be set to zero time as the signal 
sequence can be programmed to the exact number of timing intervals without 
the necessity of establishing dummy intervals. Intervals programmed to zero 
time shall be skipped. 

(5) Interval Control. The controller shall provide and be set up for the proper 
intervals and interval sequence as provided elsewhere in these specifications or 
the plans. 

(6) Front Panel Displays and Features. The front panel display shall be either an 
LED or LCD Decimal Digital Display that will display intervals, interval 
durations, cycles, offsets and dwell maximum duration. 

Ranges  
Cycle 0-255 seconds 
Offset 0-255 seconds 
Interval 1-24 
Interval time 0-127 seconds 
Dwell 0-99.9 seconds 

The indicators on the front panel shall be as follows: 

(a) Clock. A timing indicator shall be provided on the front panel of the 
controller. This timing indicator shall pulse each second as long as the 
controller is timing. Pulsing shall be inhibited when the controller is 
dwelling, in manual synchronization, and/or in manual operation. 

(b) Stop-Timing. An indicator on the front panel shall show that the unit is 
in the stop timing mode. 

(c) Offset. Indicators shall show which of the dials is currently active. 

(d) Dial. Indicators shall show which of the dials is currently active. 

(7) Remote Operations. The controller shall be capable of remote operation from a 
master controller of the same design which allows for 3 cycles, 3 offset per 
cycle operation. 

The unit can be installed in a standard multidial, 3 cycle, 3 offset system 
which utilizes a solid state master controller and 120 VAC interconnection or 
other type of interconnection which outputs Dial 2, Dial 3, Offset 1, Offset 2, 
Offset 3, and Flash. 

The controller shall work in systems when a momentary (0.5 to 2.0 
second) absence of offset input is identified as a synchronization pulse. 

The controller shall operate in interconnected systems with centrally 
located offset interruptions. 
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(a) Cabinet. The cabinet shall meet the requirements of subsection 
801.02.D ñMaterials.ò 

(b) Cabinet Auxiliary Equipment. The Cabinet Auxiliary Equipment 
shall meet the requirements of subsection 801.02.H ñMaterials.ò 

(c) Certification. The supplier shall provide a certification of compliance 
with the above requirements and that the controller and conflict 
monitor meet the latest NEMA specifications. This certification shall 
be transferred to the Engineer. 

802.03 CONSTRUCTION REQUIREMENTS 

The solid state controller shall be mounted as shown on the plans or as directed by the 
Engineer and shall in no case be located less than 3 feet from the pavement edge. 

The Contractor shall furnish and properly install each cabinet and controller with 
accessory equipment and perform any and all necessary splicing and connections, testing 
of circuits, adjustments and such other operations as may be necessary in order that each 
complete traffic signal installation, with all of its components be completely integrated 
and tested as a unit so that the desired control of the intersection is attained, complete and 
in proper working order and to the satisfaction of the Engineer. The Contractor shall 
provide instructions on the adjustments of the controller and consultation for replacement 
parts stocking. 

802.04 METHOD OF MEASUREMENT. Coordinated Controllers (Local. 
Local/Master) will be measured by the unit. 

802.05 BASIS OF PAYMENT. Work completed and accepted and measured as 
provided above. will be paid for at the contract unit price bid each for Coordinated 
Controller (Local, Local/Master), which price shall be full compensation for furnishing 
the cabinet and controller; for mounting the controller cabinet; for installing, wiring and 
testing the controller; for excavation and backfilling; and for all materials. equipment, 
labor, tools and incidentals necessary to complete the work. 

Payment will be made under: 

Pay Item Pay Unit 

Coordinated Controller (Local, Local/Master) Each 
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SECTION 805 
TRAFFIC SIGNAL HEADS  

805.01 DESCRIPTION 

This item shall consist of furnishing and installing traffic signal heads of the type and size 
called for in accordance with these specifications and at the locations shown on the plans, 
or as directed by the Engineer. 

805.02 MATERIALS 

A. GENERAL. Each signal face shall consist of an assembly of signal sections in 
sufficient quantity to provide the required number of indications. The sections 
shall be joined together in a manner that provides both mechanical integrity and a 
weatherproof unit. 

Each signal section of a signal face shall consist of a housing, door and optical 
assembly. The housing, door and lens, together with necessary gaskets, shall 
constitute a weatherproof unit. The lens and the remainder of the optical 
assembly, together with necessary gaskets shall constitute a dust-tight assembly. 
Each signal section shall be provided with a visor. 

Each signal section and its associated optical system shall be capable of 
operating satisfactorily with the section's axis either vertical or horizontal. 

Each signal section shall be provided with opening in the top or bottom for 
mounting purposes. Each opening shall be round to accommodate 11/2 inch pipe. 
Each unused opening shall be v closed with a gasketed plug. 

Each signal face shall be capable of being rotated 360 degrees about its axis 
and shall be capable of being locked at 5 degree intervals. Locking shall be 
accomplished by the engagement of serrations in the end signal sections with 
similar serrations in the mounting bracket assembly. 

Signal indications shall be assembled in accordance with the latest revisions of 
the Manual on Uniform Traffic Control Devices for Streets and Highways. 

B. OPTICAL UNIT. Each traffic signal shall be equipped with a LED (light emitting 
diode) with 2000 MCD per LED, plus other components as required, and shall 
conform to the ITE Vehicle Traffic Control Signal Heads (VTCSH) Standard. The 
optical assembly together with the necessary gaskets shall constitute a dust-tight 
assembly which shall be designed to give clear visible signal indications within an 
angle of at least 45 degrees and from 10 feet to 300 feet under all light and 
atmospheric conditions. The optical assembly shall be designed to minimize the 
return through the lens of outside light entering the lens at low sun angles to 
prevent the effect termed ñSun Phontom.ò 

Lenses shall be of the color indicated, circular in shape and made of tempered glass. 
The lenses shall be uniformly colored throughout the body of the material true to a 
size and form and free from any streaks, wrinkles, chips, or bubbles that in any way 
detract from their efficiency or use. Each lens shall be so designed and 
manufactured that when installed in a standard traffic signal, it will satisfy the 
minimum requirements for candlepower distribution and intensity and chromaticity 
as specified in the latest Specification of the Institute of Traffic Engineers. When 
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