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SECTION 101
DEFINITION OF TERMS

Wherever the following abbreviations, terms or descriptive words are used in the plans,
specifications or other contract documents, the intent and meaning shall be interpreted as follows:

101.1 Abbreviations.
AAN American Association of Nurserymen

AASHTO  American Association of State Highway and Transportation Officials

AISC American Institute of Steel Construction
AGC Associated General Contractors of America
ANSI American National Standards Institute
AREA American Railroad Engineering Association
ASME American Society of M echanical Engineers
ASTM ASTM International

AWG American Wire Gauge

AWPA American Wood-Preservers’ Association
AWS American Welding Society

AWWA American Water Works Association

CFR Code of Federal Regulations

CS Commercial Standards, U. S. Department of Commerce
CSR Code of State Regulations

COE Corps of Engineers

CUF Commercially Useful Function

DBE Disadvantaged Business Enterprise

EEI Electrical Engineer’s Institute

EEO Equal Employment Opportunity

EPA Environmental Protection Agency

EPG Engineer Policy Guide

ESAL Equivalent 18-kip Single Axle Load
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FCC Federal Communications Commission
FHWA Federal Highway Administration

GGBFS Ground Granulated Blast Furnace Slag

GRI Geosynthetic Research Institute

ICEA Insulated Cable Engineers Association
IMSA International Municipal Signal Association
ITE Institute of Transportation Engineers
LED Light Emitting Diode

MASH AASHTO M anual for Assessing Safety Hardware
MDC Missouri Department of Conservation

MDNR Missouri Department of Natural Resources

MGS Midwest Guardrail System

MHTC Missouri Highways and Transportation Commission
MoDOT  Missouri Department of Transportation

MSDS M aterial Safety Data Sheet

MUTCD  Manual on Uniform Traffic Control Devices

NCHRP 350 National Cooperative Highway Research Program (NCHRP) Report 350,
Recommended Procedures for the Safety Performance Evaluation of Highway Features

NEC National Electrical Code

NEMA National Electrical M anufacturers Association
NESC National Electrical Safety Code

NFPA National Fire Protection Association

NRCS Natural Resources Conservation

NRMCA National Ready Mixed Concrete Association
NTPEP  National Transportation Product Evaluation Program
OSHA Occupational Safety and Health Administration

PAL Pre-Acceptance List

PS U.S. Product Standard, U.S. Department of Commerce
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PWL
QA

QC
RETMA
RSMo
SAE
SHPO
SSPC

S WPPP
ucp
UL
USA
USACE
UsC
USCG
USFW

vocC

Percent Within Limits

Quality Assurance

Quality Control

Radio Electronics Television M anufacturer’s Association
Revised Statutes of the State of Missouri
Society of Automotive Engineers

State Historic Preservation Office
Society of Protective Coatings
Stormwater Pollution Prevention Plan
Unified Certification Program
Underwriter’s Laboratory

United States of America

United States Army Corps of Engineers
United States Code

United States Coast Guard

United States Fish and Wildlife

Volatile Organic Comp ound

101.1.1 Unit Symbols.

h

ppm

vpm

cf

¢y

ft

in

hour

parts per million
revolutions per minute
vibrations per minute
cubic feet

cubic yards

degrees Fahrenheit

foot/feet

inch/inches
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1b pound/pounds

If linear foot/feet

psf pounds per square foot
psi pounds per square inch
sf square foot/square feet
sy square yard/square yards

101.2 Definitions of Terms.

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

Appreciable Error. Any of the following will be considered an appreciable error: an error
resulting in a change in quantity of 10 percent from the original contract quantity of an item; an
error resulting in a monetary change of at least $5,000 from an original contract item amount; or
an error in the calculation of a contract item quantity based on the finite dimensions shown on the
plans.

Auxiliary Lane. The portion of the roadway adjoining the traveled way and designated for speed
change, or for other purposes supplementary to through traffic movement.

Award. The action of the Commission accepting the bid of the lowest responsible bidder for the
work, subject to the execution and approval of a satisfactory contract therefore and bond to
secure the performance thereof, and to such other conditions as may be specified or as required

by law.

Bid. The written offer submitted by the bidder in the required manner on the bid to perform the
work provided in the bidding documents at contract bid prices.

Bid Guaranty. The security furnished with a bid to ensure that the bidder will enter into the
contract if the bid is accepted.

Bid Records. All writings, working papers, computer printouts, charts and all other data
compilation that contain or reflect information, data or calculations used by the bidder to
determine each contract unit price in the bid submitted, including but not limited to material
relating to the determination and application of:

labor rates

equipment rates

home and field overhead rates and related time schedules

efficiency or productivity factors

arithmetic extensions

subcontractors, truckers and material supplier quotations
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profit
contingencies

Any manuals standard to the industry that are used by the bidder in determining the bid shall be
included in the bid records by reference and shall show the name and date of the publication and
the publisher.

Bidder. Any individual, partnership, corporation, joint venturer or other entity submitting a bid
to perform the contemp lated work.

Bidding Documents. The documents furnished by the Commission comprising the Request for
Bid, plans, Missouri Standard Plans for Highway Construction, addenda, Supplemental
Specifications and General Provisions, Missouri Standard Specifications for Highway
Construction and all other documents included in or referred to in those documents.

Bridge. A structure having a clear span greater than 20 feet measured on a horizontal plane along
the centerline of roadway; also a multiple span structure where the total length of spans is in
excess of 20 feet. For both single and multiple span bridges, the clear span shall be construed to
mean the total distance from stream face to stream face of end bents or outer walls of the
structure.

Business Day. A day that MoDOT is open for business, excluding holidays, Saturdays and
Sundays.

Calendar Day. Any day of the calendar year, including holidays, Saturdays and Sundays.

Central Laboratory. The central testing laboratory of the Commission for inspecting and
determining the suitability of material.

Change Order. A written order from the engineer to the contractor, as authorized by the
contract, directing changes in the work as made necessary or desirable by unforeseen conditions
or events discovered or occurring during the progress of the work.

Change in the Work. An item of work not provided for in the contract as awarded, but found
essential to the satisfactory completion of the contract. Contract adjustments for changes in work
related to differing site conditions shall be determined in accordance with the contract provisions
relating to differing site conditions.

Claim. A written request or demand for adjustment to the compensation due or time of
performance of the contract made within the time, in the form, and pursuant to the provisions for
such contract adjustments specified elsewhere in the contract documents of which these
specifications are a part.

Commission. The Missouri Highways and Transportation Commission.

Contract. The written agreement between the Commission and the contractor covering the
performance of the work for the proposed construction. The contract will include all contract
documents. The contract may cover a single project or a combination of projects awarded as a

single unit.

Contract Bond. The form of security approved by the Commission, furnished by the contractor
and surety or sureties, guaranteeing comp lete performance of the contract and the payment of all
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legal debts pertaining to the construction of the project, or arising from the contract and the duties
thereunder, and conditioned as may be required by the laws of the State of M issouri.

Contract Documents. Notice to Contractors, all Bidding Documents, Contract Bond, Contract
Agreement, Acknowledgment, Contractor Questionnaire, Notice to Proceed, and all Change
Orders.

Contract Time or Completion Date. The number of working days or calendar days shown in
the bidding document as the time allowed for the completion of the work contemplated in the
contract. If a calendar date for completion is shown in the bidding document, the contemplated
work shall be completed by that date.

Contractor. The individual, partnership, corporation or joint venture undertaking performance of
the work under the terms of the contract, and acting directly or through the contractor or
contractor’s agents, employees or subcontractors.

Controversy. A dispute or disagreement between a contractor and the Commission related to
interpretation of contract documents or the engineer’s decision under contracts entered into by
the contractor with the Commission made in writing and in comp liance with the requirements for
resolutions of controversies under the contract, but which is not a claim under the contract, all as
provided elsewhere in the contract documents of which these specifications are a part.

Cost. Cost will mean the actual cost incurred, as distinguished from forecasted cost and
determined in accordance with prevailing principles applicable to public contracts including
Contract Cost Principles and Procedures, 48 CFR, Part 31 and Government Auditing Standards,
as published by the Comptroller General of the United States.

Crashworthy End Terminal. This term will apply to both crashworthy end terminals and crash
cushions.

Culvert. A structure not classified as a bridge that provides an opening under any portion of a
roadway.

Days. Days as used in the contract documents will mean calendar days, unless specified
otherwise.

Delay. Any event, action, force or factor that causes the established contract time to be exceeded
for performance of the contract.

(a) Compensable Delay. An excusable delay for which the contractor may be entitled to
additional monetary compensation

(b) Excusable Delay. A delay to the contract or milestone completion date that was
beyond the contractor’s control and not caused by the contractor’s fault or negligence

and for which a contract or milestone time extension may be granted.

(c) Noncompensable Delay. An excusable delay for which the contractor may be entitled
to an extension of time, but no additional monetary compensation.

(d) Nonexcusable Delay. A delay to the contract or milestone completion date that was
reasonably foreseeable and within control of the contractor, for which no monetary

compensation or time extension will be granted.

Differing Site Conditions. Subsurface or latent physical conditions at the site differing
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materially from those indicated in the contract, or unknown physical conditions of an unusual
nature differing materially from those ordinarily encountered and generally recognized as inherent
in the work

Disadvantaged Business Enterprise, or DBE. A contracting firm certified to participate in U.S.
Department of Transportation financial assistance programs as a DBE by MoDOT or by the
Missouri Unified Certification Program (UCP) pursuant to Title 49 CFR, Part 26, and pursuant
to Title 7 CSR Division 10, Chapter 8, governing MoDOT’s DBE Program.

Divided Highway. A highway with separated traveled ways for traffic in opposite directions.
Traveled ways separated by painted medians will not be considered divided.

Drainage Ditch. An open depression constructed for the purpose of carrying off surface water.
Engineer. The chief engineer or any other authorized representative of the Commission. Where
the term chief engineer is used, the term shall mean the chief engineer in person. MoDOT pursues
its mission through the functional units defined by law. Where a functional unit is stated in the
contract documents, it will mean the engineer of the functional unit or designee.

Equitable Adjustment. An adjustment to the time or price specified in the contract based upon
contractor’s actual and reasonable costs to perform the work for the reasons and determined by
the methods specified elsewhere in the contract documents.

Extent of the Federal Share. The percentage of federal participation in the costs of the project
agreed to between USDOT, FHWA and MHTC before the project is awarded. It does not mean,
with regard to contract adjustments, an amount of additional federal participation to be provided

regarding the project.

Gender Related Terms. No gender restrictions or limitations are intended or suggested by the
use of terms “he”, “him”, “his”, “it” or “its” in these specifications.

Highway. A public way for purposes of vehicular travel, including the entire area within the right
of way.

Holidays. M issouri public legal holidays are:
January 1 - New Year’s Day
Third Monday in January - Martin Luther King Day
February 12 - Lincoln’s Birthday
Third Monday in February - President’s Day
May 8 - Truman’s Birthday
Last Monday in May - M emorial Day
July 4 - Independence Day
First Monday in September - Labor Day

Second M onday in October - Columbus Day
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November 11 - Veterans Day
Fourth Thursday in November - Thanksgiving Day
December 25 - Christmas Day

When any of the above holidays fall on a Sunday, the holiday will be observed on the following
Monday; when any of the above holidays fall on a Saturday, the holiday will be observed on the
immediately preceding Friday.

Laboratory. The Central Laboratory or any other testing laboratory that may be designated by
the engineer for inspecting and determining the suitability of material.

Lead Workers. Hourly employees in direct charge of the specific operations on a project.
Formerly referred to as the foremen.

Local Traffic. Traffic that has either its origin or its destination at some point within the limits of
the project. Local traffic will also include that traffic on all side roads that lead into the project
where such traffic does not have a satisfactory outlet over a public road or street.

Major and Minor Items of Work. Any item having an original value in excess of 10 percent of
the original contract amount will be considered as a major item or items. All other original contract
items will be considered as minor. Where major contract items are not identified, the original
contract item of greatest total cost, computed from the original contract price and estimated
quantity, and such other original contract items next in sequence of lower total cost, computed in
like manner, necessary to show a total cost at original prices and quantities of no less than 60
percent of the original contract cost will be considered as a major item or items.

Median. The portion of a divided highway separating the traveled ways for traffic in opposite
directions.

Notice of Bid Opening. The notification provided prospective bidders, containing a description
of the proposed work, instructions, information and the reservation of the right of the
Commission to reject any and all bids.

Notice to Contractors. The document contained in the bidding document describing the work to
be performed and including information and requirements for the submission of bids.

Notice to Proceed. The written notice from the engineer notifying the contractor of the date on
or before which prosecution of the work is to begin.

Outer Roadway Or Service Road. A roadway auxiliary to and located on the side of the
throughway for service to abutting property and adjacent areas.

Pay Item. An item of work specifically described and for which a price, either unit or lump sum,
is provided. It includes the performance of all work and the furnishing of all labor, equipment and
material contemplated or described on the plans or in the text of the specification item included in
the contract.

Plans. Detailed construction drawings or reproductions thereof, which show the location,

character and details of the work. When referenced in the contract documents, plans will include
both the project specific drawings and the standard drawings.
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Project. The specific section of the highway, including all appurtenances and construction to be
performed thereon under the contract.

Request for Bid. The document furnished by the Commission that includes a complete set of
bidding forms and appendices, and certain contract terms, which are made a part of the bidding
document by reference.

Right of Way. Land acquired by the Commission for the construction and maintenance of a
highway.

Roadbed. The graded portion of a highway between the outside shoulder lines, including the base
course, surface course, shoulders and median.

Roadway. The portion of the highway within the limits of construction, including bridges and
other structures.

Road User Cost. Includes a combination of both road user delay costs and work zone accident
costs.

Sec. Refers to sections in the standard and supplemental specifications unless specified
otherwise in the contract documents.

Shoulder. The portion of the roadway contiguous with the traveled way for accommodation of
stopped vehicles, for emergency use, and for lateral support of base and surface courses.

Shall. When used in the contract documents, states a mandatory duty on the part of the
contractor.

Significant Change in the Work. When the character of the work, as altered, (1) differs
materially in kind or nature from that involved or included in the original proposed construction
or (2) when a major item of work as defined elsewhere in the contract is increased in excess of 125
percent or decreased below 75 percent of the original contract quantity.

Specifications. The compilation of provisions and requirements for the performance of
prescribed work.

(a) Standard Specifications. A book of specifications approved for general application
and repetitive use.

(b) Supplemental Specifications. Approved additions and revisions to the standard
specifications.

(c) Special Provisions. Revisions to the standard and supplemental specifications
applicable to an individual project.

State. The State of Missouri, acting by and through the Commission.

Subcontractor. Any individual, partnership, corporation, joint venture or other entity to whom
the contractor, with the written consent of the engineer, sublets any part of the work under the
contract.

Substructure. That part of a bridge structure below the bearings of simple and continuous

spans; all buttresses and piers below the skewbacks of arches; all parts of rigid frames, or integral
bents below tops of footings or tops of caissons; and also, all parts of the abutments, backwalls
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and wingwalls, except handrails and handrail posts.
Superstructure. All parts of a bridge structure not defined as substructure.

Surety. A corporate body duly authorized to do business in the State of Missouri, and which has
executed a bid bond with the bidder or a contract bond with the contractor.

Temporary Structures. Structures required for the use of traffic while construction is in
progress and not designated to remain a part of the permanent roadway.

Throughway. A general term denoting a highway primarily for through traffic, usually on a
continuous route.

Through Traffic. Traffic which has neither its origin nor its destination within the limits of the
project.

Traveled Way. The portion of the roadway for the movement of vehicles, exclusive of shoulders
and auxiliary lanes.

Unbalanced Bid, Materially. A bid that generates a reasonable doubt that award to the bidder
submitting a mathematically unbalanced bid will result in the lowest ultimate cost to the
Commission.

Unbalanced Bid, Mathematically. A bid containing lump sum or unit bid items that do not
reflect reasonable actual costs plus a reasonable proportionate share of the bidder’s anticipated
profit, overhead costs and other indirect costs.

Will. When used in the contract documents, states a mandatory duty on the part of the engineer
or department or on the part of both the engineer or department and the contractor, which is
indicated by the context of use.

USA. Any of the 50 states, the District of Columbia, Puerto Rico and any other territories and
possessions of the United States of America.

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

Working Drawings. Stress sheets, shop drawings, erection plans, falsework plans, framework

plans, cofferdam plans, bending diagrams for reinforcing steel or any other supplementary plans
or similar data which the contractor will be required to submit to the engineer for approval.
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SECTION 102
BIDDING REQUIREMENTS AND CONDITIONS

102.1 Notice of Bid Opening. After the date is fixed for the receipt of bids, the notice of bid
opening will be posted on MoDOT’s website and published as required by law. The notice of bid
opening will contain a description of the proposed work, instructions and information to the
potential bidder regarding bid forms, plans, specifications, combination bids and the reservation
of the right of the Commission to reject any and all bids.

102.2 Contractor Questionnaire. Each prospective bidder, including a joint venture, shall file a
contractor questionnaire on the form furnished by the Commission, which is available on
MoDOT’s website. The contractor questionnaire shall be furnished to the Commission as a
separate document apart from any other document submitted. A bid will not be opened and read
unless a fully responsive contractor questionnaire is on file with the Commission at least seven
days prior to the time set for the opening of the bids. A new contractor questionnaire shall be
filed annually, except the Commission reserves the right to request a contractor questionnaire
from any contractor as of any date if the Commission has shown reason to believe that the
contractor’s experience data may have changed from that shown on the questionnaire on file. This
document shall include a record of the bidder’s experience data. The Commission will use this
information as an aid to determine in each instance the lowest responsible bidder and nothing
contained herein shall be construed as depriving the Commission of the Commission’s discretion
in the matter of determining the lowest responsible bidder.

102.2.1 At any time prior to award, as a condition of award and for a period of three years after
the date of final acceptance, the Commission may request true copies of the bidder’s financial
data, including the bidder’s balance sheet, profit and loss statement and similar financial data, as
of the close of the bidder’s most recent fiscal year prior to submission of the bid, and for each
fiscal year between the contract award and final acceptance of the contract work. Unless specified
otherwise by the Commission, financial data shall be prepared by an accountant and audited
financial data shall be provided if it is available to the bidder for the fiscal period requested. A
bidder who has not closed the first fiscal year prior to the date of the request shall supply the last
periodic balance sheet, profit and loss statement and similar data.

102.2.2 The contractor questionnaire contains an affidavit of labor standards compliance. Each
prospective bidder shall execute the affidavit, stating that such bidder will fully comply with all
written requests by the Missouri Department of Labor and Industrial Relations, Division of
Labor Standards, to provide information for the purpose of establishing a prevailing wage.

102.2.3 The prospective bidder, if a corporation, shall submit with the contractor questionnaire, a
copy of the bidder’s current annual registration report or initial registration report if a new
corporation, on file with the Corporation Division of the Missouri Secretary of State’s Office.
Each corporation that is a party to a joint venture shall submit the same required report with the
corporation’s joint venture contractor questionnaire.

102.2.4 A prospective bidder doing business in the State of Missouri under a fictitious name shall
furnish to or have on file with the Commission a certified copy of the prospective bidder’s
registration of the fictitious name issued by the Missouri Secretary of State, as an enclosure with
the contractor questionnaire. No contract will be executed by the Commission until such a
certificate is furnished by the bidder.

102.2.5 All prospective bidders who are corporations organized in states other than Missouri or
countries other than the USA shall furnish, at the prospective bidder’s cost, a certified copy of a
current certificate of authority to do business in Missouri, with said certificate to remain on file
with the Commission. Such a certified copy may be secured from the corporation supervisor in
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the Office of the Secretary of State, Jefferson City, Missouri. The prospective bidder agrees to
cause the prospective bidder’s authority to do business as a foreign corporation to be continued
and extended throughout the life of any contract awarded and until all claims thereon and
thereunder shall have been finally settled. All prospective bidders shall have a valid certificate of
authority to transact business in Missouri at the time of bid opening as a condition of
responsiveness.

102.3 Bidding. All bids shall be submitted electronically using the BidExpress® website. Any
bid not submitted electronically will be considered irregular in accordance with Sec 102.8

102.3.1 MoDOT uses the BidExpress® website (www.bidx.com) as the official depository for
electronic bid submittals. MoDOT will ensure that this electronic bid depository is available for a
two-hour period prior to the deadline for submission of bids. In the event of disruption of
national communications or loss of services by www.bidx.com during this two-hour period,
MoDOT will delay the deadline for bid submissions to ensure the ability of potential bidders to
submit bids. Notifications and instructions of delay will be communicated to potential bidders.

102.3.2 The Commission will make the bidding documents available to the prospective bidder.
The documents will state the location, description and requirements of the contemplated
construction and will show the estimate of the various quantities and types of work to be
performed or material to be furnished, and will have a schedule of items for which unit bid prices
are invited. The bidding documents will state the time in which the work shall be completed, the
amount of the bid guaranty and the date, time and place of the opening of bids.

102.3.3 Bidders that submit bids via the internet shall have on file with the Commission an
“Internet Bidding Agreement”, a copy of which can be found on MoDOT’s website. This
agreement shall be initiated by the prospective bidder and submitted to the Commission. A bid
will not be opened and read unless a fully executed agreement is on file with the Commission at
least seven days prior to the time set for the opening of the bids.

102.3.4 The prospective bidder will be required to pay the Commission the sum stated in the
notice of bid opening for each copy of a project’s bidding documents. The Missouri Standard
Specifications for Highway Construction, Missouri Standard Plans for Highway Construction,
including all revisions of these documents, and other items referenced in the bidding documents,
whether attached or not, will be considered a part of the bid. A prospective bidder will be
expected to separately purchase the current edition of the Missouri Standard Specifications for
Highway Construction and the Missouri Standard Plans for Highway Construction, including all
revisions of these documents.

102.3.5 Bidders that submit bids via the internet will be responsible for any additional fees
associated with submitting bids using Trnseport Expedite® Electronic Bidding System software
and the BidExpress® website.

102.3.6 It will be conclusively presumed that all of the bidding documents are in the bidder’s
possession and that these documents have been reviewed and used by the bidder in the
preparation of any bid submitted. The effective dates of the General Provisions & Supplemental
Specifications and the Supplemental Plans for Highway Construction will be specified in the
contract documents. A copy of the latest version of these documents is available on MoDOT’s
web site.

102.4 Interpretation of Quantities in Bid Schedule. The quantities appearing in the bid
schedule are estimated 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 in
accordance with the contract, except where final measurements are not made, as hereinafter
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provided. The quantities of work to be done and material to be furnished may each be increased,
decreased or omitted as hereinafter provided.

102.5 Examination of Plans, Specifications, Special Provisions and Site of Work. The
engineer will provide plans and specifications to the contractor providing direction on the work
required. Conditions indicated on the plans and in the bidding documents represent information
available from surveys and studies. The bidder is expected to carefully examine the proposed
work site and bidding documents before submitting a bid. Submission of a bid will be considered
proof that the bidder has made an examination and is satisfied with the conditions to be
encountered in performing the work.

102.5.1 Other documentary information, consisting of boring logs and other factual subsurface
information that does not constitute part of the contract or contract documents, will be provided
with project plans that contain cross sections, or they will be available from the engineer upon
the bidder’s written request. This information, used for project design and quantity estimation
purposes, was not obtained to determine actual subsurface conditions, actual quantities of
subsurface material or appropriate construction methods, nor shall this information be considered
a representation of actual conditions to be encountered during construction. Furnishing this
information does not relieve a bidder from the responsibility of making an investigation of
conditions to be encountered, including but not limited to site visits, and basing the bid on
information obtained from these investigations and the professional interpretation and judgment
of the bidder. The bidder shall assume the risk of error if the information is used for any purposes
for which the information was not intended. The Commission makes no representation as to the
accuracy of the logs or other subsurface information, since the accuracy of this information is
limited by the equipment used, the personal judgment of the persons making the investigation,
and by the limited number of samples taken. Records indicate conditions encountered only at the
times and the specific locations shown. Ground water observations are not routinely recorded in
all boring logs. The absence of such data does not mean ground water will not be encountered. An
indication of ground water constitutes no representation or warranty as to where ground water
will be found, nor its volume or artesian character, during the project work. Any assumptions a
bidder may make from this data is at the bidder’s risk; none are intended by the Commission.

102.5.2 Certain other documents in the Commission’s possession relating to subsurface
investigations are not included in the records made available to bidders under Sec 102.5.1. These
documents include correspondence and reports containing interpretations, opinions and
recommendations that may or may not be factual, accurate or consistent with design decisions.
Any such information that does not constitute part of the contract or contract documents is
available, at a nominal cost, from the engineer upon specific, written request by the prospective
bidder. The bidder is cautioned that any and all such interpretations, conclusions and
recommendations are not represented or warranted to be accurate or reliable and the Commission
cannot be bound by them, whether or not the Commission may appear to have “relied” on them.
These subjective findings, opinions or assumptions have not been confirmed or shown to be
reliable and the bidder assumes the sole risk of liability or loss if the bidder does rely on these
documentary interpretations and conclusions to its detriment, delay or loss.

102.5.3 The bidder assumes all risks that may be encountered in basing the order of work,
equipment or personnel determinations, time of performance, cost of performance, working days
needed, item bid prices or any other element of the work, on documents that the bidder obtains
from the Commission, which are not expressly warranted.

102.5.4 Unless stated specifically and expressly in the bidding documents, no project involving
excavation, which may include either borrow or the disposal of excess material, is represented or
warranted to be a “balanced” job or project, regardless of whether the bidding documents use
terms such as “balance points” or other terms that could be interpreted to suggest balance.
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Whether or not such projects involving excavation contain bid items for borrow or disposal of
excess material, the bidder should assume that either is possible and investigate those possibilities
accordingly in determining a bid.

102.5.5 Utilities are often in the process of relocation at the time a project is bid. Regardless of
what utilities are shown in the bidding documents and utility locations listed, the bidder shall
contact each area utility to determine the presence and location of utility lines. The bidder shall
determine and shall assume the risk as to whether utilities that are to be relocated by the utility
companies have in fact been relocated and if not, when the utility company anticipates the
relocation shall be completed. The bidder shall independently determine the reliability of the
information received from the utility companies and shall make the determination as to the
sequence and timing of utility relocations in determining a bid.

102.5.6 The bidder and contractor has an affirmative duty to inquire and obtain from the National
Oceanic and Atmospheric Administration (NOAA), National Climatic Data Center (NCDC),
from the USACE and any other cognizant government agency, historic weather and water stage
information which the bidder may consider important as guides for bidding and scheduling the
work. Some of that information may be contained among the bidding documents solely as a
convenience and is not warranted nor represented to any degree to be complete and accurate
historic data. No warranty or representation whatsoever is made or intended by the Commission
of future weather conditions during the project. Water stages and depths of water at any place or
at any time within the area of the project are acknowledged to be beyond control of the
Commission and dependent upon future weather conditions and actions by other governmental
bodies, such as the government of the USA or third parties. The Commission makes no
representation that other governmental bodies or third parties will not take action during the
period of the contract or any extended time of contract performance, which will affect water
stages or depths. Bidders are put on notice that the bidder’s operations may be affected by water
flows, siltation and other causes over which it is acknowledged the Commission has no control

102.6 Sales and Use Taxes. The Commission will issue a sales tax exemption certificate as
described in Section 144.062 RSMo to contractors for the Commission. The tax exemption will
apply to the prime contractor, any subcontractors, or suppliers for materials and supplies
incorporated or consumed during the construction of the Commission project.

102.7 Preparation of Bidding Documents. Bids may be prepared on paper or electronically.

102.7.1 Bids submitted on paper shall be properly signed, sealed and submitted in accordance
with Sec 102.10. Each bidder shall specify in the bid, in figures, a unit price for each of the
separate items listed in the bidding documents, except a unit price entry will not be necessary for
those items having a quantity of one and only the amount for that item need be entered. Zero will
be considered a valid bid. The bidder shall not enter zero in any “Unit Price” field unless zero is
the intended bid for that item. A unit price left blank, with or without an extension, other than
items having a quantity of one, will be considered as zero by the Commission. In case of alternate
items, unit prices shall be entered for only one alternate, unless otherwise specified in the bidding
documents. A unit price may be carried out to the third decimal. Unit prices carried out further
than the third decimal will be rounded to the nearest third decimal by the commission. Bids shall
not contain interlineations, alterations or erasures except as noted in Sec 102.7.3. The bidder shall
show the products of the respective unit prices and quantities in the amount column provided for
that purpose. These extensions shall be totaled and in case of errors or discrepancies in
extensions, the unit prices shall govern. All entries in the bid shall be in ink. If, in the sole
discretion of the engineer, an obvious and apparent clerical error exists in the unit price listed for
an item due to a misplaced decimal, but the extension appears to be correct and as intended in all
respects, the engineer may correct the unit price bid in accordance with the extension listed. All
errors in extensions or totals will be corrected by the engineer and such corrected extensions and
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totals will be used in comparing bids.

102.7.2 Bids submitted electronically shall be prepared using the latest version of Trnseport
Expedite® Bid and be submitted using the BidExpress® website. Each bidder shall specify in the
bid, in figures, a unit price for each of the separate items listed. The bidder shall not enter zero in
any “Unit Price” field unless zero is the intended bid for that item. A unit price left blank will be
considered a zero by the Commission. In case of alternate items, unit prices shall be entered for
only one alternate, unless otherwise specified in the bidding documents.

102.7.3 A bidder may alter or correct a unit price, lump sum bid or extension entered on the paper
bid form or the computer-generated itemized paper bid form by crossing out the figure with ink
and entering a new unit price, lump sum bid or extension above or below in ink, with the bidder’s
initials.

102.7.4 A bidder may submit a separate bid on any or all projects, except that bids shall be
submitted for all projects in a required combination. Bidders not having the ability to
simultaneously execute all contracts for bids submitted during a bid opening may state, in one of
the bids, the maximum total value of contract awards the bidder is willing to accept for that bid
opening. Only one statement of “Maximum Monetary Value of Awards Accepted this Bid
Opening” shall be completed per bid opening. In the event a bidder submits multiple statements
of maximum award, the lowest value stated will be used. The Commission reserves the right to
select and award the combination of bids, not exceeding this maximum, that will be to the best
interest of the State, provided these bids are in conformance with the requests for bids. Any
corrected bid that exceeds the lowest specified maximum award may be declared non-resp onsive.

102.7.5 The bid of an individual, including those doing business under a fictitious name, shall
include the signature and address of the individual. The signature shall be exactly the same as that
appearing on the contractor questionnaire.

102.7.6 Bids submitted electronically shall have the digital ID of an individual authorized to sign
bids for their respective company. The individual must be identified as an officer for the company
on the contractor questionnaire.

102.7.7 The bid by a partnership or joint venture, including individuals doing business under
fictitious names or corporations, shall be executed by at least one of the partners followed by the
title “Partner” or one of the joint venturers followed by the title “Joint Venturer” and the business
address of the partnership or joint venturer shown. The true legal name and address of each
partner and joint venturer shall also be shown and shall appear exactly the same as that shown on
the contractor questionnaire.

102.7.8 The bid by a corporation, whether acting alone or as a joint venturer, shall show the
address and name of the corporation exactly as shown on the contractor questionnaire, and shall
include the signature or digital ID and title of a person authorized by its board of directors to bind
the corporation.

102.7.9 Each bidder shall submit with each bid a sworn statement, executed by or on behalf of the
bidder to whom a contract may be awarded, certifying that the bidder has not, either directly or
indirectly, entered into any agreement, participated in any collusion or otherwise taken any action
in restraint of free competitive bidding in connection with the bid or any contract that may result
from its acceptance.

102.7.10 A bid will not be accepted or considered if the bid is the product of collusion among

bidders, if the bidder is disqualified or determined not responsible or if the bid is irregular in
accordance with Sec 102.8.
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102.7.11 For bids submitted on paper, the bidder may use the Trnseport Expedite® Electronic
Bidding System software to generate the itemized bid sheets. Changes in accordance with Sec
102.7.1 will be permitted. When the bidder submits computer-generated itemized bid sheets, the
itemized bid sheets included in the bidding documents shall not be completed and may be
removed. If both are completed and submitted, only the computer-generated itemized bid sheets
will be recognized and used as the official bid. The product of the bidder’s unit price and the
Commission’s quantity for that same line number will be used in comparing bids and in the
successful bidder’s contract. Computer-generated itemized bid sheets not meeting the above
requirements may cause the bid to be considered irregular and subject to rejection.

102.7.12 Subcontractor disclosure. For contracts of more than $2,000,000 each bidder shall
submit with each bid a disclosure of the subcontracts that have a subcontract value that is equal
to or greater than twenty percent of the total project bid or subcontracts that are greater than or
equal to $2,000,000. The disclosure of subcontracts must include the name of each subcontractor,
the category of work that each subcontractor will perform (e.g. asphalt, concrete, earthwork,
bridges...) and the dollar value of each subcontract. The information shall be disclosed on the
form provided in the bidding documents. If that information is not available at the time of bid the
bidder shall submit the “Subcontractor Disclosure Form” pages with MoDOT on or before 4:00
p.m. of the third business day after the bid opening date, directly to the Design Division,
Missouri Department of Transportation, 105 W. Capitol Avenue, P.O. Box 270, Jefferson City,
Missouri 65102-0270. Telefax transmittal to MoDOT will be permitted at fax no. 573-522-2281.
Failure to disclose this information may result in a bid being declared non-responsive. The
complete signed original documents do not need to be mailed to MoDOT, but the bidder shall
have it available if requested by the Design Division or the engineer.

102.8 Irregular Bids. Bids that are not completed in accordance with the bidding documents,
that show any omissions, false statements or certifications, alterations of form, additions not
called for, conditional or alternate bids unless called for, irregularities of any kind, or that are not
responsive to the request for bids may be rejected. Bids combining or otherwise tying sections or
projects not listed in the bidding documents, as being in combination will be rejected. Any
comment in the bid limiting or qualifying the reserved right of the Commission to make awards
that will be to the best interest of the State will constitute an irregular bid.

102.8.1 A bid will be considered irregular and may be rejected as non-responsive if any of the unit
bid prices are mathematically or materially unbalanced to the detriment of the Commission.

102.8.2 A bid submitted on the “Request For Bid” document and that is otherwise complete and
fully executed, will not be deemed an irregular bid and will not be subject to rejection by the
Commission.

102.9 Bid Guaranty. No bid will be considered unless accompanied by a certified check or
cashier’s check on any bank or trust company insured by the Federal Deposit Insurance
Corporation, payable to the Director of Revenue, Credit State Road Fund, for no less than five
percent of the amount of the bid, or by a bid bond secured by an approved surety or sureties in
accordance with Secs 103.4.2 and 103.4.3, for no less than five percent of the amount of the bid.
Bidders may submit a bid bond for each project bid or an annual bid bond that would cover all
projects bid for a twelve-month period beginning July 1 and ending June 30 of each state fiscal
year. Annual bid bond forms shall be submitted by June 15 of each year. Forms delivered by US
Mail should be mailed to: Missouri Highways and Transportation Commission, Attention:
Annual Bid Bond, PO Box 270, Jefferson City, MO 65102. Forms delivered by parcel delivery
services, (such as UPS, Fed Ex, DHL etc) should be shipped to Missouri Highways and
Transportation Commission, Attention: Annual Bid Bond, 105 West Capitol Avenue, Jefferson
City, MO 65102. The Commission will notify the bidder by letter that the annual bid bond form
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is approved.. Bid bonds shall be submitted on forms furnished by the Commission, which are
available on MoDOT’s website. Bid bond forms will be furnished to the prospective bidder upon
request. Electronically produced copies of the bid bond form may be utilized, however, the exact
wording used on the Commission furnished form shall be included in full and without deviation.
Bid bond forms shall be complete and correct at the time of submittal or the bid may be
considered non-responsive. Only the version of the bid bond form provided with the request for
bid shall be submitted, unless the Request for Bid or Notice of Bid Opening authorizes the use of
alternate bid bond forms. The bid bond power of attorney shall be an original document, not a
facsimile. Bids accompanied by bid guaranties that are not in accordance with this section or
accompanied by bid bonds that are not issued by an approved surety will be rejected.

102.9.1 Bidders submitting the bid electronically, may choose to submit a paper bid guaranty in
accordance with Sec 102.9, or an electronic bid bond/annual bid bond with the bid prior to the
time designated for receiving bids.

102.9.1.1 The electronic bid bond/annual bid bond shall be part of the digitally signed bid and be
verified via digital encryption by the bonding agent.

102.9.1.2 If utilizing an annual bid bond as a bid guaranty, it is the responsibility of the bidder to
verify that each bid submittal does not exceed the annual bid bond limit. If a bid security
maximum amount is specified for the annual bid bond and the bidder chooses to submit bids
exceeding the maximum, it is the responsibility of the bidder to contact the surety for an increased
annual bid bond or separate bid bond. The Bidder may choose to submit a project-specific bid
bond in addition to an existing annual bid bond already on file with MoDOT.

102.10 Delivery of Bids. Paper bids shall be submitted in a sealed envelope that clearly indicate
the vendor name, vendor address, vendor number , county , route, call number, and job number on
the outside of the envelope. If sent by mail, the sealed bid shall be addressed to the Commission,
Attention Bid/Bid Bond at the address specified in the bidding documents. All bids shall be filed
prior to the time and at the place specified in the notice to contractors. Bids received after the
time for opening of bids will be returned to the bidder unopened.

102.10.1 Bids submitted via the internet shall use the latest version of Trnseport Expedite Bid,
and be submitted using the BidExpress website. All bids shall be filed prior to the time specified
in the notice to contractors. BidExpress will not accept any bids submitted after that time.

102.10.2 If a bidder submits a bid via the Internet and also submits a paper bid the paper bid will
be considered the official bid from the bidder.

102.11 Withdrawal or Revision of Bids. A bidder may withdraw or revise a paper bid after the
bid has been deposited with the Commission provided the revision or the request for such
withdrawal is received in writing by the Commission, at the address specified in the bidding
documents, before the time set for opening bids.

102.11.1 Any request for withdrawal of a bid submitted electronically shall be completed through
Bid Express® prior to the time set for opening bids. The bidder may submit multiple electronic

bids on the same project, however, the last bid received supersedes all previous submittals.

102.12 Combination Bids. Combination bids for two or more projects may be required or
permitted and will be designated as such in the bidding documents.

102.12.1 On required combinations, the bidder shall complete the bid for each project included in
the combination.
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102.12.2 On permitted combinations, the bidder will be allowed to combine all projects in the
combination or bid each project separately. The Commission reserves the right to determine the
combination and make awards of the bids, that will be to the best interest of the State, provided
they are in conformance with the request for bids and the bids submitted.

102.12.2.1 When the bidder submits computer-generated itemized bid sheets for projects listed in
permitted combination, the bidder shall include all itemized bid sheets for all projects. For
conventional paper bids, the bidder shall indicate “No Bid” for all projects not bid. For electronic
bids, the bidder shall leave the project’s bid items blank for all projects not bid.

102.12.2.2 To combine all projects in a permitted combination, the bidder shall enter a complete
bid for each project and mark the “All or None” box in the Bid. By marking “All or None” and
combining all the projects, the bidder will be awarded all the projects in the combination or none
of the projects.

102.12.2.3 If the bidder does not combine all of the projects, bids for the individual projects will
be considered separately. The bidder shall complete the bid for each project the bidder desires to
bid.

102.12.3 Two or more projects awarded in combination will be considered to be covered by a
single contract. If during construction an item for which a unit price has not been bid is
encountered in one project of a combination, the unit price bid for the same item in another
project of the combination will apply, unless there is conclusive proof that conditions are changed
significantly to effect a definite increase or decrease in the cost of the operation.

102.13 Public Opening of Bids. Bids will be opened and the bid totals made public.

102.14 Disqualification of Bidders. Any one or more of the following reasons may be
considered as being sufficient for the disqualification of a bidder and the rejection of the bid or
bids:

(a) More than one bid is received for the same work from an individual, firm or
corporation under the same or different name, or from different firms or corporations
having common ownership, control or “Principals” that are affiliated, as described in Sec
108.13. However, a bidder may submit a bid as principal and as a subcontractor to some
other principal or may submit a bid as a subcontractor to as many other principals as the
bidder desires and by so doing will not be liable to disqualification in the intent of this
specification.

(b) There is reason for believing that collusion exists among the bidders. Participants in
such collusion will receive no recognition as bidders for any future work of the
Commission until any such participant has been reinstated.

(c) The bidder or any officer, shareholder, owner or director of the bidder, has been
terminated, debarred or suspended as an eligible contractor or bidder by any agency of
the USA, the State of Missouri or any other state or any city, county, municipal
corporation or other political subdivision.

(d) The Commission has determined or finds that the bidder is not responsible.
(e) The bidder is a person or firm not a resident of Missouri and has failed or refused to

comply with the Missouri laws relating to nonresident or transient employers or is
prohibited by Section 285.230 RSMo from contracting for or performing labor on a
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Missouri public works project.

102.15 Right to Reject Bids. The Commission reserves the right to reject any bid and also the
right to reject all bids. All bids may be rejected for, without limitation, the following reasons:

(a) If in the opinion of the majority of the members of the Commission, the lowest bid or
bids are excessive.

(b) The advertised bidding or contract documents are inadequate, ambiguous or otherwise
deficient in any respect.

(c) The construction of all or any part of the project is no longer required.

(d) The bids received indicate that the quality requirements in the bidding or contract
documents were overstated.

(e) The bidding and contract documents did not include all of the intended evaluation
factors.

(f) The bids were not independently arrived at in open competition.

(g) There are indications that any of the bids were collusive or were submitted in bad
faith.

(h) The bids received did not provide sufficient competition to ensure adequate price.

102.16 Opportunity to Partner. The successful bidder may enter into a cooperative partnership
agreement with the Commission for the contract. The objective of this agreement will be the
effective completion of the work, on time and to the standard of quality that will be a source of
pride to both the Commission and the contractor. The “Partnering” agreement will not affect the
terms of the contract. The agreement will only establish an environment of cooperation between
the parties.

102.16.1 Partnering objectives can be achieved on an informal basis, the preferred method, or if a
formal partnering agreement is desired, a initial training session is recommended to initiate the
formal partnership agreement. The cost of this training will be borne equally between the
Commission and the contractor.

102.16.2 Participation in “Partnering” will be voluntary and will not be required of the contract.
The costs associated with “Partnering” shall not be included in the bid.

102.17 Disadvantaged Business Enterprise Program Bidding Requirements. Refer to the
General Provisions for DBE Program Requirements.

102.18 Certifications. The bidder makes the following certifications by signing and submitting
the bid.

102.18.1 Certification Regarding Affirmative Action and Equal Opportunity. If the bidder
does not meet all requirements set forth in sub-paragraphs (a), (b) and (c) of this section, then the
bidder shall submit a statement indicating which elements the bidder has complied with and those
elements that are not in fact true and correct. The statement shall be on company letterhead,
signed by the bidder and inserted inside the submitted bid. The bidder shall provide the following
elements:
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(a) The bidder has developed and has on file at each of the bidder’s establishments
affirmative action programs pursuant to 41 CFR Part 60-2.

(b) The bidder has participated in a previous contract or subcontract subject to the equal
opportunity clause set forth in 41 CFR 60-1.4 and Executive Order No. 11246.

(c) The bidder has filed with the Joint Reporting Committee, the Director of the Office of
Federal Contract Compliance Programs or the Director’s designate or the EEO
Commission, all reports due under the applicable filing requirements contained in 41
CFR, Part 60-1.

This certification applies to and shall be executed by each bidder or proposed subcontractor if the
proposed contract or subcontract on this project will equal or exceed $10,000.00. This
certification will also apply to any contractor or subcontractor that has contracts or subcontracts
on federally assisted projects in any 12-month period that have or can reasonably be expected to
have an aggregate total value exceeding $10,000.00, 41 CFR 60-1.5(a)(1). The prime contractor
shall assure that each of the subcontractors that meet the criteria will also execute and submit this
certification to the Commission.

102.18.2 Certification Regarding Disbarment, Eligibility, Indictments, Convictions or
Civil Judgments. The president or authorized official of the bidder, under penalty of perjury
under the laws of the USA, shall certify that, except as noted in the exceptions, the company or
any person associated therewith in the capacity of owner, partner, director, officer, principal
investor, project director, manager, auditor or any position involving the administration of federal
funds:

(a) Is not currently under suspension, debarment, voluntary exclusion or determination of
ineligibility by any federal agency.

(b) Has not been suspended, debarred, voluntarily excluded or determined ineligible by
any federal agency within the past three years.

(c) Does not have a proposed debarment or suspension pending.

(d) Has not been indicted, convicted or had a civil judgment rendered against any of the
listed parties by a court of competent jurisdiction in any matter involving fraud or official
misconduct within the past three years.

102.18.2.1 If there are any exceptions, the bidder shall submit the exceptions on company
letterhead, signed by the bidder and inserted inside the bid submitted.

102.18.2.2 Exceptions will not necessarily result in denial of award, but will be considered in
determining bidder responsibility.

102.18.2.3 For any exception noted, the bidder shall indicate to whom it applies, the initiating
agency, and dates of action.

102.18.2.4 Providing false information may result in criminal prosecution or administrative
sanctions.

102.18.3 Certification Regarding Anti-Collusion. In accordance with 23 USC 112, the bidder
shall certify, under penalty of perjury, that the bidder has not, either directly or indirectly, entered
into any agreement, participated in any collusion or otherwise taken any action in restraint of free
competitive bidding in connection with this contract.
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102.18.4 Certification Regarding Lobbying Activities. In accordance with 31 USC 1352, the
bidder shall certify that:

(a) No federal appropriated funds have been paid or will be paid, by or on behalf of the
undersigned, to any person for influencing or attempting to influence an officer or
employee of any federal agency, a member of Congress, an officer or employee of
Congress or an employee of a member of Congress in connection with the awarding of
any federal contract, the making of any federal grant, the making of any federal loan, the
entering into of any cooperative agreement and the extension, continuation, renewal,
amendment or modification of any federal contract, grant, loan or cooperative agreement.

(b) If any funds other than federal appropriated funds have been paid or will be paid to
any person for influencing or attempting to influence an officer or employee of any
federal agency, a member of Congress, an officer or employee of Congress or an
employee of a member of Congress in connection with this federal contract, grant, loan or
cooperative agreement, the bidder shall complete and submit Standard Form-LLL,
“Disclosure Form to Report Lobbying,” in accordance with the instructions.

102.18.4.1 This certification shall be a material representation of fact upon which reliance was
placed when this transaction was made or entered into. Submission of this certification shall be a
prerequisite for making or entering into this transaction imposed by 31 USC 1352. Any person
who fails to file the required certification will be subject to a civil penalty of no less than $10,000
and no more than $100,000 for each such failure.

102.18.4.2 The bidder also agrees by submitting a bid that the bidder shall require that the
language of this certification be included in all subcontracts that exceed $100,000, and that all such
subrecipients shall certify and disclose any lobbying activities accordingly.

102.18.5 Certification Regarding Missouri Domestic Products Procurement Act. This
certification will only apply to state-funded projects as noted on the cover of the Request for
Bid. The bidder’s attention is directed to Sections 34.350 through 34.359 RSMo 2000, which
requires all manufactured goods or commodities used or supplied in the performance of the
contract or any subcontract to be manufactured, assembled or produced in the USA. Sections
34.350 through 34.359 RSMo will not apply if the total bid is less than $1,000.00.

102.18.5.1 Section 34.355 RSMo requires the vendor or bidder to certify compliance with Section
34.353 RSMo and, if applicable, Section 34.359 RSMo at the time of bidding and prior to
payment. Failure to comply with Section 34.353 RSMo during performance of the contract and
to provide certification of compliance prior to payment will result in nonpayment for those
goods or commodities.

102.18.5.2 The bidder shall certify that all the specified goods or products for which this bid was
solicited are manufactured, assembled or produced in the USA. If there are any exceptions, the
bidder shall submit a list of the exceptions on company letterhead, signed by the bidder and
attached to the inside of the bid submitted. The list shall include the pay item number and the
location where the item is manufactured. The bidder shall identify any of the exceptions in the list
that are specified goods or products that are treated as manufactured, assembled or produced in
the USA under an existing treaty, law, agreement or regulation of the USA regarding export/import
restrictions and international trade.

102.18.5.3 The bidder shall notify the contact listed in the Request for Bid of any specified goods

or products that cannot be manufactured, assembled or produced in the USA in sufficient
quantities or in time to meet the contract specifications.
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102.18.5.4 The bidder shall certify that the bid complies with all provisions of Section 34.350 ez
seq RSMo.

102.19 Preference for Missouri Products. By virtue of statutory authority, a preference will be
given, on projects other than federal aid projects, to material, products, supplies, provisions and
all other articles produced, manufactured, made or grown within the State of Missouri, where
same are of a suitable character and can be obtained at reasonable market prices in the state and
are of a quality suited to the purpose intended and can be secured without additional cost over
foreign products or products of other states.
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SECTION 103
AWARD AND EXECUTION OF CONTRACT

103.1 Consideration of Bids. After bids are opened and the bid totals read, the bids will be
compared on the basis of the summation of the products of the approximate quantities shown in
the bid schedule multiplied by the unit bid prices. The results of such comparisons will be
immediately available to the public.

103.2 Award of Contract.

103.2.1 The contract will be awarded by the Commission to the lowest responsible bidder as
soon as practical after the opening of the bids. The responsibility of the contractor will be
determined by the Commission based on, but not limited to, previous work, financial standing
and record for the payment of the contractor’s obligations. No contract will be executed by the
Commission unless the contractor has on file with the Commission a valid contractor
questionnaire in accordance with Sec 102.2. The successful bidder will be notified by letter mailed
to the address shown on the bid that the bid has been accepted and the contract has been
awarded.

103.2.2 The Commission may make a contingent award to the second lowest responsible bidder.
If the low bidder fails to execute the contract in accordance with this section, the contract will be
offered to the second lowest responsible bidder in accordance with the contingent award made by
the Commission within 25 days after the original award date. The second low bidder shall then be
bound by the same requirements as specified for the lowest responsible bidder. The Notice to
Proceed may be extended by the number of days between the original Commission award and the
day the contract has been mailed to the second lowest responsible bidder. If the contract time for
completion of the work is set solely by completion date, then the completion date may be
extended by the number of days between the original Commission award and the day the contract
was mailed to the second lowest responsible bidder. The new contract will be adjusted to reflect
these changes, if appropriate.

103.2.2.1 If the second low bidder is not able to perform the work at the unit prices bid by the
second low bidder due solely to the fact that the low bidder is unable to perform as a
subcontractor in accordance with Sec 103.6, and the second low bidder based its bid upon an offer
by the low bidder to perform subcontract work for the second low bidder, the second low bidder
will not be required to forfeit its bid bond, providing the second low bidder submits to the
Commission proper documentation that its bid was based on the low bidder’s quote. Proper
documentation shall include, but is not limited to, a letter to the Commission describing the work
that was to be performed by the low bidder as a subcontractor, all quotes the contractor received
and all documentation for the work in question.

103.2.2.2 When the second low bidder is required to execute the contract and the low bidder was
a DBE firm that was identified on the second low bidder’s Identification of Participating DBE’s,
the second low bidder shall attempt to replace the low bidder with another DBE firm. If the
second low bidder is unsuccessful in attaining another DBE firm for that work, the second low
bidder shall certify that a good faith effort was made in accordance with 49 CFR 26.53. The DBE
goal will be adjusted accordingly.

103.2.3 When the tabulated lowest bids are equal in all respects, including price, the successful
bidder will be determined by a formal drawing of lot limited to the tied bidders. Tied bidders will
be notified of the location and time of the drawing and have the opportunity to attend, but
attendance will not be required.

103.2.4 Alternate Bids. In making the award, if alternate bids have been requested, that alternate
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that will be in the best interest of the Commission will be used.

103.2.5 Federal Concurrence. If the USA or any agency thereof is paying all or a portion of the
cost of construction of the project, the award made by the Commission will be tentative until
proper federal concurrence therein has been received.

103.3 Return of Bid Guaranty. The bid guaranty, whether check or bid bond, of the low bidder
will be retained until the contract has been executed by the successful bidder, all insurance
requirements have been met and a satisfactory contract bond furnished. The check of the low
bidder will then be returned. The bid guaranty of the second low bidder will be returned when the
Commission has determined that award will not be made to that firm. If errors or irregularities
appear in the bid of either of the two lowest bidders that creates doubt as to the status of such a
bid, the bid guaranties of other bidders may be retained. When the two lowest bidders have been
definitely established, the checks of the other bidders will be returned. Any bid bond furnished as
a bid guaranty will be returned only upon request of the bidder furnishing the bid bond. If an
award is not made, all checks will be returned to the bidders.

103.4 Contract Bond Required.

103.4.1 The successful bidder shall, at the time of the execution of the contract, furnish a contract
bond in a sum equal to the contract price. The bond shall be to the State of Missouri, in a form
and with surety or sureties acceptable to the Commission, to ensure the proper and prompt
completion of the work in accordance with the provisions of the contract, the contractor’s
comp liance with all of the terms and conditions of the contract, all obligations on the contractor’s
part to be performed and payment of all obligations to the Commission by the contractor,
including any indebtedness, liquidated or unliquidated, for any reason relating to or arising from
the contract, and to ensure payment for all labor performed and material consumed or used in the
work. The bond, if executed by a surety that is a corporation organized in a state other than
Missouri, shall be signed by an agent or broker licensed by the Missouri Department of
Insurance. All bids shall be submitted on the basis of furnishing a contract bond executed by an
approved surety or sureties, as herein set out. The surety’s liability under the contract bond and
contract shall not be limited to the penal sum as set forth in the contract bond. The surety shall
be liable and responsible to the Commission for the contractor’s entire performance and of all
obligations arising under or from the contract, which shall include, but is not limited to any change
orders issued under the contract that increase the cost of the contract.

103.4.2 Certificate of Authority. Any surety company that proposes to execute a bond as
required by the contract shall have on file with or furnish to the Commission a certified copy of
the surety’s certificate of authority to transact business in the State of Missouri.

103.4.3 Surety Acceptability. A surety will be acceptable to the Commission if the surety is
listed in the current United States Department of the Treasury, Fiscal Service, Department
Circular 570, Companies Holding Certificates of Authority as Acceptable Sureties on Federal
Bonds and as Acceptable Reinsuring Companies. Individual contract bonds may not be in excess
of the underwriting limitation listed in the circular.

103.5 Execution of Contract. The individual, partnership, corporation or joint venturer awarded
the contract shall return the prescribed copies of the contract and bond, properly executed, to the
office of the Commission within 15 days after the unexecuted contract has been mailed to the
bidder. No bid shall be considered binding upon the Commission until the contract has been
awarded by the Commission, and until the successful bidder has executed and returned the
contract and a satisfactory bond. No contract will be effective until the contract has been executed
by all parties.
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103.6 Failure to Execute Contract. Failure to execute the contract or to file an acceptable
contract bond within 15 days after the unexecuted contract has been mailed to the bidder will be
just cause for the cancellation of the award and the forfeiture of the bid guaranty. A bidder failing
to file an acceptable bid or contract bond from an approved surety or failing to execute the
contract within the time provided resulting in a cancellation of the award to that bidder,
disqualifies that bidder, and any other firm having common ownership or control with that bidder,
from performing any work on the Commission project or projects that are the subject of that bid,
as a prime contractor, a subcontractor or a supp lier.
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SECTION 104
SCOPE OF WORK

104.1 Intent of Contract. The contractor shall complete the work described and furnish all
resources required to complete the work under the contract.

104.2 Differing Site Conditions. If differing site conditions are encountered during the progress
of the work, the discovering party shall promptly notify the other party in accordance with Sec
104.4. No further disturbance of the site or performance of the affected work shall be done after
the alleged differing site conditions are noted, unless otherwise directed in writing by the engineer.

104.2.1 Upon written notification, the engineer will investigate the conditions, and if it is
determined 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
anticipated profits, will be made and the contract modified in writing accordingly. The engineer
will notify the contractor whether or not an adjustment of the contract is warranted.

104.2.2 No contract adjustment that results in a benefit to the contractor will be allowed unless
the contractor has provided the required written notice as specified in Sec 104.4.

104.2.3 No contract adjustment will be allowed under this section for any effects caused on
unchanged work.

104.2.4 Payment will be determined in accordance with Sec 109.4 and adjustments in contract
time will be determined in accordance with Sec 108.14.

104.3 Changes in the Work. When considered necessary to satisfactorily complete the project,
the engineer reserves the right to provide written notice to the contractor, at any time during the
contract, to change quantities or make other alterations for which there are no provisions included
in the contract. Such changes in quantities and alterations in the work will not invalidate the
contract, require consent of the surety, nor release the contract surety, and the contractor agrees
to perform the work as altered. Alterations of plans or of the nature of the work will not involve
work beyond the termini of the proposed construction, except as may be necessary to
satisfactorily complete the project.

104.3.1 If the alterations or changes in quantities do not cause a significant change in the work to
be performed under the contract, payment for the altered work will be determined in accordance
with Sec 109.3 for all work for which a contract unit price exists, and Sec 109.4 for all other
work. The basis for the adjustment for work for which no unit price exists shall be agreed upon
prior to the performance of the work. If a basis cannot be agreed upon, then an adjustment will be
made either for or against the contractor in such amount as the engineer may determine to be fair
and equitable. If the directed changes require additional time to complete the contract,
adjustments in the contract time will be determined in accordance with Sec 108.7.

104.3.2 If the alterations or changes in quantities cause significant change in the work under the
contract as defined in Sec 101, an adjustment will be made to the contract. This adjustment will
occur whether such alterations or changes are in themselves a significant change in the work or by
affecting other work, causing such other work to become significantly different. Payment will be
determined in accordance with Sec 109.3 or Sec 109.4. The basis for the adjustment shall be
agreed upon prior to the performance of the work. If a basis cannot be agreed upon, then an
adjustment will be made either for or against the contractor in such amount as the engineer may
determine to be fair and equitable. If the directed changes require additional time to complete the
contract, adjustments in the contract time will be determined in accordance with Secs 108.7 or
108.14, as appropriate.
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104.4 Notification of Differing Site Conditions and Changes in the Work. The contractor
shall promptly notify the engineer of alleged changes to the contract due to differing site
conditions, altered work beyond the scope of the contract, or actions taken by MoDOT that
changed the contract terms and conditions. Within five business days of the date the alleged
change or action was noted, the contractor shall provide the following information to the engineer
in writing:

(a) The date of occurrence and the nature of circumstances of the occurrence.
(b) The name, title and activity of MoDOT personnel having knowledge of the matter.

(c) The identity of any documents and the substance of any oral communications
involved.

(d) The basis for a claim of accelerated schedule p erformance.
(e) The basis for a claim that the work is not required by the contract.

(f) The particular elements of contract performance for which additional compensation,
compensable or excusable delay may be sought under this section including:

(1) Pay items that have been or will be affected.

(2) Labor or material, or both, that will be added, deleted or discarded and what
equipment will be idled, extended or required on the project.

(3) Delay and disruption in the manner and sequence of performance that has
been or will be caused.

(4) Estimated adjustments to contract prices, delivery schedules, staging and
contract time.

(5) Estimate of the time within which MoDOT must respond to the notice to
minimize cost, delay or disruption of performance.

104.4.1 For good cause the engineer may extend the time for the contractor to provide any part of
the above information.

104.4.2 The failure of the contractor to provide notice and other information in accordance with
the procedures of Sec 104.4 will constitute a waiver of any and all claims that may arise as a
result of the allegations.

104.5 Response to Notification of Differing Site Conditions and Changes in the Work.
Following submission of the Sec 104.4 notification to the engineer, the contractor shall continue
diligent prosecution of the work not affected by the notification, unless directed otherwise in
writing by the engineer. Within ten business days after receipt of notification, the engineer will
respond in writing to the contractor to:

(a) Confirm or deny that a change occurred and specify future action to be performed by
the contractor and the engineer, or

(b) Advise the contractor that specific additional information is needed and the date the
information is to be received by the engineer for further review. For good cause, the
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engineer may extend the time for the contractor to provide any of the additional
information. The engineer will respond within ten days of receipt of additional
information from the contractor. Any adjustments made to the contract will not include
increased cost or time extensions for delay if the contractor fails to provide the
information required in the notice or the requested additional information by the date
specified.

104.6. Value Engineering Proposals. A Value Engineering Change Proposal (VECP) shall
provide a product of equal or improved quality that will reduce the project cost, improve safety
or decrease the time required to complete the project. A Practical Design Value Engineering
Change Proposal (PDVECP) may provide a product of lesser value, use an existing item in place
or underrun contract items. The PDVECP shall not adversely affect safety or function of the final
product. The contractor is encouraged to submit to the engineer, in writing, VECP’s and
PDVECP’s for modifying the plans, specifications or other requirements of the contract.
Proposed modifications shall not impair, in any manner, essential functions or characteristics of
the project, including but not limited to, service life, economy of operation, ease of maintenance,
desired appearance, design or safety standards, and shall not significantly delay the completion of
the project. Proposals shall be submitted to the engineer in advance of the work to be performed
with sufficient time allowed for review. The Commission will not be liable to the contractor for
failure to accept or act upon the proposal nor for any delays to the work attributable to any such
proposal.

104.6.1 Submitting Proposals. Value engineering proposals shall be submitted on the proper
form, available on MoDOT’s web site, and shall contain the following information:

(a) A description of both the existing contract requirements for performing the work and
the proposed changes.

(b) A detailed estimate of the cost of performing the work under the existing contract and
under the proposed change.

(c) A statement of the time within which the engineer must make a decision thereon,
including the probable effect the proposal will have on the contract completion time.

(d) An itemized list of the contract items of work affected by the proposed changes,
including any quantity variation attributable thereto.

(e) A description of any previous use or submission of the same proposal by the
contractor, including dates, job numbers, results, and/or outcome of proposal if
previously submitted.

104.6.2 Conditions. The engineer will only consider VECP’s that meet the following conditions.

104.6.2.1 Contractors may submit value engineering proposals that propose changes in the basic
design of a bridge or a pavement, except for pavement and shoulder type. Value engineering
proposals will be considered only when the proposal will not significantly delay the completion
of the project.

104.6.2.2 The contractor shall continue to perform the work in accordance with the requirements
of the contract until a change order incorporating the value engineering proposal has been
approved, unless otherwise directed by the engineer. If a change order has not been approved by
the date upon which the contractor’s value engineering proposal specifies that a decision thereon
should be made, the proposal shall be deemed rejected, unless the time allowed for a decision has
been extended by mutual agreement of both parties.
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104.6.2.3 The Commission expressly reserves the right to adopt a value engineering proposal as
standard practice for use on other contracts administered by the Commission. If an accepted
value engineering proposal is adopted as design policy, only contractors submitting such a
proposal will be eligible for compensation pursuant to this section until the proposal is
incorporated into design policy, and in that case, only as to those contracts awarded to the
contractor prior to submission of the accepted value engineering proposal. Value engineering
proposals identical or similar to previously submitted proposals will be eligible for consideration
and compensation under the provisions of Sec 104.6 if the identical or similar previously
submitted proposals were not adopted as design policy by the Commission, or included in the
present contract. Subject to the provisions contained herein, the state or any other public agency
will have the right to use all or any part of any submitted value engineering proposal without
obligation or compensation of any kind to the contractor, except as noted in Sec 104.6.2.4.

104.6.2.4 The contractor may request the return of information submitted with a value
engineering proposal if the proposal is rejected, provided this request is in writing and submitted
with the proposal. If the proposal is accepted, this request will be void, and the Commission may
use or disclose in whole or in part any information necessary to utilize the proposal.

104.6.2.5 Prior to approval, it may be necessary for the engineer to modify a proposal, with the
concurrence of the contractor, to make the proposal acceptable. If any modification increases or
decreases the net savings resulting from the proposal, the contractor’s share will be determined on
the basis of the proposal as modified.

104.6.2.6 Four copies of the complete proposal shall be submitted to the engineer for review. The
contractor may submit a conceptual proposal for approval stating the basic proposal and
approximate cost savings in order to provide the contractor with the opportunity to submit an
idea without large initial development costs if the proposal is rejected. Approval or disapproval
of proposals will be granted within ten days of receipt of the proposal.

104.6.2.7 A proposal will be disqualified if additional information is not provided at the request
of the engineer. This will include design computations, field investigations, results, surveys, etc.

104.6.2.8 Reimbursement for modifications to the proposal to adjust field or other conditions will
be limited to the total amount of the contract bid prices. Rejection, limitation or reimbursement
shall not be a basis for any claim against the Commission.

104.6.2.9 The contractor will have no claim to additional costs or delays, including development
costs, loss of anticipated profits, or increased material or labor costs, if the proposal is rejected.

104.6.2.10 The engineer will decide whether or not to consider a proposal. The basis for proposal
rejections will include excessive review requirements, evaluation or investigation, or if the
proposal is inconsistent with project design policies or criteria.

104.6.3 Payment. Payment will meet the following conditions:

104.6.3.1 The engineer will be the sole judge of the acceptability of a value engineering proposal
and of the estimated net difference in construction costs from the adoption of all or any part of
such a proposal. The engineer may adjust contract prices if, in the judgment of the engineer, such
prices do not represent a fair measure of the value of work to be performed or to be deleted.

104.6.3.2 If the contractor’s cost reduction is accepted in whole or in part, such acceptance will

be by a change order, which will specifically state that the change order is executed in accordance
with Sec 104.6. Such change orders will incorporate the changes in the plans and specifications
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necessary to permit the value engineering proposal or any part of the proposal that has been
accepted, to be put into effect, and will include any conditions upon which the Commission’s
approval thereof is based, if the approval of the Commission is conditional. The change order will
also set forth the price for performing those items of work affected by the change order and the
estimated net savings in the cost of performing the work attributable to the value engineering
proposal in the change order, and will further provide that the contractor will be paid 50 percent
for VECP’s or 25 percent for PDVECP’s of the actual net savings of the construction costs at the
comp letion of the work affected by the change order. All reasonable documented engineering costs
incurred by the contractor to design and develop a value engineering proposal will be reimbursed
and subtracted from the savings of the construction costs. All costs incurred by MoDOT to
review and implement the VECP will be at the Commission’s expense.

104.6.3.3 The amount and time specified in the change order will be considered full compensation
to the contractor for the value engineering proposal and for the performance of that work.

104.6.3.4 Only the contractor may submit proposals and be reimbursed for savings, however the
contractor may submit proposals for any approved subcontractor.

104.7 Maintenance of Traffic Operations During Construction.

104.7.1 The contractor shall maintain the flow of all traffic over the project, at the contractor’s
expense, unless otherwise specified in the contract. Provisions for local traffic, including bicycle
and pedestrian traffic, shall be made by the contractor, at the contractor’s expense, at all times
during construction, unless otherwise specified in the contract.

104.7.2 If detours for through traffic are to be provided by the Commission at the Commission’s
expense or designated on the plans to be constructed and maintained by the contractor around the
entire project or any major portion of the work during construction, the engineer may open for
use by traffic any uncompleted portions of the project, and will have the option either to
maintain such portions with Commission forces or to require the contractor to maintain the
detours. If the contractor is required to maintain such opened portions, the contractor will be
reimbursed for the cost of such maintenance in accordance with Sec 109.4. However, when the
time set for completion, including any authorized extension of time, has elapsed, the contractor
will be responsible for all further costs of maintaining such opened portions, whether the open
portions are maintained by the contractor’s forces and equipment or by Commission forces.

104.7.3 If the contractor is required to maintain the flow of traffic over the project, including
constructed detours or bypasses, such maintenance shall be construed to mean the satisfactory
handling of all traffic to maintain safe and substantially uninterrupted flow. The contractor shall
maintain the roadbed substantially free of ruts, holes and detrimental surface deformations. The
contractor shall control the height of vegetation for traffic safety, and shall provide and maintain
in a safe condition approaches, crossings and intersections with abutting property to the
highway, railroads, trails, roads and streets. Such maintenance shall be performed as necessary
from the day the contractor starts construction operations under the contract. Snow removal will
not be required of the contractor.

104.7.4 When it is to the advantage of the Commission, projects involving pavement may be
opened to traffic as soon as the surface has been sufficiently cured, even though the shoulders and
other items of work may not be completed. Such projects or portions of projects will be
inspected and a partial acceptance made as to the work completed, and the contractor will be
required to complete any remaining construction items under traffic.

104.7.5 When the engineer opens for use by traffic any unfinished portions of the project as
provided under Secs 104.7.2 or 104.7.4, the contractor will be compensated in accordance with
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Sec 109.4 for any documented actual additional costs approved by the engineer. Any documented
inefficiencies, delays or other time related effects approved by the engineer will be an excusable
delay only as provided by Sec 108.14.

104.8 Surfacing for Temporary Use. Surfacing for the temporary use of traffic shall, when
directed by the engineer, be applied to areas necessary to provide satisfactory ingress and egress
to private property, across the project or along the roadway. Such surfacing will be authorized if
traffic cannot be handled satisfactorily by the contractor maintaining a reasonably smooth and
drainable earth surface in accordance with Sec 104.7. The quantity, quality and type of surfacing
will be designated by the engineer. Acceptance of the material will be based on visual examination.

104.8.1 Measurement of material furnished for temporary surfacing will be made in accordance
with Sec 310.5, excluding any deductions for moisture.

104.8.2 The quantity of surfacing for temporary use authorized and accepted will be paid for at
the contract unit price. Regardless of overruns or underruns, no adjustment will be made in the
price for this material.

104.8.3 Preparing a subgrade, spreading or laying surfacing for temporary use, maintaining the
surfacing, future removal or scarifying, if necessary, shall be at the contractor’s expense.

104.9 Rights In and Use of Material Found on the Work. The contractor, with written
approval from the engineer, may use in the construction of the project any stone, gravel or sand
found in the excavation that conforms to the requirements of the specifications for material. The
Commission will not pay for damages or for anticipated profits on account of the expected use of
any material shown on the plans as existing and later found to be nonexistent or unfit for use.
Payment will be made to cover the removal of such material at the contract unit price for
excavation of the classification under which the excavation properly belongs. If such material is
used instead of material that was to have been furnished at the expense of the contractor under
the terms of the contract, the contractor shall furnish sufficient suitable material, at no additional
expense to the Commission, to complete the roadway. Unless authorized in writing by the
engineer, the contractor shall not excavate or remove from within the right of way any material
that is not within the excavation limits as indicated by the slope and grade lines.

104.10 Mailboxes, Signs and Markers.

104.10.1 Mailboxes. Mailboxes within the limits of the project that will interfere with
operations shall be removed by the contractor before work is begun. Mailboxes shall be
set temporarily where the mailbox will be accessible to both the carrier and the patron, and shall
be properly reset by the contractor at designated locations before final acceptance of the work by
the Commission. M ailboxes damaged by the contractor shall be replaced by the contractor at the
contractor’s expense. All mailbox supports set by the contractor shall be in accordance with
AASHTO guidelines. M ailboxes may be reset by the contractor using only approved supports
furnished either by the postal patron or by the engineer. No direct payment will be made for the
removal, relocation or replacement of mailboxes or supports.

104.10.2 Signs and Markers. Signs and markers within the limits of the project that will
interfere with operations shall be removed by the contractor before work is begun. All such signs
and markers required for safe control and guidance of traffic shall be temporarily reset, readily
visible to traffic, and shall be maintained in a satisfactory condition. If the nature of the work
makes temporary relocation impractical, the signs shall be placed on movable supports and
maintained in accordance with Sec 616. Stop and yield signs at intersecting roadways shall be
maintained where signs are readily visible to traffic at all times. Other individual signs may be
moved aside only when signs interfere with actual operations. All required signs and markers shall
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be properly located to control traffic at all times. Final removal of signs and markers will be
permitted only when permanent signs and markers have been installed. All signs and markers will
remain the property of the Commission and shall, after final removal, be delivered without
damage to locations within the project limits as directed by the engineer. No direct payment will
be made for removal, relocation, temporary supports, maintenance or final removal and delivery
of signs and markers.

104.10.3 Right of Way Markers and Plaques. All right of way marker posts or markers
damaged by the contractor’s operations shall be replaced at the contractors’ expense, and installed
in accordance with Sec 602 and the standard drawings. Replacements for damaged right of way
marker plaques will be furnished by the Commission.

104.11 Final Clean Up.

104.11.1 Before final acceptance, the contractor shall restore to a condition equal to or better than
that existing prior to construction all property, both public and private, within, adjacent to and
beyond the limits of construction that have been disturbed or damaged by prosecution of the
work. Restoration work shall be at the contractor’s expense.

104.11.2 When specified in the contract, the contractor shall open and clean all existing channels
and culverts from all excess mud or silt, drift, brush or debris of any kind. Any material excavated
in cleaning existing channels will be paid for as roadway excavation of like classification. Any
material excavated in cleaning out culverts that are used in place will be paid for at the contract
price per each structure. However, only the initial excavation will be paid for, and any subsequent
cleaning required prior to final acceptance shall be at the contractor’s expense.

104.12 Requirements for Projects Involving Work On Railroad Right of Way.

104.12.1 All work on, over or under railroad right of way shall be performed by the contractor
without damage to the facilities and property of the railroad or the railroad’s lessees, and in strict
observance of requirements of the engineer and railroad for the safety of railroad property and
operations. The contractor shall maintain the existing or proposed depth and section of the
ditches along the tracks of railroads through the limits of construction. Any sediment resulting
from new construction shall be promptly removed.

104.12.2 The contractor shall indemnify the railroad for any loss or damage to the railroad
property, right of way, tracks and other facilities, hereafter referred to as property, caused by acts
or omissions of the contractor, or any of the contractor’s subcontractors, in performing work on a
project, whether on, over, under or in the vicinity of railroad property. In the event the contractor
fails to restore railroad property immediately to a condition acceptable to the railroad when any
such loss or damage to railroad property is called to the contractor’s attention by the railroad,
then the railroad may perform such corrective work at the contractor’s cost.

104.12.3 Prior to beginning any work on, over or under railroad right of way, the contractor shall
furnish to the railroad’s engineer evidence of “Commercial Auto Liability Insurance,”
“Commercial General Liability Insurance” and “Railroad Protective Liability Insurance” in
accordance with the contract documents and special provisions, which will establish the limits of
each type of insurance.

104.12.4 The term “loss or damage” as used in Sec 104.12 will include, but not be limited to, the
erosion and silting of, water damage to, and the accidental or intentional placing or dropping of

objects on railroad property.

104.12.5 Work performed on, over or under railroad right of way will be subject to the inspection
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of railroad representatives.

104.12.6 The Commission will make provisions for any temporary removal of railroad or railroad
lessees’ facilities that are to be moved.

104.12.7 The contractor shall in no way hold the Commission liable for delay caused by securing
the railroad company ’s approval of construction features involved in placing any grade separation
structure, the removal of any structures over the railroad’s right of way, shoring plans that could
affect the railroad’s facilities or operation or any changes from the design plans that appear
desirable during construction.

104.12.8 Construction requirements for projects involving work upon railroad right of way will
be as follows.

104.12.8.1 Fiber optic, communications, control systems and other types of cable may be buried
on railroad property. Before beginning work, the contractor shall contact the railroad to determine
if cable systems are buried on the railroad property to be used by the contractor.

104.12.8.2 The contractor shall provide a minimum construction vertical clearance of 21 feet 6
inches above the top of rails and a minimum construction lateral clearance of 10 feet from the
center line of track to the nearest temporary construction falsework. The contractor shall provide
the minimum final lateral and vertical clearances as shown on the plans.

104.12.8.3 The contractor shall arrange with the railroad for installation of any temporary
crossings.

104.12.8.4 The contractor shall notify the railroad and shall arrange for adequate protection of
railroad property and operations under the following situations and conditions:

(a) When performing any work or operations closer to railroad tracks than the minimum
construction clearances specified in Sec 104.12.8.2 and set forth in schedule of rates in
Sec 104.12.9.

(b) When performing work on those portions of the structure located over or under
railroad tracks.

(c) When using any temporary crossing of railroad tracks and right of way.

104.12.8.5 Arrangements for flagging shall be made in accordance with the contract documents
and special provisions.

104.12.8.6 When performing work near the railroad tracks, the contractor shall, at the end of each
work day, inspect the track area and clean up any debris. When the project is completed, the
contractor shall remove any debris or material dropped on the railroad from the railroad right of
way.

104.12.9 Requirements for projects involving rates of pay and other related costs for protective
services required by the railroad will be as follows.

104.12.9.1 The services of one track foreman or other railroad employees qualified to protect
railroad operations in accordance with railroad’s rules, will be required during any construction
operations involving direct interference with railroad tracks or traffic, the fouling of railroad
operating clearances or reasonable probability of accidental hazard to railroad traffic. Services of
additional railroad personnel for flagging protection will be required whenever such protection is
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needed when required by the railroad’s authorized railroad representative.

104.12.9.2 The rate of pay per hour for each flagger shall be the prevailing hourly rate for the
class of employee used in accordance with labor agreements and schedules in effect at the time the
work is performed.

104.12.9.3 One and one-half times current hourly rate shall be paid for overtime, Saturdays and
Sundays. Two and one-half times current hourly rate shall be paid for holidays.

104.12.9.4 Wage rates are subject to change at any time by law or by agreement between the
railroad and railroad employees, and may be retroactive as a result of negotiations or a ruling of an
authorized governmental agency. Additional charges, such as labor surcharges, are also subject to
change. If the wage rates or additional charges are changed, the contractor shall pay on the basis of
the new rates and new charges.

104.12.10 Requirements for projects involving reimbursement for work upon railroad right of
way will be as follows.

104.12.10.1 The contractor shall reimburse the railroad for all costs of installation, maintenance
and removal of any temporary crossings.

104.12.10.2 The contractor shall reimburse the railroad for all costs of protective services, such as
flaggers, required by the railroad for the protection of railroad property and operations in
accordance with Sec 104.12.9. All such costs shall be determined on the basis of rates of pay and
other related costs actually in existence at the time protective services are furnished. Payments
will be made by deduction of funds from the contractor’s periodic progress payments.

104.12.10.2.1 Reimbursement shall cover the full eight hour day during which any flagger is
furnished, unless the flagger can be assigned to other railroad work during a portion of such day,
in which event reimbursement will not be required for the portion of the day during which the
flagger is engaged in other work.

104.12.10.2.2 Reimbursement will be required for any day not actually worked by said flagger
following assignment to work on the project for which the railroad is required to pay the flagger
and that could not reasonably be avoided by the railroad by assignment of such flagger to other
work, even though the contractor may not be working during such time.

104.12.10.3 The contractor shall reimburse travel expenses to the railroad in addition to the rate
of pay indicated in Sec 104.12.9.

104.12.10.4 The railroad shall have the right to bring an action directly against the contractor to
recover any loss or damage sustained by the railroad by reason of the contractor’s breach of
agreements contained in Sec 104.12.

104.12.10.5 In addition to such remedies of the railroad, the Commission will withhold from final
payment due to the contractor the amount reasonably necessary to reimburse the railroad for

such loss or damage, or for performing such work.

104.12.11 All costs incurred by the contractor in complying with Sec 104.12 will be considered
covered by the contract unit price for various items of work included in the contract.

104.13 Warranty of Electrical and Mechanical Equipment.

104.13.1 On all contracts requiring the contractor to furnish and install electronic, electrical or
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mechanical equipment, the contractor shall obtain, assign and furnish to the Commission written
manufacturer’s warranties for all such equipment consistent with those provided as customary
trade practice. Additionally, a contractor’s warranty providing for satisfactory in-service
operation shall be provided for a minimum period of six months from the date of project
acceptance.

104.13.2 If the equipment fails to perform satisfactorily for the specified length of time, the
manufacturer or the contractor shall replace or repair the equipment as necessary to restore
required performance. MoDOT labor costs resulting from equipment replacement will not be
charged to the manufacturer or the contractor.
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SECTION 105
CONTROLOF WORK

105.1 Authority and Duties of Commission in Contract Administration. The Commission is
subject to comply with and to have the power and authority provided in, among others, the
following laws in execution of the Commission’s authority over all state transportation programs
and facilities:

(a) 226.130 RSMo providing for Commission to have supervision of highways and bridges
constructed, improved and maintained, in whole or part, by the aid of state monies and of
highways constructed in whole or in part by the aid of monies appropriated by the United States
government, so far as such supervision is consistent with the acts of Congress relating thereto, to
let all contracts for the construction or improvement of state highway's;

(b) 226.150 RSM o to comply with acts of Congress and with any of the rules or conditions made
by the federal agencies to secure funds allocated to this state;

(c) 227.030 RSMo to have power to make all final decisions affecting the work provided for
therein;

(d) 227.100 RSMo, to furnish and prescribe contracts for construction of the work provided for
in that Chapter;

(e) 227.107 RSMo to prescribe the form of contracts and make all final decisions concerning the
performance of work under a design-build highway project contract including claims for additional
time and comp ensation;

() 23 USC §112 to have supervision over construction of certain projects funded in whole or part
by monies appropriated by the United States Government;

(g) 23 USC §302 to have adequate powers to discharge to the satisfaction of the Secretary of
Transportation of the United States Government the duties required by Title 23 of the United
States Code and;

(h) 23 CFR §1.3 providing that the Commission shall be authorized by the laws of the State of
Missouri to make all final decisions for the state in all matters relating to contracts and
agreements and to take such other actions on behalf of the state as may be necessary to comply
with the federal laws and regulations in Part 23 of the CFR.

105.1.1 Authority of the Engineer. The engineer will decide all questions that may arise as to
the quality, quantity and acceptability of material furnished and the 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; all questions as to the acceptable fulfillment of the contract on the part of the
contractor; all questions of classification; the proper compensation for the performance or breach
of the contract; and all claims or controversies of any character whatsoever in connection with or
growing out of the construction, whether claimed under the contract, under force account, under
quantum merit or otherwise. The engineer’s estimates and decisions shall be final, binding, and
conclusive upon all parties to the contract.

105.1.2 Suspension of Work. The engineer may suspend the work wholly or in part in
accordance with these provisions. The suspension may be given verbally, but will be followed in
writing immediately.
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105.1.2.1 The engineer may suspend the work wholly or in part for the contractor’s failure to:
(a) Correct conditions unsafe for the project personnel or general public.

(b) Carry out provisions of the contract.

(c) Carry out orders of the engineer.

105.1.2.2 Suspensions in accordance with Sec 105.1.2.1 will be nonexcusable and
noncompensable.

105.1.2.3 Work may also be wholly or partially suspended for:

(a) Periods necessary due to unsuitable weather.

(b) Conditions considered unsuitable for the prosecution of the work.
(c) Any condition or reason determined to be in the public interest.

105.1.2.4 Suspensions in accordance with Sec 105.1.2.3 may be excusable and may be
compensable as determined by the engineer in accordance with Sec 108.

105.2 Plans and Working Drawings. The plans will be supplemented by such working
drawings as are necessary to adequately control the work. Working drawings for structures shall
be furnished by the contractor and shall consist of such detailed plans as may be required to
adequately control the work and which are not included in the plans furnished by the
Commission. Required working drawings must be accepted by the engineer, and such acceptance
shall not relieve the contractor of any responsibility under the contract for the successful
completion of the work.

105.3 Conformity with Contract Documents. All work performed and all material furnished
shall be in accordance with the lines, grades, cross sections, dimensions and material requirements,
including tolerances, shown in the contract documents.

105.3.1 If the engineer finds the material or the finished product in which the material was used is
not in accordance with the contract documents, but that reasonably acceptable work has been
produced, a determination will be made if the work will be accepted and remain in place. In this
event, the engineer will document the basis of acceptance by contract modifications that may
provide for an appropriate adjustment in the contract price for such work or material as deemed
necessary to conform to the determination based on engineering judgment.

105.3.2 If the engineer finds the finished product to be unacceptable as a result of the contractor’s
method of operation or the use of unacceptable material, the work shall be removed and replaced
or otherwise corrected by the contractor at the contractor’s expense.

105.4 Coordination of Contract Documents. The contract documents are essential parts of the
contract, and a requirement occurring in one shall be as binding as though occurring in all. Contract
documents are intended to be complementary and to describe and provide for a complete work. In
case of discrepancy among contract documents, the governing ranking will be:

(a) Job Special Provisions

(b) Project Specific Drawings
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(c) General Provisions

(d) Supplemental Specifications

(e) Standard Specifications

(f) Standard Drawings

(g) Bid Items or Quantities

In case of discrepancies, calculated dimensions will govern over scaled dimensions.

105.4.1 All contractors, including subcontractors, shall not take advantage of any apparent error
or omission in the contract documents. If an error or omission is discovered, the engineer shall be
notified promptly so corrections and interpretations necessary to fulfill the intent of the contract
can be made. A failure to give notice shall render the effects of any error or omission
noncompensable and any delay nonexcusable.

105.5 Cooperation by Contractor. The contractor shall maintain one set of contract documents
at the work site at all times.

105.5.1 The contractor shall give the work the constant attention necessary to facilitate the
progress thereof and shall cooperate with the engineer and other contractors in every possible
way.

105.5.2 The contractor shall have at the work site at all times, as the contractor’s agent, a
competent individual capable of reading and thoroughly understanding the plans and
specifications and thoroughly experienced in the type of work being performed, whom shall
receive instructions from the engineer. That individual shall have full authority to execute orders
or directions of the engineer without delay and to promptly supply material, equipment, tools,
labor and incidentals as may be required.

105.6 Cooperation Between Contractors. The Commission reserves the right at any time to
contract for and perform other or additional work on or near the project limits covered by the
contract.

105.6.1 If separate contracts are awarded within the limits of any one project, each contractor
shall conduct work so as not to interfere with or hinder the progress or completion of the work
being performed by other contractors. Full cooperation of the contractors involved, in careful and
complete coordination of their respective activities in the area, will be required.

105.6.2 Each contractor and surety involved shall assume all liability, financial or otherwise, in
connection with the contract and shall indemnify and save harmless the State, the Commission,
and the Commission’s agents, employees and assigns from any and all damages or claims that
may arise because of inconvenience, delay or loss experienced, caused or contributed to by the
contractor because of the presence and operations of other contractors working within the limits
of the same project.

105.6.3 The contractor shall schedule and conduct work and shall place and dispose of material
being used so as not to interfere with or cause unnecessary inconvenience or delay to the
operations of other contractors within the limits of the same project. The contractor shall join
work with other contractors as required by the contracts or in a manner acceptable to the engineer
and shall perform the work in proper sequence with the work of the other contractors. When
necessary for proper prosecution of work, each contractor shall permit the other contractors
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access through overlapping construction areas and shall permit the use of any access or haul
roads.

105.7 Cooperation With Utilities. All utility facilities and appurtenances within the project
limits shall be installed or relocated by the utility owner, unless specified otherwise. Utility
installation and relocation shall be made in accordance with 7 CSR 10-3, Utility and Private Line
Location and Relocation.

105.7.1 The contractor shall cooperate with utility owners and the engineer in the installation and
relocation of utility facilities to minimize effects on the contractor’s work, interruption to utility
service and duplication of work by the utility owners. Facilities or appurtenances that are to
remain in place during construction shall be accounted for and protected by the contractor’s work
procedures.

105.7.2 The contractor shall notify Missouri One Call (800-344-7483) with its intent to excavate,
as described in Chapter 319 RSMo. Locations of all utility facilities and appurtenances within the
project limits will be provided by utility owners and may not be exact, particularly with regard to
underground.

105.7.3 The contractor shall proceed in a safe and prudent manner to prevent damage to all public
and private utilities. Repairs to damaged utilities caused by negligent or wrongful acts or
omissions on the part of the contractor shall be corrected at the contractor's expense. Damaged
facilities shall be restored to a condition similar or equal to that existing before the damage
occurred.

105.7.4 In the event of any damage, dislocation or disturbance of any underground facility in
connection with any excavation, the contractor shall immediately notify Missouri One Call and
cooperate with the utility owners until their facilities have been restored. Work shall not begin
around any fire hydrants until provisions for continued service have been made and approved by
the local fire authority.

105.7.5 The contractor shall be solely responsible and liable for incidental and consequential
damage to any utility facilities or interruption of the service caused by it or its subcontractor's
operation. The contractor shall hold and save harmless the Commission from damages to any
utility facility's interruption of service by it or its subcontractor's operation.

105.7.6 When the failure of the owners of utility facilities to cooperate and coordinate their work
with that of the contractor results in actual delay to the contractor in the overall completion of
the contractor’s work, such delay will be considered in the count of working days or date
specified for completion as contractor’s sole compensation from the Commission, provided the
contractor notified the engineer in writing of the delay at the time the delay occurred.

105.7.7 Should there be located within the right of way any public or private utility facilities that
are to remain in place and that will interfere with the contractor’s proposed methods of
operation, the contractor, in cooperation with the engineer, shall make all necessary arrangements
with the owner for any temporary or permanent removal or relocation of such facilities desired
for the contractor’s convenience. Any cost involved shall be at the contractor’s expense.

105.7.8 If utility facilities or appurtenances are found that are not noted in the contract
documents and could not be discovered in accordance with Sec 102.5, the engineer will determine
whether relocation of the utility is necessary to accommodate construction. If relocation is
necessary, the engineer will make necessary arrangements with the utility owner and the
contractor. Compensability and excusability will be determined under Secs 104 and 108.
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105.8 Construction Stakes, Lines and Grades. Surveying, project layout and setting of
construction stakes will be performed by the contractor in accordance with Sec 627.

105.9 Authority and Duties of Resident Engineer. As the immediate representative of the
Commission, the resident engineer has direct charge of the engineering details of each construction
project and is delegated commensurate authority for the administration of the project. The
resident engineer may reject defective material and suspend and reject any work that is being
improperly performed. The resident engineer will have no authority to modify the contract
except in accordance with the contract documents or when expressly authorized by the
Commission.

105.10 Inspection of Work. All material and each part or detail of the work will be subject to
inspection by the engineer. The engineer shall be allowed unlimited access to all parts of the work
and shall be furnished with such information and assistance by the contractor as is required to
make a complete and detailed inspection.

105.10.1 If requested by the engineer, the contractor, at any time before acceptance of the work,
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 standards required by
the contract documents. If the work thus exposed or examined proves acceptable, the uncovering,
the removing, recovering or making good the parts removed will be paid for in accordance with
Sec 109. If the work so exposed or examined proves unacceptable, the uncovering, removing,
recovering or making good the parts removed shall be at the contractor’s expense.

105.10.2 Any work done or material used without inspection by an authorized Commission
representative may be ordered removed and replaced at the contractor’s expense.

105.10.3 If any unit of government or political subdivision pays all or a portion of the cost of the
work covered by the contract, the unit’s respective representatives shall have the right to inspect
the work.

105.10.4 When any work is being done on, over or under railroad right of way or adjustments are
being made to any public or privately-owned utility facility, the respective representatives shall
have the right to inspect the work.

105.10.5 Inspections authorized in Secs 105.10.3 and 105.10.4 will not make any of these
agencies a party to the contract or affect the rights of the parties to the contract.

105.10.6 Adequate provisions for lighting, meeting the prior approval from the engineer, shall be
provided by the contractor to permit satisfactory construction and inspection of all work done
and material produced.

105.10.7 Final Inspection. Upon presumptive completion of the entire project, the engineer will
make an inspection. If all construction contemplated by the contract has been completed to the
engineer’s satisfaction, that inspection will constitute the final inspection. The engineer will make
the acceptance for maintenance upon completion of the final inspection. The engineer will notify
the contractor in writing of acceptance for maintenance as of the date of the final inspection, with
the exception of items covered by item specific performance bonds. Final acceptance will take
place within a maximum of 30 days of receipt of final documentation from the contractor.

105.10.7.1 Following the final inspection, the contractor, subcontractors and suppliers will be
relieved of any new or additional liability to third parties for personal injury, death or property
damages which may be alleged to result from the design or construction of the work, unless
additional work on the right of way will be required by the engineer.
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105.10.7.2 Nothing in Sec 105.10.7 shall be deemed to excuse the contractor of liability or
responsibility for any personal injury, death or property damages which may have occurred prior
to the final inspection of the work.

105.11 Unauthorized and Defective Work.

105.11.1 All changes in the work or departures from the plans, except those due to
reclassification of excavation material, will be considered unauthorized and at the contractor’s
expense unless, before proceeding with the work, the contractor has a copy of an order record
signed by the engineer, or a change order signed by all parties whose signatures are provided for,
except the federal engineer. These forms will contain complete detailed instructions regarding the
proposed changes. Any departure from the instructions contained in such a written order will be
considered unauthorized.

105.11.2 The engineer may order unauthorized work removed and replaced at the contractor’s
expense.

105.11.3 All construction and materials that have been rejected or declared unsatisfactory shall be
remedied or removed and replaced in an acceptable manner by the contractor at the contractor’s
expense. Upon failure of the contractor to remedy or remove and properly dispose of rejected
material or work, or to replace them immediately after receiving written notice from the engineer,
the engineer may employ labor to rectify the work, and the cost of rectification will be deducted
from any payment due or which may become due the contractor.

105.12 Load Restrictions.

105.12.1 The contractor’s movement of equipment and vehicles over bridges and pavements
within the limits of the project will be subject to the load limit regulations for highways as
prescribed by state statutes in effect when the movement occurs, and the contractor shall acquire
special permits from the Commission prior to the movement of any such equipment or vehicles
with a gross weight in excess of the load limits permitted by statute. All costs of obtaining special
permits shall be at the contractor’s expense, unless the special permit will be required by a
restriction first imposed after the contractor has submitted the bid on the project. Outside of
project limits, width, length, height and weight limitations as prescribed by state statutes shall be
adhered to by the contractor during the movement of equipment and vehicles over any part of the
state highway system, to include project exceptions, and the contractor shall not move or operate
any such equipment or vehicles that exceed any statutory limitation without special permits from
the Commission. All costs of obtaining special permits shall be at the contractor’s expense.
Material receipts issued by the engineer will not indicate compliance with any weight restriction
regulations. All permits required for movement over highways other than those that are state
owned or maintained shall be obtained by the contractor from the respective authority at the
contractor’s expense.

105.12.1.1 Special permits will not be required for the movement of construction equipment over
any part of a bridge or pavement that is constructed or rehabilitated in the contract.

105.12.1.2 All movement will be subject to the same conditions and regulations established by
the Commission for movements under special permits with the following additional requirements:

(a) Bridge decks shall be protected by planking of uniform thickness for the full tread width of
track.

(b) All concrete in the bridge shall have achieved design strength.
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(c) No more than one unit at a time may be moved over the structure.
(d) Equipment shall be centered on centerline of structure during movement.

(e) Adequate provisions shall be made to prevent marring of the pavement surface or the loss of
surface texture.

(f) Portland cement concrete pavement shall have achieved the strength required for opening to all
traffic.

(g) Adequate provisions shall be made to assure uniform load distribution at the edges of the
pavement.

(h) All movements shall be made under the supervision of the resident engineer.

105.12.1.3 Movement of equipment over bridges or pavement not constructed under the contract,
but located within the limits of the contract, will be subject to all requirements of this section, and
a special permit will be required.

105.12.2 Track or crawler-type equipment having a gross weight of 40,000 pounds or less, evenly
distributed over the treads, may be moved over bridges not posted for lesser loads or over rigid-
type pavements without special permits. Such equipment having a gross weight in excess of
40,000 pounds shall have a special permit before moving. Crawler-type equipment having a gross
weight in excess of 75,000 pounds will not be permitted on bridges or rigid type pavements
unless authorized by the engineer.

105.12.3 Track or crawler-type equipment that is subject to unequal distribution of weight, such
as cranes and paving mixers and which have a gross weight in excess of 18,000 pounds but less
than 40,000 pounds , may be operated upon bridges not posted for lesser loads and rigid type
pavements, provided special precautions satisfactory to the engineer are taken to distribute the
weight evenly over the treads. Such equipment in excess of 40,000 pounds will require a special
permit from the Commission.

105.12.4 The contractor shall not move or operate any type of equipment of such weight or so
loaded that the equipment will cause damage to highway facilities either being constructed or in
existence. Equipment and vehicles with steel lugs will not be permitted to operate directly on
bridges or pavements at any time.

105.12.5 When it is required that material from roadway or borrow excavation be hauled across
existing pavement, the contractor may move the material across the pavement with equipment
that results in overweight loading, provided the following requirements are met at the contractor’s
expense:

(a) The contractor and the engineer shall select the location or locations where the crossing over
the existing pavement is to be made. The width of the crossing shall be clearly marked on the
pavement by painted lines and the contractor’s equipment will be required to operate within the
limits of the marked crossing.

(b) The contractor shall obtain written permission, including the description of the location of the
crossing, from the engineer prior to movements of overweight loads across the existing pavement.

(c) The existing pavement shall be kept open at all times for highway traffic except for short
periods of time when individual pieces of equipment are crossing the pavement. The pavement
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shall be kept reasonably free from earth or other material during hauling operations and shall be
cleaned off and kept clean during periods when no hauling across the pavement is in progress.

(d) The pavement and shoulders within the crossing area shall be maintained by the contractor in
a condition satisfactory to the engineer.

(e) The contractor shall provide signs and flaggers to direct traffic when hauling across the
pavement.

() If any hauling across the pavement is done at night, the contractor shall provide adequate
lighting to illuminate the crossing.

(g) If the existing pavement at the crossing is to be used in place after the contract is completed,
the contractor shall, upon completion of the hauling operations, remove the existing shoulders,
pavement and base between the limits of the crossing and replace the pavement with the same
type, width and thickness of shoulders, pavement and base existing prior to the beginning of
hauling operations.

(h) The contractor shall construct and maintain all necessary bypasses or temporary connections
required for the proper handling of traffic during removal and replacement of the pavement in the
crossing area.

105.12.6 The contractor shall not store or stockpile any materials on a bridge without approval
from the engineer.

105.12.7 Nothing contained herein or in any special permit will relieve the contractor of liability
for any damage caused to highway facilities from the movement or operation of equipment and
vehicles over the highway system.

105.13 Maintenance of the Work. The contractor shall maintain the work during construction
until the work is accepted. This maintenance shall be prosecuted such that the roadway or
structures are kept in satisfactory condition at all times.

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

105.13.2 No direct payment will be made for maintenance of the work before the work is
accepted.

105.14 Failure to Maintain Roadway or Structure. If the contractor’s performance at any
time fails to comply with the provisions of Sec 105.13, the engineer will notify the contractor of
such non-compliance. If notice is provided verbally, notice will be promptly confirmed in writing.
If the contractor fails to remedy unsatisfactory maintenance within 24 hours after receipt of such
notice, the engineer may immediately proceed to maintain the project, and the entire cost of this
maintenance will be deducted from monies due or to become due the contractor.

105.15 Acceptance.

105.15.1 Partial Acceptance. The contractor may request that the engineer inspect the following
completed sections of work for acceptance at any time during the prosecution of the project:

(a) Any section 0.5 mile or more in length.
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(b) Any section 0.5 mile or more in length in one direction of a divided highway.
(c) A complete bridge.

(d) An intersection traffic signal system. Partial acceptance may be made for signal equipment
prior to the 30 day testing period though any required performance tests and/or guarantees shall
remain applicable.

(e) Devices intended to be used for traffic safety and control. Acceptance of traffic safety devices
is limited to guardrail, impact attenuation barriers, traffic signal items, signs, delineators, lighting,
concrete barrier walls, concrete bridge parapet, bridge railing, guard cable, crash cushions and
fence, which are permanently installed in their final position in accordance with the contract
documents.

105.15.1.1 If the contract contains seasonal items, such as sodding, painting or such items as
might delay the final completion of the project, a partial acceptance of the completed portion
may be made prior to completion of the entire project. If the engineer finds upon inspection that
the completed work is in acceptable condition, the contractor will be notified in writing and after
such notice has been given, the contractor will be relieved of the duty of maintaining and
protecting that work to the extent provided in the notice.

105.15.1.2 Nothing in the contract shall be construed to relieve the contractor of full
responsibility for making good any non-latent defect in work or material found on any section of
work prior to final acceptance of the entire project, to alter in any manner the method of payment
prescribed in the contract or to constitute a waiver of any claim the Commission might have
against the contractor on the entire project.

105.15.2 Final Acceptance. Upon receipt by the engineer of all project documentation required
by the contract and verification by the engineer that all material incorporated into the work has
been properly inspected, the engineer will make the final acceptance upon completion of the final
inspection and acceptance for maintenance in accordance with Sec 105.10.7.

105.15.2.1 When required by the contract, project documentation shall consist of the following:
Contractor’s Affidavit Regarding Settlement of Claims (Form C-242), Final Change Order, DBE
Participation List and Final Verification, Affidavit — Compliance with the Prevailing Wage Law.

105.15.2.2 Final acceptance will not excuse the contractor’s liability or responsibility to the
Commission for any latent defects in the work or material incorporated into the work, or for
claims relating to any work or material incorporated into the work.

105.16 Controversies and Claims for Adjustment.

105.16.1 The contractor shall follow the requirements of Sec 104.4 for written notification of
differing site conditions or significant changes in the character of work and Sec 108.15 for
suspensions of work directed by the engineer. If, after receiving a written reply from the engineer
the contractor considers additional compensation is due, the contractor shall file a written notice
of claim for additional compensation within 60 days after completing the work in question. The
procedure for filing a claim shall be as described in Secs 105.16.6 through 105.16.8.2.

105.16.2 If the contractor considers additional compensation may be due for work or material not

clearly covered in the contract or not ordered in writing by the engineer as change in the work, the
contractor shall notify the engineer in writing of the intention to make a claim before beginning the
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work in question. If notification is not given and the engineer is not afforded proper facilities by
the contractor to provide necessary inspection and for keeping strict account of actual costs, the
contractor agrees to waive any claims for additional compensation. Notice by the contractor and
the fact that the engineer has kept account of the costs shall not be construed as substantiating
the validity of the claim. The contractor shall file a written notice of claim for additional
compensation within 60 days after completing the work in question. The procedure for filing the
claim shall be as described in Secs 105.16.6 through 105.16.8.2.

105.16.3 Claims for additional time or compensation under Sec 104 shall be filed within 60 days
after completing the work in question. Claims for additional time or compensation in accordance
with Sec 108 shall be filed within 60 days after receipt of the engineer’s determination. The
procedures for filing and the disposition of the claim or controversy shall be in accordance with
Secs 105.16.3 through 105.16.9.

105.16.4 If the contractor has any claim against the Commission arising out of the provisions of
the contract or the performance or non-performance thereunder, and is not within the scope of
Sec 105.16.1 through 105.16.3, the claim shall be filed within the earlier of:

(a) 90 days after the date of final inspection under Sec 105.10.7.
(b) 60 days after the date of declaration of default or termination of the contract under Sec 108.

(c) As provided in Sec 108 upon a termination of the contract for convenience of the
Commission.

105.16.5 If the Commission has a claim against the contractor that in any way arises out of the
provisions of the contract or the performance or non-performance thereunder, the claim will be
filed within 90 days after the date of final inspection under Sec 105.10.7, except for claims of a
differing site condition or defects in work or material under Sec 105.15.2.2.

105.16.6 If the claim is against the Commission, the written claim shall be personally delivered or
sent by certified mail to the Office of the Secretary of the Commission in Jefferson City,
Missouri. If the claim is against the contractor, the written claim will be personally delivered or
sent by certified mail to the contractor at the address shown under the signature on the contract.
If the claim is against an assignee, the written claim will be personally delivered or sent by
certified mail to the assignee at the address shown on the accepted notice of assignment.

105.16.6.1 This provision shall not extend the claim filing time limits of the contractor or the
Commission in the case of a differing site condition or a suspension of the work under Sec 108.

105.16.6.2 This provision will not limit the Commission’s claim filing time for defects in work or
material not discovered within 90 days after the date of final inspection under Sec 105.10.7 or
other claim rights not discovered within 60 days of filing of any claim by the contractor, or as to
any work covered by a separate or continuing performance bond specified to survive project final
acceptance.

105.16.7 Claim submittals on the contractor’s part shall be in sufficient detail, as specified in this
section, to enable the engineer to determine the basis for additional time or compensation. The

following minimum information shall accompany each claim submitted:

(a) A detailed factual statement of the claim, providing all necessary dates, locations and items of
work affected by the claim.

(b) The date actions resulting in the claim occurred or conditions resulting in the claim became
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evident.
(c) A copy of the notice of claim filed by the contractor for the specific claim.

(d) The name, title and activity of each MoDOT employee knowledgeable about facts that gave
rise to such claim.

(e) The name, title and activity of each contractor or subcontractor employee knowledgeable
about facts that gave rise to such claim.

(f) The specific provisions of the contract supporting the claim, and a statement why the
provisions support the claim.

(g) The identification of any pertinent documents, and the substance and date of any material oral
communication relating to the claim.

(h) A statement whether the additional compensation or extension of time is based on the
provisions of the contract, including breach of contract, or other basis in law outside the contract,

with detailed support of the basis a claim may be made outside the terms of the contract.

(1) If an extension of time is also sought, the specific days for which the extension is sought and
the basis for such a claim as determined by an analysis of the construction schedule.

(j) The amount of additional compensation sought with an itemized accounting of that amount.

105.16.8 Required Certification of Claims. The claim submittal shall include the contractor’s
written certification, under oath, attesting to the following:

(a) The claim is made in good faith.
(b) Supporting data is accurate and comp lete to the contractor’s best knowledge and belief.

(c) The amount requested includes all costs related to the specific claim and that no additional
related claims will be submitted.

(d) The amount of the claim accurately reflects the contractor’s actual cost incurred. To comply
with this requirement, the contractor shall file a notarized statement with the claim, in which the

statement includes at least the following:

AFFIDAVIT FOR CLAIM

State of ( )
Ss.
County of ( )

(Name of the Person Making this Affidavit), the (State Your Title or Position in the Firm)
[hereinafter “the Affiant], of (State the Name of the Firm Submitting the Claim), [hereinafter
“the Claimant™], being first duly sworn upon his or her oath, states as follows:

1. This Affidavit is made upon the personal knowledge of the Affiant, and is authorized by the
Claimant to be made in behalf of the Claimant.

2. The Claim being submitted by the Claimant to the Missouri Highways and Transportation
Commission at this time on (Route), (County), (Job No.), is made in good faith. The Affiant has
the requisite knowledge of the Claim, and the facts and supporting data, to be able to make this
Affidavit and accurately attest to the facts herein.
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3. The amount requested includes all costs related to the claim or controversy and that no
additional claim will be submitted.

4. All documents, records, charts, schedules, computer programs and printouts, and other data of
any nature or description, which are submitted in support of this Claim pursuant to Sec 105.16.7
of the Missouri Standard Specifications for Highway Construction are accurate and complete in all
respects, to the best knowledge and belief of the Affiant and the Claimant.

5. Under all applicable penalties of state or federal law for perjury, submitting a false affidavit or
statement, fraud, stealing or other falsification, the Affiant hereby certifies that this Claim for
extra compensation and time, if any, submitted herewith by the Claimant for work performed on
this contract, is a true and accurate statement of the Claimant’s actual costs incurred and time
sought in performing the contract work, and is fully documented and supported under and
pursuant to the contract described above between the Claimant and the Missouri Highways and
Transportation Commission.

6. This Affidavit is given in compliance with Sec 105.16 of the Missouri Standard Specifications
for Highway Construction, which forms a part of that contract.

(Type or Print Name of the Claimant)
By:
(Affiant’s Legal Signature)

Subscribed and sworn to before me, a notary public, on this day of , (year).

Notary Public
My commission expires:

105.16.8.1 The person signing the claim and affidavit under oath shall be the owner if the
contractor is a sole proprietorship, shall be a general partner if the contractor is a partnership,
shall be an authorized agent if the contractor is a limited liability company or joint venture, or
shall be an authorized officer or member of the board if the contractor is a corp oration.

105.16.8.2 No claim shall be deemed filed under the contract by a contractor until:

(a) Every item of information provided for in Sec 105.16.7 has been provided or the contractor
makes an affirmative, unequivocal statement as part of its claim that no record, document or
information provided for by a specific provision of that section exists, and

(b) The sworn certification precisely as set forth in Sec 105.16.8 has been made and delivered to
the Secretary of Commission.

105.16.9 Duty to Supply Records and Information Regarding a Claim or Controversy. The
Commission is subject to a legal duty to pay no additional sum to a contractor after a contract has
been entered into and performed in whole or part, or any claim under any agreement or contract
made without express authority of law. The Commission is under the further legal duty to pay
only those claims that are supported, which have a basis in the terms of the contract and
applicable state law as fairly construed and which are in accordance with prevailing principles of
public contract law. The Commission is obligated by law to set forth both the contractual basis
and the cost data, supported by audit, of actual costs incurred by the contractor to substantiate
any amount paid.

105.16.9.1 Record Retention. From and after the date the contractor determines a cause has
occurred for a possible contract adjustment, and notwithstanding any policy the contractor may
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have regarding record retention, the contractor shall retain all files, records and data, in whatever
form, that relate to the contractor’s bid and performance of the contract relevant to the possible
contract adjustment.

105.16.9.2 Duty to Supply Information. During the review of the claim, the contractor and the
contractor’s subcontractors and suppliers shall cooperate with MoDOT and shall provide, if
requested, access to the documents that contain the below information, to the extent requested by
MoDOT and MoDOT’s attorneys or consultants. Request for some, but not all, of the following
information will not preclude MoDOT’s right to request the same or additional information at
another time:

(a) Job site superintendent and foreman diaries, daily time sheets and daily reports of all types.
(b) Any union agreements applicable to the work, including any amendments.

(c) Insurance, welfare and benefits records.

(d) Earnings records of salaried and hourly personnel charged as costs of the work.

(e) Payroll tax and withholding returns.

(f) M aterial invoices, purchase orders, and all material and supply acquisition contracts.

(g) Material cost distribution worksheets.

(h) Records for all equipment whose use was included either in the bid or which was charged to
the project. This should include internal equipment rates used for both purposes, as well as
equipment leased from third parties and from affiliates and related parties. All lease or rental
agreements shall be provided.

(1) Vendor rental agreements and contracts with subcontractors and suppliers.

(j) Payment records and invoices for subcontracted work.

(k) Canceled checks (payroll and vendors).

(1) Job cost reports, both periodic and final, and both the summary and supporting reports, for all
costs charged to the contract and for any changes to the work, including any reports that compare
estimated with actual costs.

(m) General ledger, general journal (if used) and all subsidiary ledgers and journals, including all
supporting documentation pertinent to entries made in these ledgers and journals, whether paper

or computer-maintained.

(n) Financial statements with all footnotes and attachments for all years in which the contractor
performed work on the project.

(o) Depreciation records on all company equipment, and all documents used to develop the actual
cost of owning and operating equipment used in the work.

(p) All documents that reflect the contractor’s actual profit and overhead during the time the
work was being performed, and for each of the two years prior to the beginning of the project.

(q ) All bid records related to the preparation of the contractor’s bid, including the final
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calculations on which the bid was determined.

(r) Worksheets, working papers and all other records used in or the product of preparation of the
claim. This includes those showing the cost components claimed and how the amounts claimed
were computed. Without limitation, this is intended to include personnel and equipment
production analysis, schedule analysis, all data inputs used or developed for computer analysis or
generation of the claim.

(s) Projected and actual personnel and equipment loading plans.
(t) Any internal budget for the project.

105.16.9.3 Confidentiality of Records. The contractor and, if applicable, the contractor’s
subcontractors and suppliers, shall deliver to MoDOT and MoDOT’s attorneys or consultants,
all information and documents requested, not withstanding any claim of confidentiality or
proprietary interest in the records. MoDOT and MoDOT’s attorneys and consultants will
affirmatively act to protect the records and information from disclosure beyond those persons
having a need to know the information for the purpose of making a decision regarding the claim,
or for law enforcement purposes. The contractor shall identify and segregate any documents or
information that the contractor considers particularly sensitive.

105.16.10 On any claim for additional compensation for work on the project, whether claimed
under the contract, for a differing site condition, as a change in the work, for breach of the
contract, for a positive representation by which the contract was induced or otherwise, the
following items shall never be allowable or claimed directly or indirectly:

(a) Attorney fees, consultant or claims preparation costs, or costs related to litigation.

(b) Any item that would not be eligible for federal-aid participation under the provisions of 23
CFR 635.124, regardless of whether the project is one approved by the FHWA.

(c) Any item that would be an expressly unallowable cost under the provisions of 48 CFR Part
31, Subparts 31.1 and 31.2, or as it may be amended, superseded or replaced during the life of the
contract.

105.16.11 Any claim, controversy or item of any claim or controversy not included in the
writings required to be filed in Sec 105.16, or any claim included but not clearly defined and
specifically set out, itemized and supported, or any notice or claim not filed within the time and
in the manner provided in Sec 105.16, shall be forever waived, and shall neither constitute the
basis of nor be included in any legal action, counterclaim, defense, set-off, arbitration or other
alternative dispute resolution procedure mutually agreed upon between the parties.

105.16.11.1 The omission of any claim or of the detail required to be in a claim in accordance with
Sec 105.16.7 will not be subject to cure by making the claim or supplying the details in any later
court or alternative dispute resolution proceeding.

105.16.11.2 MoDOT has established a written procedure for handling contractor claims and
controversies that provides the process for resolution of all claims and the engineer’s final
decision. The completion of that process and the engineer’s final decision will be a condition
precedent to any legal action, counterclaim, defense, set-off or arbitration concerning the matters
claimed. Any claim or controversy, or any portion thereof that has not been presented for
handling in accordance with MoDOT’s contractor claims and controversies procedure will not be
subject to resolution in an alternate dispute resolution process.
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105.16.12 MoDOT’s review of a claim pursuant to Sec 105.16 will be in addition to the right or
duty of MoDOT or the Commission to conduct audits or other reviews of a claim or contractor’s
books of account or operations otherwise provided by federal or state laws or the rules of civil
procedure.

105.17 Venue. Any action concerning any matter, thing or dispute arising out of or relating to the
terms, performance, non-performance or otherwise of the agreement, shall be filed in the Circuit
Court of Cole County, Missouri. The parties agree that the contract is entered into at Jefferson
City, Missouri, and substantial elements of the contract’s performance will take place or be
delivered at Jefferson City, Missouri, by reason of which the contractor consents to venue of any
action by or against the contractor in Cole County, Missouri. The contractor shall cause this
provision to be incorporated in all of the contractor’s agreements with, and to be binding upon, all
subcontractors in the performance of this agreement.

105.18 Arbitration.

105.18.1. Purpose. By adoption of 226.096 RSMo (L. 2003, HB 668), certain controversies or
claims to which the Missouri Department of Transportation is a party that arises out of or relates
to a contract awarded pursuant to subdivision (9) of subsection 1 of 226.130 (RSM o) subject to
certain limits and preconditions are subject to, “be settled (sic) by arbitration administered by the
American Arbitration Association under its Construction Industry Arbitration Rules, except as
provided, in 226.096”. Under the provisions of Chap. 435 RSMo arbitration is the subject of
agreement between the parties to a contract. This section provides for incorporation of the,
American Arbitration Association’s, Construction Industry Arbitration Rules and M ediation
Procedures (AAA Rules), amended and effective on the date arbitration is demanded and for their
modification and revisions as permitted by the AAA Rules and Chap. 435 RSMo.

105.18.2. Incorporation. The AAA Rules are incorporated as part of the contract except as
amended or excluded. The AAA Rules are further expressly amended or excluded as provided
herein and as provided directly or indirectly by 226.096 RSMo (L. 2003, HB 668) and Chap. 435
RSMo.

105.18.3 Regular Track Procedures. The AAA Construction Industry Arbitration Rules,
Regular Track Procedures, October 1, 2009 are amended as follows:

105.18.3.1 R-1. Agreement of Parties and Designation of Applicable AAA Rules. Not
revised.

105.18.3.2 R-2. AAA and Delegation of Duties. Not revised.

105.18.3.3 R-3. National Panel of Construction Neutrals. Shall be replaced with the
following:

In cooperation with the National Construction Dispute Resolution Committee the AAA shall
establish and maintain a National Roster of Construction Arbitrators (“National Roster”) and
shall appoint arbitrators as provided first by the provisions of Missouri law, including 7 CSR 10-
26, and then as provided in these rules. The term “arbitrator” in these rules refers to the
arbitration panel, constituted for a particular case, whether composed of one or more arbitrators,
or to an individual arbitrator, as the context requires.

105.18.3.4 R-4. Filing Requirements Under an Arbitration Agreement in a Contract. Not
revised.
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105.18.3.5 R-5. Filing Requirements under a Submission Agreement. Not revised.
105.18.3.6 R-6. Changes of Claim or Counterclaim. Shall be replaced with the following:

The contract between the parties provides for a Notice of Controversy or a Claim for adjustment
to the contract prior to any demand for arbitration. Arbitration demands, issues, nature or amount
of relief sought, shall not differ or be additional to that in the Notice of Controversy or Claim for
contract adjustment provided for in the contract. There may not be a revision of the issues, nature
of relief sought or increase in relief during or by way of any presentation of evidence during the
arbitration. No award may be upon different issues or basis of relief or provide relief different in
nature or greater in amount than contained in the Notice of Controversy or Claim given under the
contract and stated in the demand for arbitration. No new or different controversy, claim or
counterclaim may be submitted to the arbitrator except with the consent of both parties and the
arbitrator and any consent must be clearly expressed, written and signed by the parties. There
will be no amendments by imp lication.

105.18.3.7 R-7. Consolidation or Joinder. Shall be replaced with the following;

If Commission expressly agrees in writing with regard to multiple disputes arising under a
particular contract, multiple demands may be consolidated so long as the relief sought in total
does not exceed $409,123 in the principal relief sought, as adjusted on an annual basis effective
January first of each year in accordance with the Implicit Price Deflator for Personal
Consumption Expenditures as calculated pursuant to subsection 5 of section 537.610, RSMo. See
http ://insurance.mo.gov/industry/sovimmunity.php. Demands to which Commission is not a
party in direct privity of contract will never be joined. The issue of consolidation of claims and
joinder of parties will not be arbitrable. Nothing in this section shall prohibit more than one
demand for arbitration pursuant to the same contract, provided that each demand for arbitration
arises from a separate claim based upon facts supporting a separate right of relief, filed with the
Department and accepted by the department under the Missouri Department of Transportation’s
“Contractor Claims and Controversies Procedures”. Neither shall a prime contractor be
prohibited from filing a demand for arbitration arising from work, which was subcontracted
provided that; (a) the claim was initially accepted by the department under “Contractor Claims
and Controversies Procedures.” and (b) would provide a right to contract adjustment separate
from any claimed or which could be claimed by the prime contractor for its sole benefit. However,
subcontractors shall have no right to file a demand for arbitration with the Commission.

105.18.3.8 R-8. Interpretation and Application of Rules.
105.18.3.9 R-9. Jurisdiction. Not revised.

105.18.3.10 R-10. Mediation. Not revised.

105.18.3.11 R-11. Administrative Conference. Not revised.
105.18.3.12 R-12. Fixing of Locale. Not revised.

105.18.3.13 R-13. Date, Time and Place of Hearing. Not revised.

105.18.3.14 R-14. Arbitrators Appointment from National Construction Panel. Delete
paragraphs (a), (b), (c), (d) and (e) and replace with the following:

Arbitrators will be selected and appointed in accordance with 7 CSR 10-26.

105.18.3.15 R-15. Direct Appointment by a Party. Not revised.
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105.18.3.16 R-16. Appointment by a Chairperson by Party-Appointed Arbitrators or

Parties. Not revised.

105.18.3.17 R-17.

105.18.3.18 R-18.

105.18.3.19 R-19.

105.18.3.20 R-20.

105.18.3.21 R-21.

105.18.3.22 R-22.

105.18.3.23 R-23.

105.18.3.24 R-24.

105.18.3.25 R-25.

105.18.3.26 R-26.

105.18.3.27 R-27.

105.18.3.28 R-28.

105.18.3.29 R-29.

105.18.3.30 R-30.

105.18.3.31 R-31.

105.18.3.32 R-32.

105.18.3.33 R-33

105.18.3.34 R-34. Evidence by Affidavit and Posthearing Filing of Documents or Other

Nationality of Arbitrator in International Arbitration. Not revised.
Number of Arbitrators. Not revised.

Disclosure. Not revised.

Disqualification of Arbitrator. Not revised.

Communication with Arbitrator and the AAA. Not revised.
Vacancies. Not revised.

Preliminary Management Hearing. Not revised.

Exchange of Information. Not revised.

Attendance at Hearings. Not revised.

Representation. Not revised.

Oaths. Not revised.

Stenographic Record. Not revised.

Interpreters. Not revised.

Postponements of Hearings. Not revised.

Arbitration in the Absence of a Party or Representative. Not revised.
Conduct of Proceedings. Not revised.

. Evidence. Not revised.

Evidence. Not revised.

105.18.3.35 R-35

105.18.3.36 R-36

105.18.3.37 R-37

105.18.3.38 R-38

105.18.3.39 R-39

105.18.3.40 R-40

105.18.3.41 R-41

. Inspection or Investigation. Not revised.
. Interim Measures. Not revised.

. Closing of Hearing. Not revised.

. Reopening of Hearing. Not revised.

. Waiver of Rules. Not revised.

. Extensions of Time. Not revised.

. Serving of Notice. Paragraphs (a) and (b) shall be replaced with the following:
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(a)Any papers, notices, or process necessary or proper for the initiation or continuation of an
arbitration under these rules; for any court action in connection therewith, or for the entry of
judgment on any award made under these rules, may be served on a party by mail addressed to
the party or its representative at the last known address with return receipt or by personal
service, in or outside the state where the arbitration is to be held, provided that reasonable
opportunity to be heard with regard thereto has been granted to the party.

(b)The AAA, the arbitrator and the parties may also use overnight delivery with return receipt or
electronic facsimile transmission (fax) to give the notices required by these rules. Facsimile
transmission must require an acknowledgment that an entire legible transmission was received.
Where all parties and the arbitrator agree, notices may be transmitted by electronic mail (email),
or other methods of communication.

(c) Not revised

105.18.3.42 R-42. Majority Decision. Not revised.

105.18.3.43 R-43. Time of Award. Not revised.

105.18.3.44 R-44. Form of Award. Paragraph (b) shall be replaced with the following:

(a) Not revised.

(b) The arbitrator shall provide a concise, written breakdown of the basis of the award and a
written exp lanation and justification for the awarded amount.

(c) Not revised.

105.18.3.45 R-45. S cope of Award. Not revised.

105.18.3.46 R-46. Award upon Settlement. Not revised.
105.18.3.47 R-47. Delivery of Award to Parties. Not revised.
105.18.3.48 R-48. Modification of Award. Not revised.
105.18.3.49 R-49. Release of Documents. Not revised.
105.18.3.50 R-50. Withdrawal of Claims or Counterclaims.

105.18.3.51 R-51. Applications to Court and Exclusion of Liability. Paragraph (c) shall be
replaced with the following:

(a) Not revised.
(b) Not revised.

(c) Parties to these rules shall be deemed to have consented that judgment upon the arbitration
award shall be entered as provided by 226.096, RSMo (L. 2003, HB 668).

(d) Not revised.

(e) Not. revised.
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105.18.3.52 R-52. Administrative Fees. Not revised.

105.18.3.53 R-53. Expenses. Not revised.

105.18.3.54 R-54. Neutral Arbitrator’s Compensation. Not revised.
105.18.3.55 R-55. Deposits. Not revised.

105.18.3.56 R-56. Remedies for Nonpayment. Not revised.

105.18.4 Fast Track Procedures. The AAA Construction Industry Arbitration Rules, Fast
Track Procedures, October 1, 2009 are amended as follows:

105.18.4.1 F-1. Fast Track Applicability. Not revised.

105.18.4.2 F-2. Answers and Counterclaims. Not revised.

105.18.4.3 F-3. Limitation on Extensions. Not revised.

105.18.4.4 F-4. Changes of Claim or Counterclaim - Shall be replaced with the following:

The contract between the parties provides for a Notice of Controversy or a Claim for adjustment
to the contract prior to any demand for arbitration. Arbitration demands, issues, nature or amount
of relief sought, shall not differ or be additional to that in the Notice of Controversy or Claim for
contract adjustment provided for in the contract. There may not be a revision of the issues, nature
of relief sought or increase in relief during or by way of any presentation of evidence during the
arbitration. No award may be upon different issues or basis of relief or provide relief different in
nature or greater in amount than contained in the Notice of Controversy or Claim given under the
contract and stated in the demand for arbitration. No new or different controversy, claim or
counterclaim may be submitted to the arbitrator except with the consent of both parties and the
arbitrator and any consent must be clearly expressed, written and signed by the parties. There
will be no amendments by implication.

105.18.4.5 F-5. Appointment and Qualification of Arbitrator. Shall be replaced with the
following:

The provisions of 7 CSR 10-26 and the procedures for regular track arbitrator selection,
apply to fast track procedure arbitrations.

105.18.4.6 F-6. Serving of Notice for Hearing — Shall be replaced with the following:

(a) Any papers, notices, or process necessary or proper for the initiation or continuation of an
arbitration under these rules; for any court action in connection therewith, or for the entry of
judgment on any award made under these rules, may be served on a party by mail addressed to
the party or its representative at the last known address with return receipt or by personal
service, in or outside the state where the arbitration is to be held, provided that reasonable
opportunity to be heard with regard thereto has been granted to the party.

(b) The AAA, the arbitrator and the parties may also use overnight delivery with return receipt
or electronic facsimile transmission (fax) to give the notices required by these rules. Facsimile
transmission must require an acknowledgment that an entire legible transmission was received.
Where all parties and the arbitrator agree, notices may be transmitted by electronic mail (email),
or other methods of communication.
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105.18.4.7 F-7. Preliminary Telephone Management Hearing. Not revised.
105.18.4.8 F-8. Exchange of Information. Not revised.

105.18.4.9 F-9. Discovery. Not revised.

105.18.4.10 F-10. Date, Time, and Place of Hearing. Not revised.
105.18.4.11 F-11. The Hearing. Not revised.

105.18.4.12 F-12. Time Standards. Not revised.

105.18.4.13 F-13. Time of Award. Not revised.

105.18.4.14 F-14. Neutral Arbitrator’s Compensation. Not revised.
105.18.5 Form of Award — Shall be added as follows:

The arbitrator shall provide a concise, written breakdown of the basis of the award and a written
exp lanation and justification for the awarded amount.

105.19 Electronic Signatures. The contractor may utilize a verifiable electronic signature to sign

contract documents. The electronic signature shall be verified by a recognized independent third
party or the Construction and M aterials Divisions.
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SECTION 106
CONTROLOF MATERIAL

106.1 Source of Supply and Quality Requirements.

106.1.1 All material needed in the work shall be furnished by the contractor, unless otherwise
stated in the contract. The contractor shall assume full responsibility for ordering material of the
required quality and quantity. The contractor shall be responsible for the delivered costs of all
material ordered.

106.1.2 The material used in the work shall meet all quality requirements of the contract, and
shall be obtained from supply sources that meet the approval of the engineer. If a uniform
product is not being furnished from a supply source or if for any reason, the product from any
source at any time proves to be unsatisfactory, the contractor may be required to furnish
approved material from other sources. The engineer may reject the entire output of any source
where it is impractical to secure a continuous flow of uniformly satisfactory material.

106.1.3 Any work incorporating material having no prior approval from the engineer shall be
performed at the contractor’s risk and may be considered unacceptable and unauthorized and, if
so considered, will not be paid for. If a change in source will affect the control or appearance of
the work, the use of any one kind or class of material for a specific project from more than one
source will be prohibited, except as approved by the engineer. If approved, the engineer will set
forth the conditions under which the change may be made.

106.1.4 Material will be subject to inspection or test at any time during production or
manufacture or at any subsequent time prior to or after incorporation into the work. The points
of inspection will be determined by the engineer. Material for sampling will be selected by the
engineer. Material provided by the source solely as a sample of that material for testing
verification will not be permitted. Initial inspection, testing and approval or rejection will be made
as early as practical. The engineer may waive any of the requirements regarding determination of
quality and accept material on certification or visual inspection if, in the judgment of the engineer,
the quantity involved is too small or the material use is not sufficiently important to warrant
tests.

106.1.5 To expedite the inspection and testing of material, the contractor shall submit a list of
proposed sources of material to the engineer at the pre-construction conference or two weeks
prior to beginning work, whichever is earlier. The list shall be in a format acceptable to the
engineer. At the option of the engineer, material may be approved at the source of supply before
delivery is started.

106.2 Local Material Sources.

106.2.1 Designated Sources. The Commission may acquire the right and make available to the
contractor the right to take material from sources designated on the plans or described in the
contract including the right to use designated property if so specified, for plant site, stockpiles
and haul roads. In general, the quality of material contained in such sources will be considered
acceptable, but the contractor shall determine the method of operation, equipment and work
required to produce a material meeting the specifications from the source. Designation of a source
for material will not be a representation of the quantity of acceptable material obtainable or the
method, equipment or work required to obtain material from the source. It is not feasible to
ascertain from samples the limits for an entire deposit, and variations will be considered as usual
and are to be expected. The engineer may order procurement of material from any portion of a
deposit and may reject portions of the deposit as unacceptable.
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106.2.2 Contractor Furnished Sources. If sources of material are not designated on the plans or
described in the contract, or if the contractor desires to use material from sources other than those
designated, the contractor shall acquire the necessary rights to take material from the sources and
shall pay all costs related thereto, including any that may result from an increase in length of haul.
All costs of exploring, meeting environmental requirements and developing such other sources
shall be at the contractor’s expense. Environmental compliance documentation shall follow
MoDOT requirements for contractor furnished borrow, as described in Sec 203.3, and shall be
submitted to the engineer for review and approval. The use of material from other than designated
sources will not be permitted until representative samples taken by the contractor in the presence
of the engineer have been approved and written authority is issued for the use thereof. If sources
of material or material deposits are provided by the contractor, the engineer will test the samples
and determine the suitability of the material.

106.2.3 Operation of Sources. Whether sources of material are acquired and made available by
the Commission or are furnished by the contractor, activities shall be in compliance with all
federal and state laws and the areas shall be excavated or worked in such a manner to comply with
the current MoDOT Pollution Prevention Plan and minimize siltation of streams, lakes, ponds
and reservoirs.

106.2.4 Final Condition of Sources. Unless otherwise permitted, pits and quarries shall be
excavated such that water will not collect and stand therein. Sites from which material has been
removed shall be left in such a condition to avoid or minimize siltation of streams, lakes, ponds
and reservoirs, and shall be left in a neat and presentable condition upon comp letion of the work.

106.3 Samples, Tests and Cited Specifications. Samples for tests will be taken and shipped to
the laboratory in accordance with MoDOT’s Engineering Policy Guide (EPG) 106.3.1. There
shall be no direct charge to the Commission for material taken as samples, either for field tests or
for laboratory tests. If a specification of a recognized national standard agency (AASHTO,
ASTM, AWS, AWWA, etc.) is designated, the material shall meet either the designated
specification if a date is indicated or the latest revision thereof in effect at the time of bid opening.
Tests of samples of material will be conducted by the engineer in accordance with the methods
specified in the contract or in accordance with the latest methods in effect at the time of bid
opening, as prescribed by the national standard agency. Such national standard specifications and
methods of tests will include those designated as tentative, interim or amended and officially
approved and published by the sponsoring agency. If appropriate methods have not been so
prescribed, tests shall be performed in a manner determined by the engineer.

106.4 Plant Inspection. The engineer may inspect material at the source. If plant inspection is
undertaken the following conditions shall be met.

106.4.1 The engineer shall have the cooperation and assistance of the contractor and the producer
of the material.

106.4.2 The engineer shall be permitted unlimited access to all parts of the plant as required for
adequate inspection of the plant equipment and for selection of samples. Facilities shall be
furnished for the procurement of samples, performance of the tests and for the protection of
testing equipment and supplies when tests are conducted at the source of production.

106.4.3 If bituminous shipments are considered by the engineer to justify testing at the source,
laboratory facilities and testing equipment meeting requirements of the prescribed methods shall
be provided by the supplier. The space and equipment shall be adequate for the orderly and
proper testing of material without interference to or by the refinery personnel.
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106.4.4 When requested, a Type 1 field laboratory shall be furnished at the aggregate source in
accordance with Sec 601.

106.4.5 The Commission will refuse to provide plant inspection at sources where adequate safety
measures are not provided and maintained.

106.4.6 The Commission reserves the right to inspect plant equipment and to retest all material
prior to or after incorporation into the work and to reject all material which, when retested, do
not meet the requirements of the specifications.

106.5 Storage of Material. The contractor shall be responsible for proper storage and handling
of all material to ensure preservation of required quality and shall be arranged such as to facilitate
inspection.

106.6 Handling Material. All material shall be handled in such a manner as to preserve the
material’s quality and fitness for the work. Aggregate shall be transported from the storage site to
the work in tight vehicles constructed to prevent loss or segregation of material after loading and
measuring,

106.7 Unacceptable Material. All material not in accordance with the specifications, when
initially inspected and tested, will be considered defective, and all such material, whether in place
or not, will be rejected and unless remedied, shall be removed from the site of the work. Any
approved material that, in the judgment of the engineer, is no longer specification comp liant will
be rejected. Defective material, including any material furnished by the Commission that has been
damaged by the contractor after delivery, shall be replaced or reconditioned by the contractor at
the contractor’s expense. Rejected material that has been reconditioned or corrected such that the
material satisfactorily meets the specifications shall not be used without the engineer’s written
approval.

106.8 Material Furnished by the Commission. If any material is to be furnished by the
Commission, special provisions designating such material will be included in the contract
documents. The cost of handling and placing such material after delivery to the contractor will be
considered as part of the contract price for that material or work. The contractor shall be
responsible for all material upon receipt, and deductions will be made from any monies due to 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.

106.9 Buy America Requirement. On all federal-aid projects, the contractor’s attention is
directed to Title 23, CFR, titled Buy America Requirements. Where steel or iron products are to be
permanently incorporated into the contract work, steel and iron material shall be manufactured in
the USA except for “minor usage” as described herein. Furthermore, any coating process of the
steel or iron shall be performed in the USA. The use of pig iron and processed, pelletized and
reduced iron ore manufactured outside of the USA will be permitted in the domestic
manufacturing process for steel or iron material.

106.9.1 Any sources other than the USA as defined will be considered foreign. The required
domestic manufacturing process shall include formation of ingots and any subsequent process.
Coatings shall include any surface finish that protects or adds value to the product.

106.9.2 “Minor usage” of foreign steel, iron or coating processes will be permitted, provided the
cost of such products does not exceed 1/10 of one percent of the total contract cost or $2,500.00,
whichever is greater. If foreign steel, iron or coating processes are used, invoices to document the
cost of the foreign portion, as delivered to the project, shall be provided and the engineer’s
written approval obtained prior to placing the material in any work.
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106.9.3 For each domestic permanent steel or iron item, the contractor shall furnish to the
engineer for approval, a manufacturer’s certification identifying the item and certifying that the
manufacturing processes for the product occurred in the USA, including the coating process if
applicable. For foreign items, a statement of the specific foreign manufacturing location(s) shall be
provided.

106.9.4 Upon completion of the project, the contractor shall certify to the engineer that all steel,
iron and coating processes for steel or iron incorporated into the contract work were in
accordance with this specification, except as noted. All exceptions and associated costs shall be
listed in the same document.

106.9.5 When permitted in the contract, alternate bids may be submitted for foreign steel and iron
products. The award of the contract when alternate bids are permitted will be based on the lowest
total bid of the contract based on furnishing domestic steel or iron products or 125 percent of the
lowest total bid based on furnishing foreign steel or iron products. If foreign steel or iron products
are awarded the contract, domestic steel or iron products may be used; however, pay ment will be
at the contract unit price for foreign steel or iron products.

106.10 Missouri Domestic Products Requirement. For state funded projects, as noted on the
cover of the contract, material shall be in accordance with Sec 102.18.5.

106.11 Units.

106.11.1 Equipment. Equipment such as scales, concrete and asphalt plants, and placement
equipment shall be scaled in or measured in English units. Equipment requiring calibration will be
calibrated using the equipment’s “as manufactured” units.

106.11.2 Material. All material shall be furnished quantified in the specified units of measure for
dimensions and other physical aspects. Any cost of re-design due to use of material with units of
measure other than as specified by the contract shall be at the contractor’s expense.

106.11.3 Project Documentation. All project tickets, paperwork for measurement, certifications
or reporting of material shall be in English units.

106.12 Pre-Acceptance List of Material and S ources.

106.12.1 Pre-Acceptance List Description. A PAL will indicate material products or sources
that have complied with all pre-approval requirements for a specific material and indicates a
source has committed to continued comp liance with applicable contract requirements.

106.12.1.1 Pre-Acceptance List Material. For material acceptance based on PAL approval, Sec
106.12 will govern over all other applicable specifications. All material shall be in full compliance
with Sec 106 and all other applicable contract documents, and shall be certified as such by the
source of the material. Random sampling of the material will be conducted by the engineer to
verify that the material is in compliance with the applicable specifications. Material on a PAL
may be used on a project by the contractor prior to the engineer receiving random sample test
results.

106.12.1.2 Unavailable PAL Material. If there are no PAL materials or suppliers for a specific
PAL listing, or during the transition of a material to the PAL, the material may be accepted
following sampling, testing and documentation review of each shipment in accordance with the
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specifications for that material.

106.12.2 Definition of Terms. The following definitions will apply only to Sec 106.12 and
subsections:

(a) Source. The manufacturer, supplier, fabricator, source or any other entity that is
listed on a PAL as the provider of that specific material or product.

(b)Intermediate Agent. A supplier of a PAL material, but who is not listed as the source
of that specific material or product on the PAL.

106.12.3 Application for Placement on the PAL. A source may propose a material for PAL
inclusion by submitting the information required in these specifications and other applicable
contract documents, along with any required samples to Construction and M aterials.
Consideration of a material for PAL inclusion will be based on compliance with this specification
or other applicable contract documents, the material’s history and any other applicable criteria.
Submittal of a request for PAL inclusion will not guarantee approval. The application shall
include the following in a written document with attachments as needed:

(a) A completed, original Product Listing/New Product Evaluation Request Form (M-
PAL Form).

(b) A completed, original PAL Program Inclusion Certification and Guarantee Statement
Form (M-STMNT Form).

(c) A complete description of the material and how the material may be identified.
(d) Alist of all MoDOT specifications applicable to the material.

(e) All documentation required by applicable MoDOT specifications or any other
contract document.

106.12.4 Material Term on a PAL. Upon approval, the material will remain on a PAL for three
years, provided the material’s name, formulation and properties have not changed, the
specification requirements have not changed, or the material or source has not been removed from
the PAL for non-comp liance reasons.

106.12.4.1 Material Reapplication on a PAL. During the last 12 months of a material’s term on
a PAL, the source shall reapply for placement on the PAL in accordance with Sec 106.12.3. No
term expiration notification will be sent to the source, and the source shall be responsible for
initiating reapp lication.

106.12.4.2 Material Updates. Any name, source, or physical or chemical property changes to
the material shall be submitted in writing and approved by Construction and M aterials prior to
use of the revised material. All physical or chemical changes to a material required to meet new or
updated specifications shall be accompanied by identifiable name or identification changes,
including revisions of any pertinent product information and certifications affected by the change.
This information shall be provided in addition to the documentation required under Sec 106.12.3.
When an update is properly submitted and approved, the update will be considered the same as a
PAL reapplication, and the expiration date will be extended for three years from the date the
changes were approved.

106.12.5 Material Removal from a PAL. Any material proposed for use after removal from a
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PAL, including use on existing contracts, will not be accepted by PAL methods. Unless stated
otherwise, material removed from a PAL for reasons other than failure to re-apply will not be
considered for reinstatement until one year after the date of removal. A material may be removed
from a PAL for any of the following reasons.

106.12.5.1 M aterial and sources may be removed immediately from a PAL based on the discretion
of Construction and M aterials, for reasons including, but not limited to, failure of material to meet
specifications, falsification of documentation, not providing required documentation or
notification, lack of response to engineers’ inquiries by the material’s approved source,
unsatisfactory performance in the field or other reasons indicating lack of consistent material
quality or suitability.

106.12.5.2 Material that fails more than one random sample test in any 12-month period, for
whatever reason, including improper manufacture, improper sampling, or improper supplier or
contractor handling, will be subject to removal immediately from the PAL without recourse.

106.12.5.3 If a reapplication in accordance with Sec 106.12.4.1, as determined by postmark, is
not received prior to the material’s termination date, the material will automatically be removed
from the PAL at the end of the material’s term. For reinstatement of these materials to a PAL, the
source shall submit an application in accordance with Sec 106.12.3.

106.12.5.4 Material that has not been documented as being used on MoDOT projects in any
three consecutive years will be removed from a PAL. Once removed, a material will not be
reinstated until substantial evidence of recent satisfactory use is provided and specific intended
use on MoDOT work is established. No other time suspension will apply for considering
reinstatement of these requests.

106.12.5.5 Any material or source removed from a PAL twice for any reason in any two-year
period will be subject to permanent removal, with a minimum suspension of three years.

106.12.5.6 If a source has more than two materials removed from a PAL in any three-year period,
all material from that source may be subject to removal from all PALs.

106.12.6 Reinstatement of a Material on a PAL. Consideration for reinstatement of a material
once removed from a PAL will be no sooner than specified under Sec 106.12.5, will require a
written document from the source stating the reasons for removal of the material from a PAL, the
action taken to correct those deficiencies, written concurrence from Construction and M aterials
that the cause has been suitably addressed, followed by an application in accordance with Sec
106.12.3 for PAL approval.

106.12.7 Source Certification and Guarantee. M aterial to be accepted by the engineer under
PAL approval shall include a source’s certification, which may include certified test results, and a
guarantee in accordance with the applicable material specification in the contract documents. The
written documentation shall also certify that the material provided is similar in all aspects to the
material originally approved and placed on the PAL, and shall indicate the specific date of
approval. An intermediate agent shall furnish a manufacturer and supplier’s certification
identifying the material, and stating that the material meets all contract document requirements for
the specified intended use. Required documentation shall be retained by the manufacturer and
each intermediate agent for a period of two years from the date of shipment of the material. The
documentation shall be traceable to the destination or destination project and shall be immediately
available to the engineer when requested.

106.12.8 Notification of PAL Material Delivery. Prior to delivery to the job site, the source,
intermediate agent, shipper or contractor’s representative shall notify Construction and M aterials
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by mail, fax or electronically of the impending shipment of PAL material. The source shall ensure
that any intermediate agent of the source’s approved PAL material carries out the required
notification. This notification shall include, at minimum, the following:

(a) The specific contract number.

(b) Line number for which the material will be used.
(c) Type and quantity of material.

(d) Date of expected delivery to the job site.

(e) Brand and manufacturer name of the material.

106.12.8.1 All of the above information shall have been received by Construction and M aterials
five working days prior to delivery of the material to the job site. Additional material may be
considered part of the original shipment when the ordered quantity was underestimated or
material was lost or damaged. Construction and M aterials shall be notified prior to the shipment
of additional material. No material shall be used on a project until Construction and M aterials
approves such use.

106.12.8.2 Upon approval, the entity providing the notification of material delivery will be
informed that the material was approved and an identification number for that specific material
will be provided. This identification number shall be written on an orange tag or approved
alternate label and shall be attached to the material prior to presentation for use at the job site.
Requests for alternate PAL labeling shall be submitted to Construction and Materials for
approval. Material without the identification number attached will not be permitted for use on a
project.

106.12.9 Sampling of Material. The source for a material shall ensure all users are adequately
informed and monitored to ensure proper material sampling and usage. The source shall provide
instructions for proper sampling of the material, and sampling shall be performed under the
observation of the engineer. The source shall be solely responsible for proper sampling, unless
stated otherwise by Construction and M aterials.

106.12.9.1 Additional material may be requested by the engineer at the time of shipment to allow
random sampling of the material at the project site without creating a material shortage.

106.12.9.2 Sample size and sampling frequency will be at the discretion of the engineer.
106.12.10 Intermediate Agent Responsibilities.

106.12.10.1 Any intermediate agent supplying PAL material to a supplier or contractor shall be
responsible for proper handling, storage, sampling (if required to be performed by the agent) and
delivery in accordance with applicable specifications and the source’s recommendations, including
notification of PAL material in accordance with Sec 106.12.8. If the intermediate agent is negligent
in performing any of these specified tasks, the intermediate agent may be immediately denied as
an intermediate agent for the PAL material without recourse and may be held responsible for
material failure in accordance with Sec 106.12.13. If an intermediate agent is disapproved by
Construction and Materials, that agent will not be reconsidered as an intermediate agent of any
PAL material until one year after the date of removal as an intermediate agent of PAL material.
Reinstatement will require a written document from the intermediate agent stating the reasons for
removal as an intermediate agent for PAL material, the action taken to correct those deficiencies,
and written concurrence from Construction and Materials that the problem has been suitably
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addressed and that the agent is approved as an intermediate agent of PAL material.

106.12.10.2 An intermediate agent will be allowed to request PAL inclusion for a product
manufactured by a separate company that does not have substantial business interest in applying
for PAL or for a product that is only used in small quantities. If PAL inclusion is granted, the
intermediate agent shall be responsible for any material provided that does not meet the
applicable specifications. The intermediate agent shall assume all penalties for non-compliant
material, including removal from a PAL in accordance with Sec 106.12.5.

106.12.11 Contractor PAL Use. The source for PAL material shall be listed on the PAL at the
time the material is incorporated into the project. The contractor bears the risk that material on
the PAL at the time of bidding is no longer on the PAL at the time of incorporation. The
contractor may obtain a list of PAL material by contacting Construction and Materials or from
MoDOT’s website. Use of PAL material shall not relieve the contractor or supplier of any
responsibility to provide an inspected and approved material meeting all requirements of the
contract documents.

106.12.12 Testing of Material. Test results from any sample will be considered representative
of the material, and a final determination of specification comp liance will be made on the basis of
that sample.

106.12.13 Responsibility for Material Failure. When material has been incorporated into the
project and fails any specified tests, Sec 106.7 will apply. The use of this material on all other
projects shall be suspended until notified otherwise by Construction and M aterials.

106.13 Quality Control/Quality Assurance. For material or work governed by QC/QA
specifications, quality control performed by the contractor will determine acceptance of the
material when test results are confirmed by the engineer’s sampling, testing and assessment.
When the engineer’s sampling, testing or assessment do not support the contractor’s results,
work shall be suspended and any material in place will be subject to rejection following a review
by the engineer. Final acceptance of the material, work or process will be based on the engineer’s
sampling, testing and assessment.

106.13.1 Access to Contractor QC Testing. The engineer shall be allowed to witness contractor
QC testing at any time.

106.14 Proprietary Items. In the event a proprietary item included in a contract becomes
unavailable during the term of the contract, the contractor shall promptly provide documentation
to the engineer substantiating that the proprietary item is unavailable. Price or credit terms
demanded of the contractor by the supplier will not constitute sufficient reason to substitute for
the specified proprietary item. As part of the documentation, the contractor shall propose an
alternative source or item that meets the performance requirements of the original proprietary
item included in the contract. Any adjustment in the contract unit price shall be made in
accordance with Sec 109.4. If an acceptable alternative item cannot be located, the proprictary
item and any associated work may be underrun from the contract.
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SECTION 107
LEGALRELATIONS AND RESPONSIBILITY
TO THE PUBLIC

107.1 Laws to be Observed. The contractor shall know, observe and comply with all federal and
state laws, local laws, codes, ordinances, orders, decrees and regulations existing at the time of or
enacted subsequent to the execution of the contract that in any manner affect the prosecution of
the work, except as specified in the contract or as directed by the engineer. The Contractor shall
also ensure that any subcontractor know, observe and comply with all federal and state laws,
local laws, codes, ordinances, orders, decrees and regulations as outlined above. The contractor
and surety shall indemnify and save harmless the State, the Commission, the Commission’s
agents, employees and assigns from any claim or liability arising from or based on the violation of
any such law, code, ordinance, regulation, order or decree, except any local regulations, decrees,
orders, codes or ordinances that the contract or the engineer has specifically directed that the
contractor need not obey.

107.1.1 Contract and Legal Inconsistency. The engineer shall be notified immediately in writing
if any discrepancy or inconsistency is discovered between the contract and any law, ordinance,
regulation, order or decree.

107.1.2 Local Building and Zoning Codes or Ordinances. The projects of the Commission are
not typically subject to local building or zoning codes or ordinances. Therefore, the contractor
usually need not obtain a local building or zoning permit or variance for work done exclusively as
the Commission's contractor on the Commission's project and the Commission's right of way.
Other local codes or ordinances may not apply to the Commission, and thus to the contractor as
well. If any questions arise concerning whether the contractor shall comply with a local code,
ordinance, decree or order of any type, the contractor shall advise the engineer of the problem
immediately, for resolution by the engineer. This provision will not exempt the contractor from
the requirement of thoroughly researching and determining, before submitting a bid on the
contract and from complying with, all federal, state or local laws, regulations, codes, ordinances,
decrees or orders that may apply to the contract work. The Commission will not be responsible
for the contractor's failure to be informed before bidding as to the federal, state and local laws,
regulations, codes, ordinances, decrees or orders that may govern the contract work, or for the
contractor's failure to determine before bidding which of these do not govern the contract work.

107.1.3 Authentication of Certain Documents. If plans, plats, detailed drawings or
specifications for falsework, cofferdams or any other work are required to be submitted to the
engineer, the documents shall be signed, sealed and stamped in accordance with the laws relating
to the practice of architecture and professional engineering in the State of Missouri (Chapter 327,
RSMo).

107.2 Permits, Licenses and Taxes. Except as otherwise provided in the contract, the
contractor shall procure all permits and licenses, shall pay all charges, fees and taxes, and shall
give all notices necessary and incidental to the due and lawful prosecution of the work. No direct
payment will be made for the cost of complying with this requirement.

107.3 Patented or Copyrighted Devices, Material and Processes. If the contractor is required
or desires to use any design, device, material or process covered by letters, patent, copyright,
service or trademark, the contractor shall arrange and provide for such use by suitable agreement
with the patentee or owner, and a copy of the agreement may be required by the Commission.
The contractor and surety shall indemnify and save harmless the State, the Commission, the
Commission’s agents, employees and assigns from any suits, claims or damages arising from the
infringement upon or use of any patented, copyrighted or registered design, device, material,
process or mark.
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107.4 Safety and Sanitary Provisions. The contractor shall at all times take necessary
precautions to protect the life and health of all persons employed on the project or, who at the
direction of the contractor are present on the right of way. The contractor shall be familiar with
the latest accepted accident prevention methods and shall provide necessary safety devices and
safeguards accordingly. The Commission will refuse to provide inspection services at plants or
work sites where adequate safety measures are not provided and maintained.

107.4.1 Apparel. All workers within highway right of way shall wear approved ANSI/ISEA 107
Performance Class 2 or 3 safety apparel and more specifically as follows:

107.4.1.1 During daytime activities, flaggers shall wear a high visibility hard hat, safety glasses, a
Performance Class 3 top OR a Performance Class 2 top, and safety footwear. Hard hats other
than high visibility orange or green shall be covered with a high visibility covering.

107.4.1.2 During daytime activities, workers shall wear a hard hat, safety glasses, a Performance
Class 3 top OR a Performance Class 2 top, and safety footwear.

107.4.1.3 During nighttime activities, flaggers shall wear a high visibility/reflective hard hat,
safety glasses, a Performance Class 3 top AND Class E bottoms, OR Performance Class 2 top
AND Class E bottoms, and safety footwear. Hard hats shall be reflective or covered with a high
visibility covering.

107.4.1.4 During nighttime activities, workers shall wear a hard hat, safety glasses, a Performance
Class 3 top OR Performance Class 2 top AND Class E bottoms, and safety footwear.

107.4.2 The contractor shall provide and maintain in a neat and sanitary condition, such
accommodations for the use of employees as may be necessary to comply with the requirements
and regulations of any agency having jurisdiction over public health and sanitation. The contractor
shall permit no public or private nuisance.

107.4.3 All sanitary facilities and safety devices shall be furnished free to employees and no
direct payment will be made for such facilities or devices.

107.5 Public Convenience and Safety. The contractor shall conduct the work in a manner that
will ensure, as far as practical, the least obstruction to traffic and shall provide for the
convenience and safety of the general public and residents along and adjacent to the highway in an
adequate and satisfactory manner.

107.5.1 Obstructions Prohibited. Fire hydrants on and adjacent to the highway shall be kept
accessible to fire fighting apparatus at all times, and no obstruction shall be placed within 15 feet
of any such hydrant. Footways, gutters, sewers, outlets, inlets and portions of highways
adjoining the work under construction shall not be obstructed. Pavements over which hauling is
performed shall be kept clean of spilled or tracked-on material at all times when in use by traffic.

107.5.2 Objects Potentially Affecting Navigable Airspace. The contractor shall comply with
all federal regulations pertaining to constructing, erecting or installing any object, temporary or
permanent, which could potentially affect navigable airspace.

107.5.3 Material and Equipment. During construction hours, equipment, material and vehicles
utilized in construction of the project will only be permitted on shoulders, medians or pavements
where the locations are closed to traffic, properly signed and occupied by ongoing construction
operations, unless otherwise approved by the engineer. Except in cases of emergency,
construction equipment, material and vehicles will not be permitted on pavements or shoulders
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being utilized by traffic. If the contract specifies time periods the contractor will not be permitted
to perform work, construction equipment or vehicles shall not enter or leave the construction area
via the pavements handling traffic nor be operated on the pavements handling traffic within the
construction area during the restricted time periods. During non-construction hours, construction
equipment, material and vehicles will not be permitted within 30 feet of the edge of the pavement
or shoulders carrying traffic unless the equipment, material and vehicles are located in a properly
protected area, an off-site storage area or as otherwise directed by the engineer.

107.6 Bridges over Navigable Waters. All work on navigable waters shall be conducted such
that free navigation of the waterways will not be interfered with and that existing navigable
depths will not be impaired except as allowed by permit issued by the USCG or the USACE.

107.7 Use of Explosives. All blasting operations shall be conducted under the direct supervision
of a licensed blaster as required by the Missouri Blasting Safety Act. When explosives are used in
the prosecution of the work, the contractor shall use the utmost care to prevent bodily injury and
property damage. The contractor shall be responsible for damage resulting from the use of
explosives. The engineer will have the authority to suspend any unsafe blasting operation. The
contractor shall be familiar and comply with the rules and regulations of any city, county, state or
federal agency or any other agency that may have jurisdiction in the handling, loading,
transporting, storage and use of explosives. All places used for explosives storage shall be marked
clearly "DANGEROUS EXPLOSIVES".

107.7.1 Before beginning work, the contractor shall furnish the engineer letters of approval for the
proposed operation from the appropriate regulating agencies. The contractor shall notify in
writing the appropriate fire protection jurisdiction of the intent to store, transport or use
explosives and shall provide proof of notice to the engineer. The contractor shall provide the
engineer with copies of all permits, blasting logs and seismic monitoring data.

107.7.2 The contractor shall notify in advance each property owner, tenant and public utility
company having structures or facilities close to the work of any intention to use explosives.

107.7.3 Removal of any item or material of any nature by blasting shall be done in such a manner
and at such time as to avoid damage affecting the integrity of the design and to avoid damage to
any new or existing structure, whether on Commission right of way or private property, included
in or adjacent to the work. Unless the contract documents or the engineer restricts such operation,
the contractor shall be responsible for determining a method of operation to ensure the desired
results and the integrity of the completed work.

107.7.4 The contractor and surety shall indemnify and save harmless the State, the Commission,
the Commission’s agents, employees and assigns from any claim related to the possession,
transportation, storage or use of explosives.

107.8 Preservation of M onuments and Artifacts.

107.8.1 Monuments. The contractor shall not disturb or damage any land monument or property
landmark unless authorized by the engineer.

107.8.2 Human and Archaeological Remains. The contractor shall report to the engineer the
discovery of human remains, artifacts, fossils and other items of historical, archacological or
geological significance discovered within the right of way during construction. Such items will
remain in the Commission's custody and shall not be removed from the site unless directed by the
engineer. The preservation and handling of such items shall be in accordance with Sec 203.4.8.

107.9 Forest and Park Protection. Environmental and sanitary laws and regulations regarding
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the performance of work within or adjacent to state or national forests or parks shall be obeyed.
The contractor shall keep the project site in an orderly condition, dispose of all refuse, obtain
permits for the construction and maintenance of all construction camps, stores, warchouses,
residences, latrines, cesspools, septic tanks and other structures in accordance with the
regulations and instructions issued by the forest or park supervisor. The contractor shall require
employees and subcontractors, independently, and at the request of forest officials, to prevent
and suppress forest fires, and to notify a forest official of the location and extent of any fire.

107.10 Environmental Protection. The contractor shall comply with all federal, state and local
laws and regulations controlling pollution of the environment. Pollution of streams, lakes, ponds
and reservoirs with fuels, oils, bitumens, chemicals or other harmful material and pollution of the
atmosphere from particulate and gaseous matter shall be avoided.

107.10.1 Fording of streams and fill for temporary work not specified on design plans will not be
permitted unless the plan for such operation is authorized by the Corps of Engineers, meets the
approval of the engineer, complies with the current MoDOT Pollution Plan and results in
minimum siltation to the stream. Temporary stream crossings shall not be constructed unless
specifically designated as a condition of the Corps of Engineers Section 404 permit or a permit is
obtained, and the temporary stream crossing is in accordance with Sec 806.

107.10.2 When work areas or pits are located in or adjacent to streams, the areas shall be
separated from the main stream by a dike or barrier to keep sediment from entering the stream.
Care shall be taken during the construction and removal of such barriers to minimize siltation of
the stream.

107.10.3 Disposal of Portland cement concrete residue and wash water, water from aggregate
washing or other operations resulting in sediment shall be treated by filtration, settling basins or
other means sufficient to reduce the sediment concentration to applicable limits established by
MDNR.

107.11 Responsibility for Claims for Damage or Injury. The contractor and insurance
company shall indemnify and save harmless the State, the Commission, the Commission’s agents,
employees and assigns from all claims or suits made or brought for bodily injury, death or
property damage, arising from performance of the work to the extent of:

(a) The negligent acts or omissions of the contractor, subcontractors, suppliers or their
respective officers, agents or employ ees.

(b) The creation or maintenance of a dangerous condition of or on the Commission's
property or right of way, which condition occurred due to the acts or omissions of the
contractor, subcontractors, suppliers or their respective officers, agents or employees or
for which the contractor had knowledge of or could have had knowledge of the condition
in time to warn of or repair said condition.

(c) The failure of the contractor, subcontractors, suppliers or their respective officers,
agents or employees, to perform the work in accordance with the plans and
specifications.

107.11.1 The contractor will not be required to defend, indemnify or hold harmless any other
person, including the State, the Commission, or the Commission’s agents, employees or assigns

for any acts, omissions or negligence of other persons.

107.11.2 Neither the Commission nor the contractor, by execution of a contract, shall intend to or
create a new or enlarge an existing cause of action in any third party. This provision shall not be
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interpreted to create any new liability that does not exist under the statutory limited waiver of
sovereign immunity, or to waive or extinguish any defense that either party to this contract or
their respective agents and employees may have to an action or suit by a third party.

107.12 Contractor's Responsibility for Work. From the earlier of the date of commencement of
the work or the effective date of the notice to proceed, and until any work is accepted by the
engineer, the work shall be in the custody and under the charge and care of the contractor.
Issuance of a payment estimate on any part of the work done will not be considered as final
acceptance of any work completed up to that time.

107.12.1 Damages to any portion of the work before the work is completed and accepted, caused
by the action of the elements or from any other reason, shall be repaired or replaced at the
contractor's expense. The contractor, at the contractor’s option, may insure against any such
damages. The Commission mays, in its discretion, make such a payment, determined in accordance
with Sec 109.4, for damage to the work due to unforeseeable causes beyond the control of, and
without fault or negligence on the part of the contractor, unless the contractor has been
reimbursed for such damages by the contractor’s insurer. Prior to reimbursement, the contractor
shall furnish documentary evidence of all efforts to recover such repair costs.

107.12.2 The contractor shall immediately give written notice to the engineer of any pedestrian or
vehicular accident. The contractor may be directed by the engineer to repair permanent
Commission facilities that have been damaged by events that are beyond the control of the
contractor. Reimbursement will be provided by the Commission, determined in accordance with
Sec 109.4, for the actual direct cost of labor, equipment and material, exclusive of overhead,
indirect or consequential costs of profit. The Commission may elect to make such repairs in lieu
of the contractor.

107.13 Insurance Requirements. The contractor shall procure and maintain at the contractor’s
expense until acceptance of the project by the engineer, insurance for all damages and losses
imposed by law and assumed under the contract, of the kinds and in the amounts specified in
Secs 107.13.1 through 107.13.4. Before the contractor begins the work, the contractor shall
require the insurance company or companies to furnish to the engineer evidence of such insurance
showing compliance with these specifications. All insurance required in Sec 107.13 shall be
occurrence policies in a form acceptable to the engineer, and shall remain in force until all work
required to be performed under the terms of the contract is satisfactorily completed as evidenced
by formal acceptance by the engineer. Each policy or policy’s declaration pages shall provide that
the policy shall not be materially changed or canceled until the engineer has been given at least 30
days advance notice in writing. If any policy is canceled before the contract work is complete, a
satisfactory replacement policy shall be in force, with notice and evidence of insurance submitted
to the engineer, prior to the effective date of cancellation of the former policy. All evidence of
insurance and notices shall be submitted to: Construction and Materials, MoDOT, 105 W.
Capitol Avenue, P.O. Box 270, Jefferson City, Missouri 65102-0270. Upon request, the
contractor shall promptly furnish the engineer with a complete copy of the policy. Failure to
furnish evidence of proper insurance, or complete insurance policies when requested, will result
in the temporary suspension of work as provided in Sec 108, and may result in other claims or
actions for breach of contract or otherwise, as may be recognized at law or in equity.

107.13.1 Workers' Compensation Insurance. The contractor shall furnish evidence to the
engineer that, with respect to the operations the contractor performs, the contractor carries
workers' compensation insurance, or is qualified by the Missouri Division of Workers’
Compensation as self-insured, and carries insurance for employer’s liability sufficient to comply
with all obligations under state laws relating to workers' compensation and employer’s liability.
The contractor shall require each subcontractor on the project to furnish the same evidence to the
engineer. This evidence shall be furnished to and approved by the engineer prior to the time the
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contractor or subcontractor commences work on the site of the project.
107.13.2 Contractor's Liability Insurance with Additional Insured Parties.

107.13.2.1 Commercial Liability Insurance. The contractor shall carry commercial general
liability insurance and commercial automobile liability insurance from a company authorized to
issue insurance in Missouri. Each such policy shall name the Commission, and the Missouri
Department of Transportation and its employees, as additional named insureds, in amounts
sufficient to cover the sovereign immunity limits for Missouri public entities as calculated by the
Missouri Department of Insurance, Financial Institutions and Professional Registration, and
published annually in the Missouri Register pursuant to Section 537.610, RSMo. These amounts
are $392,734 for any one person in a single accident or occurrence and $2,618,230 for all claims
arising out of a single accident or occurrence. Each policy shall be endorsed to cover liability
arising from blasting if applicable, other inherently dangerous activities, and underground
property damage. Each policy shall be endorsed to include broad form general liability,
contractual liability and completed operations coverage.

107.13.2.2 Annual Updates. The contractor shall cause the insurer to update the contractor's
liability insurance coverage minimums annually to correspond to the statutory limits as adjusted
on an annual basis effective January 1st, and published in the Missouri Register as provided for
in section 537.610 RSMo. If a statutory limit of liability for a type of liability specified in this
section is repealed or does not exist, the Commission shall set reasonable limits for that insurance
coverage which shall be subject to adjustment periodically, in a written notice from the
Commission to the Contractor.

107.13.2.3 Subcontractor's Coverage. If any part of the contract is subcontracted, each
subcontractor, or the contractor on behalf of that subcontractor, shall obtain the same commercial
general liability insurance and commercial automobile liability insurance coverage. The commercial
general liability insurance shall name the same entities specified in Sec 107.13.2.3 as additional
insureds, and shall have the same separation of insureds conditions.

107.13.3 Navigable Waters Insurance Protection.

107.13.3.1 Description. Any contractor performing contract work on or adjacent to the Missouri
and Mississippi rivers, and any other waters classified as "navigable waters of the United States"
by the USACE, shall obtain insurance coverage in accordance with these specifications. The
contractor may also obtain this insurance coverage for any subcontractor who will perform
contract work under that contract. Employees of contractors or subcontractors that perform
marine construction work on or near a waterway that is a navigable water of the United States
may be subject to maritime law liability for injuries to employees working from vessels in
waterways or working from nearby facilities in relation to construction on or over such
waterways. Contractors and subcontractors for such work on these navigable waters of the
United States shall purchase coverages as required in

Secs 107.13.3.2.1 and 107.13.3.2.2.

107.13.3.2 Insurance Requirements. Jones Act Insurance, Longshore and Harbor Workers'
Compensation Act Insurance, and Maritime Law Liability Insurance will apply as provided in
Secs 107.13.3.2.1 and 107.13.3.2.2.

107.13.3.2.1 Jones Act Insurance. Insurance shall be purchased by any contractor or
subcontractor performing work on or near the Missouri or Mississippi Rivers, or any other
navigable waters of the United States, for exposures under the Jones Act, 46 USC, with a
minimum limit of $2,000,000 per occurrence and in the aggregate, or as may be specified by law,
whichever amount is higher. The contractor or subcontractor may obtain insurance covering
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employees under the Jones Act for any other project for which the contractor’s insurer deems
there is exposure. Insurance under this section covers any employee deemed by the courts as
masters or members of crews of vessels who are entitled to seek recovery as “seamen” for injury
or death under the Jones Act, or general maritime law. Such coverage may be provided through
appropriate endorsements to the contractor’s or subcontractor’s workers’ compensation policy.

107.13.3.2.2 US Longshore and Harbor Workers’ Compensation Act Insurance. Insurance
shall be purchased by any contractor or subcontractor performing work on or near the Missouri
or Mississippi Rivers, or any other navigable waters of the United States, for exposures under
the US Longshore and Harbor Workers” Compensation Act, USC, Title 33, with a minimum limit
of $2,000,000 per occurrence, and in the aggregate, or as may be specified by law, whichever
amount is higher. The contractor or subcontractor may obtain insurance covering employees
under the US Longshore and Harbor Worker’s Act as defined in this section for any other project
for which the contractor’s insurer deems there is exposure. Insurance under this section covers
any employees who do not qualify as masters or members of a crew of a vessel, but perform
work in loading or unloading vessels or work from docks, barges or other platforms, and who may
be deemed by the courts as entitled to seek compensation for injury or death under the US
Longshore and Harbor Workers” Compensation Act. Such coverage may be provided through
appropriate endorsements to the contractor’s or subcontractor’s workers’ comp ensation policy.

107.13.4 Railroad Protective Liability Insurance. In addition to other forms of required
insurance, the contractor shall carry railroad protective liability insurance when any of the
contractor’s work is to be performed within any railroad right of way. The policy shall be written
using one of the following combinations of Insurance Services Office (“ISO”) Form Numbers: CG
00350196 and CG 28 31 10 93, or CG 00 35 07 98 and CG 28 31 07 98. The name or names of
the railroad companies to be insured will be specified in each contract. The minimum limits of the
insurance will be established in the contract documents and provided to the contractors prior to
the opening of bids. The contractor shall submit the original policy in its entirety and one
duplicate to the Commission for review and transmittal to the railroad. No work will be permitted
within any railroad’s right of way until the railroad involved has reviewed and approved the
insurance policy. Any day upon which the contractor cannot perform work due to such a policy
not being approved by the railroad will not be counted as a working day under Sec 108.7.
Subcontractors for any part of the work that is sublet will not be required to obtain railroad
protective liability insurance or provide evidence thereof, if the contractor’s insurance for that
purpose covers subcontractors.

107.13.5 Insurance with Other Than Missouri Companies. Any insurance policy required as
specified above, if written by an insurance company organized in a state other than Missouri,
shall be signed by an agent or broker licensed by the State of Missouri. In the case of policies
written by companies organized in a state other than Missouri, the evidence of insurance
submitted as authorized in the contract shall be signed by an agent or broker licensed by the State
of Missouri. Nothing in this provision limits or waives the requirement that each insurance policy
shall be issued by a company authorized to issue such insurance in Missouri.

107.13.6 Combinations. Employer’s liability insurance, commercial general liability insurance
and commercial auto liability insurance and insurance under the Jones Act or Longshore and
Harbor Workers Compensation Act or Maritime Law Liability requirements, as required by this
section, may be arranged under a single policy for the full limits required or by a combination of
underlying policies and an excess liability policy, or “umbrella” coverage, which follows the form
of the underlying policy.

107.14 Third Party Liability. Neither the State of Missouri, including the Commission, nor the

contractor, by execution of the contract including these specifications, intend to create a right of
action in a third party beneficiary, except as specifically set out in these specifications and the
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contract. It is not intended by any required contractual liability in the contract or in these
specifications that any third party beneficiary has a cause of action arising out of the condition of
the project when completed in accordance with the plans and accepted by the Commission.

107.15 Personal Liability of Public Officials. There shall be no personal liability upon the
Chief Engineer, or any member, employee or agent of the Commission in carrying out any of the
provisions of the contract or in exercising any power or authority granted to the individual, it
being understood that in such matters the individual acts as an agent and representative of the
State, with official and public duty doctrine immunity. If any provision of the contract appears to
impose a duty on such an individual, the duty will remain exclusively that of the Commission and
will not be a personal duty or obligation of the individual.

107.16 Contractors That Are Not Resident In Missouri. Any contractor that is not a
permanent resident of or domiciled in Missouri shall provide to the Commission proof of
comp liance with the Missouri "nonresident employers" financial assurance laws at

Sections 285.230 to 285.234, RSM o, before the contractor performs any work on a project.

107.16.1 A nonresident contractor that is a "transient employer" as that term is defined in Section
285.230.1, RSMo, and 12 CSR 10-2.017(1)(A), shall file with the Commission a photocopy of
the contractor’s current transient employer's certificate of registration issued by the Missouri
Department of Revenue before performing any work on a project. A nonresident contractor that
is not classified by the Missouri Department of Revenue as a "transient employer" because the
nonresident contractor has properly registered with the Missouri Department of Revenue and the
Missouri Division of Employment Security, and has filed and paid Missouri state income taxes
for more than 24 consecutive months, shall file with the Commission a photocopy of the
contractor’s certificate of registration, issued by the Missouri Department of Revenue, that it is
not a "transient employer" before performing any work on a project.

107.16.2 The contractor shall require a nonresident subcontractor to file with the Commission a
photocopy of the subcontractor’s current transient employer's or alternate certificate of
registration, as issued by the Missouri Department of Revenue, before that subcontractor
performs any work on a project.

107.16.3 Any nonresident contractor or subcontractor that fails to file the financial assurance
forms with the Missouri Department of Revenue as required by Missouri law will be prohibited

from contracting for or performing labor on any project for a period of one year.

107.17 Basis of Payment. No direct payment will be made for compliance with Sec 107, except
as provided by Sec 618.
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SECTION 108
PROSECUTION AND PROGRESS

108.1 Subletting of Contract.

108.1.1 The contractor shall not sublet, sell, transfer, assign or otherwise dispose of the contract
or contracts or any portion thereof, or of any right, title, or interest therein, without written
consent of the engineer. Requests for permission to sublet, assign or otherwise dispose of any
portion of the contract shall be in writing and accompanied by evidence that the organization that
will perform the work is particularly experienced and equipped for such work. In case such
consent is given, the contractor will be permitted to sublet a portion thereof, but the contractor's
organization shall perform work amounting to no less than 40 percent of the total contract cost.
Certification or classification of a contractor by type of work performed or consent to a
subcontract shall not constitute the Commission's endorsement of the qualifications of the
subcontractor or that the particular subcontractor’s work will constitute compliance with any
other provisions of the contract.

108.1.2 The value of the work sublet will be the amount designated in the contractual agreement
between the contractor and the subcontractor. The subcontractor shall perform the work
described in the subcontract agreement. No subcontracts, or transfer of contract, will in any case
release the contractor's liability under the contract and bonds. Consent to a subcontract will not
create a direct contractual relationship between the subcontractor and the Commission.

108.1.3 The contractor shall furnish to the Commission a complete copy of the signed
subcontract, and all revisions upon request.

108.1.4 A contractor, at the discretion of the engineer, may make a substitution for a subcontract
that was disclosed with the bid in accordance with Sec 102.7 or may add a subcontract that would
have required disclosure in accordance with Sec 102.7. The contractor shall submit the name of
the new subcontractor, the category of work, the dollar value of each subcontract and the reason
for the substitution or addition in writing to the engineer for consideration.

108.2 Notice to Proceed. The notice to proceed will stipulate the date the contractor is expected
to begin work. The Commission will issue the notice to proceed by stipulating the date on the
notice of award sent to all successful bidders, or on a separate form for this purpose. Prior to the
stipulated date, the contractor shall execute and file the prescribed number of copies of the
contract and bond and shall furnish to the Commission satisfactory evidence of having comp lied
with insurance requirements.

108.3 Prosecution of Work. The contractor will be expected to start work on the date stipulated
by the notice to proceed. If all contract requirements have been met in accordance with Sec 108.2
the contractor may start work before the date stipulated by the notice to proceed, provided the
engineer is notified in writing at least three days prior to the date on which the contractor expects
to begin.

108.3.1 The contractor shall continuously and diligently prosecute the work in such order and
manner as will ensure the completion of the work within the specified time, and the contractor
shall be fully responsible for the prosecution and coordination of all work being p erformed under
the contract.

108.3.2 The work in progress shall receive the personal attention either of the contractor or of a
competent and reliable representative of the contractor who shall have full and final authority to
act for the contractor. If authority is delegated to a representative of the contractor, the contractor
shall notify the engineer in writing, stating the name of the person authorized to act as the
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contractor’s representative, and stating the name or names of persons authorized to sign the
various documents such as weekly reports, change orders, force account statements, labor
payrolls and any other documents that may be required during the progress of the work. If
progress at any time is not adequate to meet the contractor's schedule and the contract
completion time, the contractor shall take all steps necessary to complete the work in the time
and manner specified in the contract.

108.3.3 Prior to beginning any work on contracts involving a joint venture, the joint venturers
shall appoint and maintain a single representative having full and final authority to act for the
joint venture. The engineer shall be notified in writing of the name of this representative and of
any replacements.

108.4 Progress Schedules. The contractor shall submit a progress schedule to the engineer for
review prior to or at the pre-construction conference. The progress schedule shall be used to
establish construction operations and to monitor the progress of the work, although the engineer's
determination of the then major operation or controlling item of work will always prevail. The
progress schedule shall be in the form specified in Sec 108.4.1, unless the contract contains
different requirements. The progress schedule shall be based on the number of working days,
calendar days or other increments as set forth in the contract that the contractor expects to
require in completing the project, recognizing the capabilities of labor, equipment, arrangements
for material, mobilization, shop drawing preparation and approvals, and other relevant items. If
an electronic computer software program is used to generate the schedule, the initial and any
revised schedules shall be accompanied by a disk containing the schedule files in the native format
of the software program used to create the schedule. The disk shall be labeled with the contract
ID, route, county, date of revision, and the name of the software program used. The contractor
will not be required to provide any copies of the software program.

108.4.1 Form and Contents of Progress Schedule. The progress schedule shall contain an
activities schedule bar chart and may, at the contractor's option, include a written narrative that
breaks down into detail the time in working days, calendar days or completion date involved in
performing all construction activities for the duration of the project, and which is in a suitable
scale as to indicate the percentage of work scheduled for completion at any time. The schedule
shall indicate all interdependencies between activities. The progress schedule shall also clearly
outline the intended maintenance of traffic, work phasing provided by the contract and such other
information, as required by the contract.

108.4.2 Preparation of Initial Schedule. The contractor shall complete development of a
progress schedule and present a copy to the engineer prior to or at the pre-construction
conference.

108.4.2.1 The construction time, as indicated by the progress schedule, for the entire project or
any milestone, shall not exceed the specified contract time. If any milestone date or contract
completion date is exceeded in the schedule, time estimates on the progress schedule shall be
revised. The controlling activity shall be clearly shown for each day of the schedule. A controlling
activity will be defined as that part of a progress-controlling item or items that must be
performed before the next progress-controlling item of work can be started. Following a review of
the progress schedule by the engineer, the engineer and contractor will meet for a joint review,
correction and adjustment of the schedule, if necessary.

108.4.2.2 If necessary this process will be repeated. However, the schedule shall be finalized by
the contractor within seven days after request for correction and adjustment to the schedule.

108.4.3 Cost and Intent of Progress Schedules. The review by the engineer of any progress
schedule will not constitute a determination that the schedule is reasonable, that following the
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schedule will result in timely completion, or that deviation will result in a delayed completion.
The progress schedule, and any updates provided, is not a part of the contract. If the schedule
reflects a completion date different than that specified in the contract, that does not void the
completion date or working days specified in the contract. If any schedule reflects a completion
time earlier than that specified in the contract, the contractor specifically understands that no
claim for additional contract time or compensation will lie against the Commission if the work is
not completed by the earlier time shown on the schedule. It will be the contractor's resp onsibility
to determine the most feasible order of work consistent with the requirements of the contract.

108.4.3.1 No direct payment will be made for furnishing progress schedules or revisions.

108.4.3.2 If the contractor fails to comply with the requirement to supply an initial or any
revised progress schedule, the engineer may withhold progress payments until a schedule has
been submitted and reviewed.

108.4.4 Revised Progress Schedules. The contractor shall provide a revised progress schedule,
which will then become the current progress schedule:

(a) When departure from the existing progress schedule makes it apparent to the engineer
or the contractor that the project will not be completed in the time provided in the
contract.

(b) When the engineer or the contractor determines that the progress schedule requires
revisions for any reason.

108.5 Labor, Methods and Equipment. The contractor shall at all times employ sufficient labor,
methods and equipment for prosecuting the work to full completion in the time and manner
required by the contract.

108.5.1 All workers shall have sufficient skill and experience to properly perform work assigned.
The engineer may demand the dismissal of any person employed by the contractor in, about or
upon the work, who engages in misconduct, is incompetent or negligent in the due and proper
performance of assigned duties, or who neglects or refuses to comply with any proper directions
given. Such a person shall not again be employed thereon without the written consent of the
engineer. Should the contractor continue to employ or re-employ any such person, the engineer
may suspend the work until the contractor complies with such orders.

108.5.2 All equipment used on the work shall be of sufficient size and in such mechanical
condition to meet requirements of the work and to produce satisfactory work. The condition or
use of equipment on any portion of the project shall not cause damage to the roadway, adjacent
property or other highways, or injury to any person.

108.5.3 The intent of the contract is to provide performance-type specifications to the extent
consistent with producing finished work meeting the intent of the contract documents. Therefore,
the methods and equipment to be used by the contractor in accomplishing the work will not be
prescribed in the contract, and the contractor is free to use any method or equipment that will
accomplish the contract work in conformity with the requirements of the contract. The failure of
the engineer to object to contractor's equipment or methods will never constitute agreement that
the equipment or methods used are appropriate.

108.5.4 If the contract specifies that the construction be performed by the use of certain methods
and equipment, such methods and equipment shall be used unless otherwise authorized by the
engineer. If the contractor desires to use a method or type of equipment other than those
specified in the contract, authority shall be requested from the engineer. The request shall be in
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writing, including a full description of the proposed methods and equipment to be used and an
explanation of the reasons for making the change. If approval is given, the contractor shall be fully
responsible for producing work in conformity with the contract. If the engineer determines that
the work produced does not meet contract requirements after use of the substitute method or
equipment, the contractor shall discontinue the use of the substitute method or equipment and
shall complete the remaining construction with the methods and equipment specified in the
contract. The contractor shall remove deficient work and replace the work as specified in the
contract, or take such other corrective action as directed by the engineer. Except as provided in
Sec 104, no change will be made in the basis of payment for the construction items involved or in
contract time as a result of approving any method or equipment change.

108.6 Temporary Suspension of Work. The engineer has authority to suspend any or all of the
work in accordance with Sec 105 for such time as necessary. If it becomes necessary to stop work
for an indefinite period, the contractor shall store all material in a manner that will protect the
material from theft or damage, shall not unnecessarily obstruct traffic, shall take every precaution
to prevent damage to or deterioration of work performed, shall provide suitable drainage of the
roadway by opening ditches, shoulder drains, etc. and shall erect temporary structures where
necessary. The contractor may suspend work for reasonable cause upon written approval from
the engineer. During such a period in which work is suspended, liquidated damages will not accrue
unless such suspension is due to the contractor's failure to comply with the contract. If work has
been suspended, the contractor shall notify the engineer in writing at least 48 hours before
resuming op erations.

108.7 Contract Time for Completion of the Work. The time for the completion of the work is
specified by calendar days, calendar date or working days in the contract. Time is an essential
element of the contract, and it is therefore important that the work be pursued vigorously to
comp letion.

108.7.1 Completion by Calendar Days or Calendar Date. Any computation of time by
calendar days or calendar date will be based on the seasonal importance of days on the basis of
weighted time tables on file in the Office of the Secretary of the Commission and available on the
MoDOT website. If a change in the work is directed by the engineer, the contractor will be
allowed an extension of contract time based on the weighted time tables and the ratio of the cost
of such additional work to the contract price, unless it can be established that the additional work
required more time than is indicated. In such cases, the actual time required, as determined by the
engineer, may be allowed.

108.7.1.1 If the notice to proceed is not issued and effective within 35 days after the award or the
later date specified in the contract due to any failure of the Commission, the contractor will be
given an extension of contract time equal to the number of calendar days after the 35th day or the
later date specified in the contract, until the notice to proceed is effective. Such a delay in the
effective date of the notice to proceed will be an excusable, noncompensable delay.

108.7.1.2 The contractor will not be entitled to any extension of contract time because of
unsuitable weather conditions or the effects of weather conditions unless authorized in writing by
the engineer as an excusable, noncompensable delay under Sec 108.14.1.

108.7.2 Completion by Working Days. If the time for the completion of the work is based on
working days, this time will be specified in the contract. A working day will be defined as any
day when, in the judgment of the engineer, soil and weather conditions would permit the major
operation of the project for six hours or more, unless other unavoidable conditions prevent the
contractor's operations. If conditions require the contractor to stop work in less than six hours,
the day will not be counted as a working day.
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108.7.2.1 December 15 to March 15, both dates inclusive and Saturdays, Sundays, and holidays
established by law will not be counted as working days.

108.7.2.2 The count of working days will start on the date the contractor starts construction
operations, or the effective date of the notice to proceed, whichever is earlier. The engineer will
determine when a working day is to be charged. The engineer may make allowance for working
days lost due to causes justifying their elimination from the count of working days. No allowance
will be made for delay or suspension of the prosecution of the work due to fault of the contractor.
On each contractor pay estimate the engineer will give the contractor written notice of the number
of working days charged since the preceding pay estimate. Any objection by the contractor to the
number of working days so charged shall be made in writing within five days, setting forth the
contractor's objections and specifying the reasons therefore, or those objections shall be forever
waived and will not constitute the basis for an excusable or compensable delay.

108.7.2.2.1 Where projects specify signal or lighting equipment as the major work items, working
days will not begin until 104 calendar days after the date of the Notice to Proceed or until such
time as the signal or lighting equipment is available to the contractor, or until the contractor begins
work, whichever date is the earliest, to allow time for the fabrication and delivery of signal posts
and lighting poles.

108.7.2.3 In case the final value of all work performed exceeds the original contract amount, an
extension in the working days will be granted the contractor. The extension will be made by
increasing the contract time by the ratio of the total final cost of all work performed under the
contract to the total amount of the original contract. Incentive/disincentive, bonus or deduction
adjustments will not be used in this computation. For a combination of projects awarded as a
single contract, the extension will be made in a similar manner. If it can be established that the
extra work required more time than indicated, the actual number of working days required, as
determined by the engineer, may be allowed.

108.8 Liquidated Damages for Failure or Delay in Completing Work on Time.

108.8.1 If the contractor or, in case of default, the surety fails to complete the work within the
time specified in the contract, or within such extra time as may be allowed in the preceding
sections, a deduction of an amount specified in the contract will be made for each day that the
contract remains incomp lete after the time allowed for completion. The amount specified in the
contract is agreed upon, not as a penalty, but as liquidated damages for loss to the Commission
and the public. This amount will be deducted from any money due the contractor. The contractor
and surety will be liable for all liquidated damages. Permitting the contractor to continue the work
after the expiration of the specified time or any extension of time will not constitute a waiver by
the Commission of any contractual rights.

108.8.1.1 The liquidated damages shown in the contract will be listed separately as contract
administrative costs and project road user costs. A combination of projects awarded as a single
contract will be considered as one unit for the determination and assessment of the administrative
liquidated damages. The road user costs will be specified independently for each project in the
contract and will be assessed independently for each project not completed within the time
specified in the contract.

108.8.1.2 The Commission may waive the road user cost as may accrue if the work is deemed to
be significantly complete. A project will be considered significantly complete when all necessary
signing, pavement markings in accordance with Sec 620, guardrail, signals, all permanent traffic
control devices and other safety appurtenances have been installed and are operational. At a
minimum, traffic must have complete use of the roadways and shoulders, with no delays due to
construction activity. The suspension of the road user cost by the engineer will not constitute a
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waiver by the Commission of any contractual rights, and its application will be contingent upon
the discretion of the engineer in comp leting the remaining items of work.

108.8.1.3 Regardless of the method used to specify contract time for completion of the work,
liquidated damages will not be charged as follows:

(a) From December 15 through March 15, both dates inclusive.
(b) For Saturdays, Sundays, and holidays established by law.

(c) During any period of sod maintenance, as specified in Sec 803, if such maintenance is
the only work remaining and the contractor can perform the maintenance without
inconveniencing the traveling public.

(d) During the final 15 consecutive day test period for a signal system, as specified in Sec
902, provided all other work has been completed.

108.8.2 The Commission will not be required to file a claim or counterclaim under Sec 105.16.5 or
any other provision, to assess or retain liquidated damages.

108.8.3 The contractor and surety shall be liable for liquidated damages chargeable under the
contract when the work is completed after default of the contract, unless the delay is caused by
the Commission. A delay in the work or the final completion of the project caused by the
Commission shall not void the provisions of the contract as to liquidated damages and will be
considered an excusable, noncompensable delay.

108.9 Signal and Lighting Malfunctions. If the engineer invokes the option under Secs 901,
902 or 903 to have MoDOT personnel or a third party correct a lighting, signal or sign lighting
malfunction, the contractor will be charged for the service. If MoDOT personnel make the
correction, the charge will be computed as five times the cost for all replacement parts, equipment
rental, salaries and fringe benefits. If a third party makes the correction, the contractor will be
charged 1.2 times the charges billed the Commission by the third party. However, in no case will
the charge be less than $100.

108.10 Default of Contract. After notice and an opportunity to remedy, the engineer may
declare the contractor in default, if the contractor:

(a) Fails to begin the work under the contract within the time specified to begin work.

(b) Fails to perform the work with sufficient resources to assure the timely completion
of the work.

(c) Fails to perform the work in accordance with the contract requirements, or neglects or
refuses to remove and replace rejected material or unacceptable work.

(d) Discontinues the prosecution of the work.

(e) Fails to resume work that has been discontinued within a reasonable time after notice
to do so.

(f) Becomes insolvent, is declared bankrupt or commits any act of bankruptcy or

insolvency, allows any final judgment to remain unsatisfied or makes an assignment for
the benefit of creditors.
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(g) Fails to comply with contract requirements regarding prevailing wage pay ments, DBE
or EEO requirements.

(h) Is a party to fraud.

108.10.1 The engineer will give notice in writing to the contractor and surety of the condition
described in Sec 108.10, and advise the contractor and surety of the actions required for remedy.
If the contractor does not proceed to remedy the condition within ten days of receipt of this
notice, the engineer may declare the contractor in default. The declaration of default will be made
in writing to the contractor and the surety.

108.10.2 If within ten days after receipt of the declaration of default, the surety does not proceed
to assume the contract for completion under the direction of the engineer, the Commission has full
power and authority, without impairing the obligation of the contract or the bond:

(a) To take over the completion of the work.

(b) To appropriate or use any or all project material and equipment that is suitable and
acceptable.

(c) To enter into agreements with others.

(d) To use such other methods as in its judgment may be required for the completion of
the contract in an acceptable manner.

108.10.3 Liability for Costs. The contractor and surety shall be liable for all costs and expenses
incurred in completing the work, and for all liquidated damages in conformity with the contract.
The contractor and surety are obligated to comply with all change orders and directives of the
engineer to the same extent, and for the same compensation, if any, as the contractor would have
been in the absence of default. In case the sum of such liquidated damages and the expense so
incurred is less than the sum that would have been payable under the contract if the work had
been completed by the contractor, the contractor or surety will be entitled to receive the
difference. If the sum of such expense and such liquidated damages exceeds the sum that would
have been payable under the contract, the contractor and surety will be liable and shall pay the
amount of such excess. This provision will apply regardless of whether the surety or the
Commission completes the contract work. The contractor and surety will solely be liable for the
costs and expenses of a completing contractor, laborers and suppliers with which either has
contracted.

108.10.4 If it is determined after termination of the contractor's right to proceed that the
contractor was not in default, the rights and obligations of the parties will be the same as if the
termination had been issued for the convenience of the Commission under Sec 108.11. Sums to
which a contractor may be entitled as a result of the contract termination will be limited to
amounts determined under Sec 108.11.

108.10.5 Sureties' Continued Acceptability. A surety failing to proceed within ten days after
the written declaration of default by the engineer under Sec 108.10 may be required to show cause
to the Commission why the surety should continue to be accepted for future bonds.

108.11 Termination of Contract for Convenience of the Commission. The Commission may
terminate the entire contract, or any portion thereof, if the engineer determines that a termination
is in the Commission's best interest. The engineer will deliver to the contractor and surety a
notice of termination specifying the extent of termination and the effective date. A termination of
the contract for convenience may be directed at any time after the Commission has made a
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determination to award a contract. The bidding documents may provide for a termination of the
contract for convenience under this section upon the occurrence or nonoccurrence of a specified
event after bid opening.

108.11.1 Submittals and Procedures. After receipt of a notice of termination, the contractor
shall immediately proceed with the following obligations:

(a) Stop work as specified in the notice.

(b) Place no further subcontracts or orders for material, supplies, services or facilities,
except as necessary to complete the portion of the contract that has not been terminated.

(c) Terminate all subcontracts to the extent they relate to the work terminated.

(d) Settle with subcontractors and suppliers all outstanding liabilities arising from the
termination.

(e) Transfer title and deliver to the Commission, work in progress, completed work,
supplies and other material produced or acquired for the work terminated, and completed
or partially completed plans, drawings, information and other property that, if the
contract had been completed, would be required to be furnished to the Commission.

(f) Complete performance of the work not terminated.

(g) Take any action that the engineer directs to protect and preserve contract-related
property that is in the possession of the contractor in which the Commission has or may
acquire an interest.

108.11.2 Settlement Provisions. When the Commission orders termination of all or a part of the
contract effective on a certain date, completed items of work as of that date will be paid for at the
contract unit price. Payment for partially completed work will be made either at agreed prices or
under the provisions below. When items are eliminated in their entirety by such termination, the
contractor will be paid for actual work done and actual costs incurred before notification,
including mobilization of equipment or material.

108.11.2.1 Additional Costs. Within 60 days of the effective termination date, the contractor
shall submit any request for additional damages or costs not covered in Sec 108.11 or elsewhere in
the contract. Such a request may include only such cost items as: mobilization, overhead expenses
proven to be attributable to the project or the part terminated and not paid for under work not
terminated, subcontractor costs not otherwise paid for, actual idle equipment and idle labor cost
only for any time the work is stopped in advance of the termination date, guaranteed payments
for private land usage as part of the original contract, and any other actual cost for which the
contractor feels reimbursement should be made.

108.11.2.1.1 Anticipated profits, including anticipated earnings on usage of owned equipment,
and impact, delay or other direct or indirect costs resulting from this termination that are not
expressly authorized, will not be compensable as part of any settlement.

108.11.2.1.2 The contractor and the engineer may agree upon the whole or any part of the amount
to be paid because of the termination. The amount may include a reasonable allowance for profit
on work done. The agreed amount may not exceed the total contract price as reduced by the
amount of payments previously made and the contract price of work not terminated. The
contract will be amended and the contractor paid the agreed amount.
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108.11.2.2 Additional Cost Review. If the contractor and the engineer fail to agree on the whole
amount to be paid the contractor because of the termination of work, the Commission will pay
the amounts determined as follows, but without duplication of any amounts agreed upon in Sec
108.11.2.1:

(a) For contract work performed before the effective date of termination, the total,
without duplication of any items of:

(1) The actual cost of work performed.

(2) The cost of settling and paying termination settlements under terminated
subcontracts that are properly chargeable to the terminated portion of the
contract if not included in Sec 108.11.2.1.

(3) A sum for profit on the actual cost of work performed as determined by the
engineer to be fair and reasonable. The engineer will allow no profit under this
section if the contractor's costs incurred on work performed exceed the contract
prices paid.

(b) The reasonable costs to settle the work terminated, including:

(1) Internal accounting and clerical expenses reasonably necessary for the
preparation of termination settlement proposals and support data, including
expenses for termination and settlement of subcontracts.

(2) Storage, transportation and other costs incurred, reasonably necessary for the
preservation, protection or disposition of the termination inventory.

(c) For normal spoilage and to the extent that the engineer expressly accepts the risk of
loss. The engineer will exclude the fair value of property that is destroyed, lost, stolen or
damaged so as to become undeliverable to the Commission or to the buyer.

108.11.2.2.1 In arriving at the amount due the contractor under this clause, there will be deducted:

(a) All advanced payments for mobilization, services or facilities, or other payments to
the contractor under the terminated p ortion of the contract.

(b) Any claim that the Commission has against the contractor under the contract.

(c) The agreed price for or the proceeds from the sale of material, supplies or other items
acquired and sold by the contractor, and not recovered by or credited to the Commission.

(d) Any costs saved as a result of the termination.

108.11.2.2.2 If the termination is partial, the contractor may file a proposal with the engineer for
an equitable adjustment of the price or prices of the continued portion of the contract. The
engineer will make any equitable adjustment agreed upon. Any proposal for an equitable
adjustment under this clause shall be requested within 60 days from the effective date of
termination unless extended in writing by the engineer.

108.11.2.2.3 The contractor shall maintain and make available all project cost records to the
engineer for audit to the extent necessary to determine the validity and amount for each item
requested. This will include, but is not limited to, all items described in Sec 105.16. These records
and documents shall be made available to the engineer at the contractor's office at all reasonable

96



times, without any direct charge. If approved by the engineer, photographs, microphotographs or
other authentic reproductions may be maintained instead of original records and documents.

108.11.3 Effect of Termination. Termination of the contract or portion thercof will not relieve
the contractor of contractual responsibilities for the work completed, nor will termination relieve
the surety of the surety’s obligation for and concerning that part of the contract not terminated or
any just claim arising out of the work performed.

108.12 Notice to Contractor and Surety. Notice to the contractor, in case of default or
termination of the contract, shall be deemed to be served when delivered to the person in charge
of any office used by the contractor, the contractor's representative at or near the work or by
certified mail addressed to the contractor's last known place of business. Notice to the surety
shall be deemed served when mailed to the surety's address as shown in the contract by certified
mail.

108.13 Termination of Contract for Misconduct. For the purposes of the following provision,
"state" will include the State of Missouri and any other state, commonwealth or territory of the
United States. The Commission may declare the contract to be terminated at any time after the
contract is awarded and prior to final acceptance of the project, for any one or more of the acts
set forth below, if the act occurred after the bid opening or within two years immediately
preceding the date of the bid opening, unless the act is a basis for an adverse action under 49
CFR, Part 29 in which case the time limit will not apply, on any Commission or other federal,
state or local government or privately awarded contract:

(a) Receiving or giving any currency or item of value in order to influence the competitive
bidding process or the award of a competitively bid contract; bid-rigging, collusion or any
similar act or communication with any person or firm in restraint of competitive bidding
on a contract; or to obtain or grant an advantage in obtaining the award of such a contract.

(b) Fraud, dishonesty or a material misrepresentation or omission of fact in any request
for proposal or bid submitted to a private firm or governmental agency, or in any contract
documents submitted to such a firm or agency.

(c) M aking or receiving kickbacks or payments of currency or any item of value in order
to obtain or retain any contract or payment thereunder, or in return for an agreement to
make or for the making of any false statements or material misrepresentations or
omissions of fact to any federal, state or local governmental agency or private firm
relevant to contract comp liance.

(d) Suspension, debarment or other disqualification of the contractor, or determination
that the contractor is not a responsible bidder for public contracting purposes, by any
federal, state or local governmental agency, regardless of whether the sanction is still in
effect at the time of the bid or contract award by the Commission.

(e) Conviction or adjudication of guilt in any criminal proceeding in a federal or state
court, regardless of whether sentence was suspended or executed, for any act an element
of which is fraud, dishonesty or moral turpitude, which conduct is relevant to a
determination of the responsibility of the contractor.

(f) Commission of any act or failure to act, such that the contractor is subject to the
determination that the contractor is not a responsible bidder under the contract or under

applicable Missouri or federal law.

108.13.1 The acts, omissions and liabilities of persons or firms affiliated with the contractor or of
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persons that are principals of the contractor, are those of the contractor, unless the circumstances
clearly negate that conclusion. Persons or firms are "affiliates" of each other if, directly or
indirectly, either one controls or has the power to control the other or a third person controls or
has the power to control both. Examples of control include, but are not limited to: interlocking
management or ownership, identity of interests among family members, shared facilities and
equipment, common use of employees on projects or a new business entity organized following
the determination of ineligibility or non-responsibility of a person or firm which has the same or
similar management, ownership or principal employees as the ineligible person. A "principal" will
be defined as an officer, director, owner, partner or other natural person within a firm with
primary management, supervisory or contracting responsibilities.

108.13.2 The Commission will not declare the contract terminated pursuant to this section if the
contractor made a full and complete disclosure of the acts and circumstances described in Sec
108.13 to the Commission in the bid or in writings submitted with the bid and the Commission
did not determine the contractor to be non-responsible prior to making the award of the contract.
The Commission will not be precluded from terminating the contract under this section if the
information provided by the contractor did not constitute a full and complete disclosure of all
facts and circumstances pertinent to the issue of the responsibility and integrity of the contractor.

108.13.3 The procedures for notice of the proposed termination of the contract and the
contractor’s right to be heard regarding that proposed action will be those in accordance with a
proposed disqualification or suspension under the provisions of 7 CSR 10-18. After notice and
an opportunity to be heard, upon a finding of the existence of a basis to terminate a contract
under this section, the Commission may terminate the contract immediately or at the occurrence
of some specific date or event in the future, prior to project completion, upon delivery of a
written notice to the contractor by actual service or by certified mail, return receipt requested,
sent to the address of record of the contractor. Effective with the contract termination date, the
contractor shall discontinue further work on the project and shall instruct subcontractors and
suppliers to do the same, other than to remove promptly the contractor’s personnel, equipment
and supplies from the project site. The contractor will be paid for all completed work to that date
at the contract price. At the option of the engineer, the Commission may assume the possession
and cost of any specially fabricated material or supplies for the project that have been ordered
prior to notice of termination, but have not been installed on the date of termination. The
contractor and surety will be liable to the Commission for all costs and expenses incurred by the
Commission in completing the project, including, but not limited to, the Commission's costs to
redraft and rebid the project, which costs and expenses exceed the total of the contractor's bid
price plus additional expenses allowed by the engineer during the contractor's work on the
project, less the amount paid to the contractor by the Commission. The Commission will not be
liable for damages for breach of contract or in any other action or respect for declaring a default if
one exists under this section and for terminating the contract prior to completion by the
contractor.

108.13.4 The satisfactory performance of a contract, prior to the notice to the contractor of the
intent to terminate the contract for misconduct, will not be a basis to determine whether the
contract may be terminated for misconduct under this section.

108.13.5 The contractor shall file any claim the contractor has against the Commission within 60
days after the effective date of termination, pursuant to the procedures of Sec 105. The
Commission will file any claim the Commission has against the contractor or surety within

60 days of the date of final acceptance of the project, whether or not it is renumbered or
redesigned, and whether completed by the surety, by a successor contractor retained by the
Commission, or by the Commission itself. Any Commission claim will be filed pursuant to the
procedures of Sec 105.
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108.14 Determination of Compensation and Contract Time Extension for Excusable,
Noncompensable and Compensable Delays. An extension of the contract time may be granted
under the following conditions provided documentation has been given to the engineer in
accordance with Secs 108.14.3 through 108.14.5. Strict adherence to the provisions of this section
will be a condition precedent to the contractor's entitlement to an extension of contract time or
compensation because of project delays.

108.14.1 Excusable or Noncompensable Delay. Contract time allowed for the performance of
the work may be extended for delays caused by acts of God, acts of the public enemy, fires,
floods, earthquakes, epidemics, quarantine restrictions, strikes, freight embargoes, unusually
severe weather or other delays not caused by the contractor's fault or negligence.

108.14.2 Compensable Delay. Contract time allowed for performance of the work may be
extended for delays caused by the Commission. The contractor may be granted an extension of
time and additional compensation only as provided by Sec 109.

108.14.3 Notification of Delay. Within seven days of the occurrence of a delay to the
prosecution of any phase of the work, the contractor shall notify the engineer in writing of such a
delay and indicate that a request for delay consideration will be filed. Delay costs incurred prior
to notifying the engineer that operations have been delayed will be noncompensable.

108.14.4 Procedures Following a Delay. The contractor shall keep daily records of all non-
salaried labor, material costs and equipment expenses for all operations affected by the delay.

108.14.4.1 The contractor shall maintain a daily record of each operation affected by the delay
and the station location of the operations affected. Daily records of the operations and stations
will also be maintained by the engineer. Each M onday, the contractor shall compare the previous
week's daily records with the records kept by the engineer. The contractor shall also prepare and
submit written reports to the engineer each Monday containing the following information:

(a) Number of days behind schedule due to the delay.

(b) A summary of all operations that have been delayed or will be delayed.

(c) In the case of a claimed compensable delay, the contractor shall explain how the
Commission's act or omission delayed each operation and estimate the amount of time
required to complete the project.

(d) An itemized list of all extra costs incurred, including:

(1) How the extra costs relate to the delay and how the costs are being calculated
and measured.

(2) The identification of all non-salaried project employees for whom costs are
being compiled.

(3) A summary of time charges for equipment, identified by manufacturer's year

and model and the contractor's number, for which costs are being compiled.

108.14.4.2 The contractor shall provide written notice to the engineer within seven days of the
results of the comparison of the detailed reports performed each Monday and shall define any
disagreements between specific records.
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108.14.4.3 Failure to meet to review the engineer's records or to report disagreements between the
records will be considered conclusive evidence that the engineer's records are accurate.

108.14.5 Procedures Following Completion of Work Allegedly Delayed. Within the earlier of
15 days of completion of any phase of work allegedly delayed, or of project completion, the
contractor shall submit a report to the engineer containing the following information:
(a) A description of the operations that were delayed and the documentation and
explanation of the reason for the delay, including all reports prepared by or for the
contractor.

(b) An as-built chart or other graphic depiction of how the operations were delayed
based on the contractor's most recent progress schedule prior to the delay event.

(c) An item by item measurement and explanation of extra costs requested for
reimbursement due to the delay.

108.14.5.1 All costs shown in the report submitted to the engineer must be directly caused by the
delay event and shall reflect the actual costs incurred as shown on the contractor's project cost
records kept in the ordinary course of business.

108.14.5.2 The engineer will review the contractor's submission and any reports prepared for the
engineer. A written decision will be provided to the contractor within 60 days of the receipt of the
complete contractor's submission. This time may be extended if the engineer requires additional
information. The contractor shall state affirmatively in writing when the contractor has made a
comp lete submission of information regarding a delay event.

108.14.5.3 In the case of compensable delays, if the engineer determines that the Commission is
responsible for delays to the contractor's operations, the engineer's written decision will reflect
the nature and extent of any resulting equitable adjustment to the contract in accordance with Sec
109.

108.15 Suspension of Work Directed by the Engineer.

108.15.1 If the performance of all or any portion of the work is suspended or delayed by the
engineer for an unreasonable period of time not originally anticipated, customary or inherent to
the construction industry, and the contractor believes that additional compensation 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 seven days of receipt of the notice to resume work. The
request shall set forth the reasons and support for such an adjustment. The procedures of Secs
108.14.4 and 108.14.5 will apply to requests for additional compensation or time claimed by the
contractor as a result of a suspension of work directed by the engineer under this section.

108.15.2 Upon receipt, the engineer will evaluate the contractor's request. If the engineer agrees
that the cost or time required for the performance of the contract has increased as a result of such
a suspension and the suspension was caused by conditions beyond the control of and not the
fault of the contractor, suppliers or subcontractors, and not caused by weather, the engineer will
make an adjustment, excluding profit, and modify the contract in writing accordingly. The
engineer will notify the contractor of the engineer's determination whether or not an adjustment of
the contract is warranted.

108.15.3 No contract adjustment will be made unless the contractor has submitted the request for
adjustment within the time prescribed.

108.15.4 No contract adjustment will be allowed under this clause to the extent that performance
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would have been suspended or delayed by any other cause, or an adjustment is provided for or
excluded under any other term or condition of the contract.
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SECTION 109
MEAS UREMENT AND PAYMENT

109.1 Measurement of Quantities. All work completed under the contract will be measured by
the engineer according to United States standard measure or will be paid for on a contract
quantity basis as set out elsewhere in these specifications. The method of measurement and basis
of payment will be made to the nearest whole number unless specified otherwise. When the
contract quantity of any item is found to include appreciable errors, or when an authorized
revision of the plans is made, the quantity will be corrected before making final payment. The
method of measurement and computations to be used in determination of quantities of material
furnished and of work performed under the contract will be those methods generally recognized
as conforming to good engineering practice.

109.2 S cope of Payment.

109.2.1 Compensation. The contractor shall receive and accept compensation provided for in
the contract as full payment for performing all work under the contract in a complete and
acceptable manner, and for all risk, loss, damage or expense arising from the work or the
prosecution thereof subject to Sec 109.8.

109.2.2 Completed Improvements. The payment of any current or final estimate, or the
acceptance of any portion of the work as provided in the specifications, will not affect the
obligation of the contractor to submit for final acceptance a completed improvement in
accordance with the contract.

109.3 Compensation for Altered Quantities. When the accepted quantities of work vary from
the quantities in the contract, the contractor shall accept payment at the original contract unit
prices for the accepted quantities of work done. No allowance will be made for any increased
cost, except as provided in Sec 104 and Sec 108.

109.4 Differing Site Conditions and Changes in the Work. Contract adjustments to
compensate for changes in the work or extra work caused by differing site conditions or changes
in the work performed in accordance with Sec 104 will be determined by use of one of the
following methods, in order of precedence

109.4.1 Contract Unit Prices. Where contract unit prices exist, the contract unit price will
always be applied without deviation, unless the effect of a differing site condition or a significant
change in the character of the work requires an equitable adjustment to a contract unit price under
the terms of this contract. Equitable adjustments will exclude any anticipated profits.

109.4.2 Unit Prices or Lump Sum Amount Agreed Upon in the Change Order Authorizing
the Work. Where contract unit prices do not exist for the work to be done, the parties may agree
to such unit prices or a lump sum price for that work. Where an equitable adjustment to a unit
price is required, the parties may agree to the adjustment to be made to the contract unit price,
excluding any anticipated profits. Prior to agreeing upon such unit or lump sum prices, the
engineer may require from the contractor any information to which the engineer is authorized
under Sec 104.

109.4.3 Equitable Adjustment. In all other cases, except work ordered to be performed under
force account, the engineer will make an equitable adjustment to or determination of the affected
contract prices for the work, based on the contractor's actual costs to perform the work. This
determination will be consistent with the contractor's other proven costs to perform the contract
work, as shown in the contractor's bid computations and project cost records, produced and kept
in the ordinary course of business. Prior to making an equitable adjustment, the engineer may
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require from the contractor any information relevant to that determination, including the
information authorized under Sec 104. The condition precedent to determination of contractor
entitlement and amount of any contract adjustment and Commission liability will be that the
adjustment:

(a) Is supported by demonstrated actual excess costs incurred, including by an audit of
the actual costs, unless expressly waived by FHWA on federal aid projects.;

(b) Has a basis in the terms of the contract;
(c) Has a basis in terms of applicable Missouri law and;
(d) Is in accordance with prevailing principles of public contract law.

109.4.4 Application of Force Account. Force account, as computed under Sec 109.5, will apply
to determine the amount of compensation for a contract adjustment under Sec 109.4 only when
expressly directed to be used in writing by the engineer and in no other instance whatsoever for
any determination of contract adjustments for any work performed on the project, whether
claimed under the contract, for breach of the contract, arising from a claimed representation by
which the contract was induced or any other basis.

109.5 Force Account Computation.

109.5.1 Labor. For all lead workers and laborers, the contractor will receive the rate of wage paid
for each hour that said lead workers and laborers are engaged in the force account work.

109.5.1.1 The contractor will receive the actual costs paid to, or on behalf of, employees for
subsistence and travel allowances, health and welfare benefits, pension fund benefits or other
benefits, if such amounts are required by the collective bargaining agreement or employment
contract applicable to the classes of labor employed on the work.

109.5.1.2 An amount equal to 20 percent (5 percent profit and 15 percent overhead) of the sum
of the above items will also be paid the contractor.

109.5.2 Insurance and Taxes. For property damage, liability and worker's compensation
insurance premiums, unemp loyment insurance contributions and social security taxes on the force
account work, the contractor will receive the actual cost paid, to which 20 percent (5 percent
profit and 15 percent overhead) will be added.

109.5.3 Material. For material accepted by the engineer and used, the contractor will receive the
actual cost of such material delivered on the work, including transportation charges paid
(exclusive of equipment rentals as hereinafter set forth), to which cost 20 percent (5 percent
profit and 15 percent overhead) will be added. For all material used in connection with, but not
entering permanently into the work, reasonable depreciation will be allowed.

109.5.4 Equipment. For only that contractor-owned equipment necessary to accomplish the
force account work, including all fuel and lubricants, tires and repairs, the contractor will be
allowed an hourly rate equal to the monthly rental rate divided by 176 hours as set out in the
Rental Rate Blue Book for Construction Equipment on file in the Office of the Secretary of the
Commission at the time the work is begun. The allowed rates will be the rate adjustment factor
multiplied by the bare hourly rates multiplied by the regional adjustment factor, plus the
estimated operating cost per hour. The allowed time will be the actual operating time on the work.
For the time required to move the equipment to and from the site of the work and any authorized
standby time, the rate will be 50 percent of the hourly rate after the actual operating costs have
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been deducted. All allowed time shall fall within the authorized working hours for such extra
work. No payment will be allowed for time elapsed while equipment is broken down or being
replaced. The hourly rental rates will apply only to equipment that is already on the job. If the
actual unit of equipment to be used is not listed in the schedule, the rate listed for similar
equipment with the approximate same initial cost shall be used. Equipment to be used and all
prices shall be agreed upon in writing before such equipment is used. An amount equal to 20
percent (5 percent profit and 15 percent overhead) of the sum of these items will also be paid the
contractor. Whenever it is necessary for the contractor to rent equipment, the rental and
transportation costs of the equipment plus five percent for overhead will be paid. In no case shall
the rental rates exceed those of established distributors or equipment rental agencies. All prices
shall be agreed upon in writing before such equipment is used.

109.5.5 Miscellaneous. No additional allowance will be made for general superintendence, the
use of small tools or other costs for which no specific allowance is herein provided. Jobsite and
home office overhead expenses shall be considered fully compensated by the payments provided
in Sec 109.5.

109.5.6 Subcontracted Work. For administration and all overhead costs in connection with
approved subcontract work, the Prime contractor will receive an amount equal to five percent of
the actual cost of the subcontracted work. The engineer has the authority to require alterations in
the equipment and labor force assigned to force account work, to limit authorization of overtime
work to that normally used on a project for work of similar nature or to require overtime work
when an emergency exists, and to require the cessation of force account work when adverse
conditions seriously limit productivity.

109.5.7 Statements. No payment will be made for work performed on a force account basis until
the contractor has furnished the engineer with duplicate itemized statements of the cost of such
force account work detailed as follows:

(a) Name, classification, date, daily hours, total hours, rate and extension for each laborer
and foreman.

(b) Designation, dates, daily hours, total hours, rental rate and extension for each unit of
machinery and equipment.

(¢) Quantities of material, prices and extensions.
(d) Transportation of material.

(e) Cost of property damage, liability and worker's compensation insurance premiums,
unemp loy ment insurance contributions and social security.

109.5.7.1 Statements shall be accompanied and supported by receipted invoices for all rental
equipment, material used and transportation charges.

109.5.7.2 If material used on the force account work is not specifically purchased for such work
but is taken from the contractor's stock, then in lieu of the invoices, the contractor shall furnish an
affidavit certifying that such material was taken from contractor's stock, that the quantity claimed
was actually used, and that the price and transportation claimed represent the actual cost to the
contractor.

109.5.8 Compensation. Each day the contractor's representative and the engineer shall compare

records of the cost of work done as ordered on a force account basis. Two copies of these records
will be made by the engineer on forms provided by the Commission, and the copies shall be
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signed at the end of each day by both the engineer and the contractor, one copy to be retained by
the engineer, and one copy to be retained by the contractor. The total payment made, as provided
in Sec 109.5, shall constitute full compensation for such work.

109.6 Method of Payment. Payment to the contractor for furnishing all material and performing
all work under the contract will be deposited electronically in an account number and financial
institution designated by the contractor on form MO 300-1278.

109.7 Partial Payments.

109.7.1 Payment Estimates. The engineer will make semi-monthly payment estimates in writing
for the material in place and the work performed during the semi-monthly interval and the value
thereof at the contract unit bid prices. For partially complete items, the proper percentage with
relation to comp letion will be allowed.

109.7.2 Material Allowance. The engineer may, in any payment estimate, include the value of
any non-perishable material that will be finally incorporated in the completed work. The material
shall be in conformity with the plans and specifications in the contract, and shall not have been
used at the time of such estimate. The value of such material in a single submission from one
supplier shall be no less than $10,000.00. The material shall be delivered to the project or other
location that is approved by the engineer. Any storage area not within the right of way shall be
leased at the contractor's expense with provisions for right of entry by the engineer during the
period of storage. Invoices for material payment shall be submitted to the engineer at least four
days prior to the estimate date. Receipted invoices for all material payments previously allowed
on the estimate shall be submitted to the engineer within 42 days of the date of the estimate on
which material allowance was made or such material allowance will be deducted from future
payments. The amounts paid for such material shall reduce the amount of other partial or final
payments due the contractor for the work performed as the materials are fabricated or
incorporated in the completed work.

109.7.2.1 No partial payment will be made for living or perishable plant material until planted.

109.7.2.2 The engineer may also, on contracts containing 100 tons or more of structural steel,
include in the estimate prepared for partial payment, the value of structural carbon steel or
structural low alloy steel, or both, which is to form a part of the completed work and which has
been produced and delivered by the steel mill to the fabricator.

109.7.2.2.1 The required receipted mill invoice, billing, title or assignment documents or other
documents furnished by the contractor shall include certified mill test reports as described in Sec
1080, containing complete material description, identification, weights, dimensions, heat and unit
numbers, and cost data.

109.7.2.2.2 The structural steel shall be stored separately and used only for the fabricated
structural steel in the contract.

109.7.2.2.3 The weight of the structural steel considered for partial payment shall not exceed the
contract quantity.

109.7.2.3 The engineer may also include in any payment estimate an amount not to exceed 90
percent of the invoice value of any inspected and accepted fabricated structural steel items,
fabricated structural aluminum sign trusses, structural precast items and permanent highway signs
providing the total invoice value of these items is no less than $25,000 for each storage location
for each project.
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109.7.2.4 All material furnished for the work as noted in these specifications will be subject to
shop inspection by the engineer.

109.8 Final Acceptance and Payment. When the project has been accepted as provided in Sec
105, the engineer will prepare the final tabulation of the quantities of work performed. All prior
partial estimates and payments will be subject to correction in the final tabulation and payment.
The contractor will be paid the entire sum found to be due after deducting all previous payments
and all amounts to be retained or deducted under the provisions of the contract. The contractor
shall submit the following for file with the Commission:

(a) An affidavit, on the form prescribed by the Commission, to the effect that all
payments have been made and all claims have been released for all material, labor and
other items covered by the contract bond.

(b) The written consent of the surety to such payment is required if retainage was held.
(c) Any other documents that may be required by the contract.

109.8.1 Final Payment and Claims. If said affidavit regarding subcontractor and third party
debts and claims cannot be given because of a dispute as to the amount or legality of a claim, the
engineer, with the consent of the surety, may consent to and make payment of all of the final
amounts due the contractor if:

(a) The engineer is of the opinion that the claim has not been paid solely because the
contractor is, in good faith, questioning the legality of said claim or its amount.

(b) The engineer is further satisfied that there is good and sufficient bond to fully protect
said claimant.

(c) The contractor's affidavit clearly sets out the facts as to the name and address of the
unpaid claimant or claimants, the amount of the disputed claim, and a brief statement of
the cause of the dispute.

109.8.2 Corrections. Final acceptance will not prevent the Commission from correcting any
measurement, estimate or certificate made before or after completion of the contract. The
Commission will not be prevented from recovering, from the contractor or surety, or both,
overpayments made or costs sustained by the Commission for failure of the contractor to fulfill
the obligations under the contract. A waiver on the part of the Commission of any breach of any
part of the contract shall not be held to be a waiver of any other or subsequent breach.

109.8.3 Defects. The contractor and surety shall be liable to the Commission for latent defects,
fraud or such gross mistakes as may amount to fraud, or as regards the Commission's rights under
any warranty or guaranty without prejudice to the terms of the contract.

109.9 Retained Percentage.

109.9.1 Withholding of Retained Percentage.

109.9.1.1 Retainage may be initiated during contract performance if the engineer determines that
certain events have occurred, including:

(a) Events where federal or state law applicable to the contract require payments be
withheld to enforce a contract obligation.
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(b) Events where the contract otherwise specifically provides for withholding payments
to secure performance.

(c) The occurrence of a cause for withholding payment specified in the Missouri Prompt
Pay Act, 34.057 RSMo. Retainage withheld under these circumstances will be as allowed
by that statute.

(d) When projects are being charged liquidated damages or when it is determined by the
engineer that assessment of liquidated damages is probable and imminent.

109.9.1.2 If retainage is initiated during contract performance, then the greater of the amount
allowed under 34.057 RSMo or five percent will be deducted from the total amount of remaining
work items of each estimate. The retained percentage will be released as provided in these
specifications. The net amount due on the estimate will be certified to the Commission for
payment. This method of retained percentage will not apply to Sec 808.6.

109.9.2 Release of Retained Percentage. As soon as practical after final acceptance of the
work, and after final quantities have been computed or computations have reached a point where
final quantities may be closely estimated, the retained percentage will be paid to the contractor. A
portion of any retained percentage may be released after the project is open to all through traffic,
or the work has been essentially completed. Prior to release of any retained percentage the
contractor shall file with the Commission:

(a) An affidavit, on the form prescribed by the Commission, to the effect that all
payments have been made and all claims have been released for all material, labor and
other items covered by the contract bond.

(b) The written consent of the surety to such payment.
(c) Any other documents which may be required by the contract.

109.9.3 Release with Pending Claims. If said affidavit cannot be given because of a dispute as
to the amount or legality of a claim, the engineer, with the consent of the surety, may consent to
and make payment of all of final amounts and percentage due the contractor if:

(a) The engineer is of the opinion that the claim has not been paid solely because the
contractor is, in good faith, questioning the legality of said claim or its amount.

(b) The engineer is further satisfied that there is good and sufficient bond to fully protect
said claimant.

(c) The contractor's affidavit clearly sets out the facts as to the name and address of the
unpaid claimant or claimants, the amount of the disputed claim, and a brief statement of
the cause of the dispute.

109.10 Assignments. Neither the contract, nor any duties or obligations or rights of the
contractor or the contractor’s surety arising under, from or relating to the contract, or to be
performed as required by the contract, and whether present or prospective, including, without
limitation, money due at any time or any claim of any character arising from or relating to
performance or nonperformance of the contract, whether for breach or otherwise, shall be
assigned or transferred to any other person so as to bind or affect the Commission absent the
express written consent of the surety and the Commission and upon a written request and
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comp liance with such requirements as the engineer or Commission may provide.

109.11 Compensation for Project Delays. This provision will apply to and will control all
contract adjustments, change orders and claims for additional compensation that are time related,
resulting from compensable project delays, inefficiency, standby, extended performance or

described in any other term.

109.11.1 Only the actual and documented additional costs associated with the following items
will be recoverable by the contractor as an equitable adjustment for delay.

(a) Non-salaried labor expenses.

(b) Material costs.

(c) Equipment costs.

(d) Costs of extended job-site overhead.

(e) An additional ten percent of the total of items (a), (b), (c) and (d) for home office
overhead and every other cost for which no specific allowance is provided.

109.11.2 All costs claimed shall be adequately documented when measuring additional equipment
expenses (i.e. ownership expenses) arising as a direct result of a delay caused by MoDOT. Actual
records kept in the usual course of business, measuring actual increased ownership expenses
pursuant to generally accepted accounting principles, may be required at the discretion of the
engineer for determining equipment costs. For delays that the engineer determines to be short-
term, or when the engineer determines this method acceptable, equipment costs shall be calculated
using the provisions for authorized standby time in Sec 109.5.4, except that no increase for
overhead or profit will be allowed in excess of what is established in Sec 109.11.1.

109.11.3 The parties agree that, in any adjustment for delay costs, MoDOT will have no liability
for the following items of damages or expense.

(a) Profit in excess of that provided herein.

(b) Loss of profit.

(c) Labor inefficiencies.

(d) Equipment inefficiencies or reduced production.

(e) Home office overhead in excess of that provided in the percentage allowance in Sec
109.11.1 or herein if none of those percentages applies.

(f) Consequential damages, including but not limited to loss of bonding capacity, loss of
bidding opportunities and insolvency.

(g) Indirect costs or expenses of any nature.
(h) Attorney's fees, claims preparation expenses or costs of litigation.
109.12 Change Orders. Except as otherwise provided for in the change order, an adjustment of

the contract price or time of contract performance in a change order constitutes compensation in
full to the contractor, subcontractors and suppliers for all costs and time effects directly or
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indirectly attributable to the matter described in the change order, for all delays related thereto, for
all impact, cumulative impacts and for performance of the change within the time stated. The
surety's liability under the contract bond and contract shall not be limited to the penal sum as set
forth in the contract bond. The surety shall be liable and responsible to the Commission for the
contractor's entire performance and of all obligations arising under or from the contract, which
shall include, but not be limited to, any change orders issued under the contract that increase the
cost of the contract.

109.13 Prompt Payment to Subcontractors and Suppliers. The requirements set forth in this
section will apply to all contracts where the federal government is participating in the cost of
construction.

109.13.1 When the contractor receives any payment from the Commission, the contractor shall,
within the earlier of fifteen days of receipt of that payment, or the date provided by the
subcontract or purchase order, pay each subcontractor or supplier a sum, less only any retention
provided by the subcontractor or purchase order or sum withheld as allowed by Sec 109.13.3,
equal to one of the following:

(a) The value of that subcontractor's work, services or material included on the contractor
payment estimate applicable to that payment.

(b) The amount of any material allowance under Sec 109.7.

(c) Such greater sum as provided by the subcontract or purchase order for work included
on the contractor payment estimate.

109.13.2 Notwithstanding any conflicting provision in a subcontract or purchase order and
subject only to the requirements of Sec 109.13.3, the contractor shall make final payment of the
balance of all sums under a subcontract or purchase order, including any retention, within 30 days
of the satisfactory completion of the subcontractor's work or services, or a supplier's final
delivery of materials to be provided.

109.13.3 The contractor may withhold periodic payment or final payment to a subcontractor or
supplier only for the following causes and only if that subcontractor or supplier is directly
involved:

(a) The engineer has rejected specific areas or items of work or materials as not

conforming to the contract or such areas or items of work or materials are deemed not

suitable for payment.

(b) Unsatisfactory job progress.

(c) Defective construction work or materials not remedied.

(d) Disputed work, but only the disputed amount.

(e) Failure to comply with other material provisions of the contract.

(f) Third party claims filed, or reasonable evidence that a claim will be filed, but not
claims covered by a subcontractor or supplier's insurance required by Sec 107.

(2) Substantial evidence of the subcontractor or supplier's failure to make timely

payments for labor, equipment or materials; damage to the contractor or another
subcontractor or material supplier, but not such damage as is covered by a subcontractor
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or supplier's insurance required by Sec 107.13.2.3.

(h) Substantial evidence that the subcontractor or supplier's work cannot be completed
for the unpaid balance of the subcontract or purchase order sum, or a reasonable amount
for retention.

109.14 Price Adjustment for Fuel. If the contractor accepts the option for fuel adjustment in
the bid proposal, the method of price adjustment for the fuel used on the items of work specified
herein will be based on "Fuel Usage Factors" The following table specifies the fuel usage factors
for Production and On-Road Hauling. The On-Road Hauling Factor is based on an average 30-
mile round trip and will be used regardless of the actual haul distance.

Fuel Usage FF‘;ec'tE:;'f: Total Fuel
Item of Work Unit Factor for Usage
Production| O™ R4 | gy ctor
Hauling
Class A Excavation ga]/yd3 0.20 n/a 0.20
pnclassified galiyd® | 030 n/a 030
Class C Excavation
Includes Sandstone
Emd Igneous Rock gal/yd3 040 n/a 040
Excavation)
Embankment in Place gal/yd3 0.35 n/a 0.35
Bituminous Construction
on Roadways, Shoulders
and Entrances. Includes
both full depth asphalt
and overlays. Includes
all asphalt mixes under gal/ton of
Secs 401,402 and 403, [total asphalt 2.65 0.67 332
as well as Ultrathin mix
Bonded Asphalt Wearing
Surface (UBAWS).
Asphalt mixes paid by
SY will be converted to
equivalent tons.
Concrete Pavement
Construction on
Roadways, Shoulders 5
and Entrances. gal/yd 027 022 0.49
Includes both full depth i ! ! :
concrete and overlayg. g 1?1 029 026 055
Includes roller 8 in. 031 029 0.60
S 0.33 033 0.66
compacted concrete. 91in. 035 037 0.72
Round to nearest 1 in. 10 in. b ) )
increment. (e.g. if7.5” 11in 036 041 077
pavement use 8 in. 12 in' 0.39 0.44 0.83
Y L 041 0.48 0.89
ctor). Ifless than 13 in. 042 052 094
6 in.,use 6 in. factor. 14 in. : : :
Concrete paid by CY
will be converted to
equivalent thickness.
2
gallyd n/a 0.11 0.11
T I I
Aggregate Base 5in. n/a : .
Construction® on 6 in. 2;: 852 g%z
Roadways, Shoulders 7in. w/a 0'30 0'30
and Entrances. S{n- w/a 034 034
aten n/a 0.67 0.67
gavion n/a 1.35 1.35
gal/yd

 Includes all base in Secs 302 and 304, when hauled to the project, but
does not include material in Secs 303 or 310. Does not include any base
produced within project limits or adjacent to the project. Includes base
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shown in pay limits for optional shoulder designs (e.g. A3 shoulder), but not
the portion indentified as incidental base.

109.14.1 The first day of each month (excluding Saturdays, Sundays, and holidays) in which the
project is bid will be used to establish the "Starting Fuel Index" for the duration of the project.
The "Starting Fuel Index" will be the average of the values given for No. 2 fuel as reported by
Platt's Oilgram - PAD 2 - St. Louis Area.

109.14.2 The pay items and unit prices in the contract will not change. The Commission will, on
the first day of each month (excluding Saturdays, Sundays and holidays), determine the
"Monthly Fuel Index" of No. 2 fuel from the price index as reported by Platt's Oilgram - PAD 2 -
St. Louis Area, which will apply to all payment estimates during that month regardless of the
type fuel used.

109.14.3 The quantities of completed work for the payment period will be determined by the
engineer and included in the payment estimate. These same quantities will be used to determine
the fuel usage for any price adjustment.

109.14.4 The difference (+) between the "Monthly Fuel Index" and the "Starting Fuel Index" will
be the "M onthly Fuel Index Adjustment Factor". This "M onthly Fuel Index Adjustment Factor",
along with the "Fuel Usage Factor" and quantities of completed work for which payment is made
will determine the fuel adjustment payment or deduction.

109.14.5 If adjustments are made in the contract quantities, the contractor shall accept the fuel
adjustment as full compensation for increases or decreases in the price of fuel regardless of the
amounts of overrun or underrun.

109.14.6 The fuel adjustment will be computed each pay period work is performed, for the usage
of fuel by the following procedure:

Fuel Adjustment = (Fuel Usage Factor) x (Monthly Fuel Index Adjustment Factor) x (Units of
Work included in the payment estimate)

109.14.7 Payments or deductions for the fuel adjustments on the various items of work will be
made on the estimate as one "Fuel Adjustment". No change order will be required.

109.14.8 If the bidder wishes to be bound by these specifications, the bidder shall execute the
acceptance form in the proposal. Failure by the bidder to execute the acceptance form will be
interpreted to mean election to not participate in the price adjustment for fuel.

109.15 Fixed Cost Items. The following fixed prices shall be used when referenced in the
specifications:

Sec Item No. Item of Work Unit [Fixed Price
201.4.3 ]201-30.00 | Clearing and Grubbing Acre |$3,500.00
20394 |<500cy

203-20.00 | Class C Excavation cy $25.00

>500 cy but <2000 cy

203-20.00 | Class C Excavation [ $20.00

>2000 cy

203-20.00 | Class C Excavation cy $8.00
20662 |206-36.00 | Prpplemental Foundation Test | 5699
206.6.3.1 [206-10.03 | Class 1 Excavation in Rock cy $120.00
206.6.3.2 [206-20.03 | Class 2 Excavation in Rock cy $170.00
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206.6.3.3 [206-31.00 | Class 3 Excavation in Rock cy $85.00

206.6.3.4 1206-34.00 | Class 4 Excavation in Rock C] $85.00

214.5.1.2 1214-20.00 | Furnishing Rock Fill cy $15.00

303.5.1.2 | 303-06.00 | Furnishing Rock Base Material sy $10.00

Sample of Compacted Plant Mix

40114 [401-05.001 gy inous Pavement

Each | $75.00

Sample of Compacted Asphaltic

403.232 1403-05.00 Concrete Pavement

Each | $75.00

611.30.5.11611-30.10 | Furnishing Type 1 Rock Blanket| cy $24.00

611-30.20 | Furnishing Type 2 Rock Blanket| cy $25.00

701.7.7 |1701-15.00 | Concrete Coring If $100.00
703.5.1 | Concrete Fill >2 cy

703-20.02 | Class B Concrete (Misc) cy $500.00
703.5.1 | Concrete Fill <2 cy

703-20.02 | Class B Concrete (Misc) cy $750.00
704.6 |706-10.00 | Reinforcing Steel b $2.00
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SECTION 110
S TATE AND FEDERAL WAGE RATES AND OTHER REQUIREMENTS

110.1 Wage Rates. The contractor will be required to pay either the state or federal prevailing
hourly wage rate for any craft or type of worker required to perform the work, except when
expressly provided by the contract documents. State wage rates, information on the required
federal aid provisions, and the current federal wage rates are available on MoDOT’s web site.
Applicable federal wage rates will be posted on MoDOT’s web site ten days before the bid
opening, These supplemental bidding documents have important legal consequences. It shall be
conclusively presumed that the documents applicable to the contract are in the bidder's
possession and have been reviewed and used by the bidder in the preparation of any bid
submitted on a project.

110.2 Federal-Aid Projects. If the federal government is participating in the cost of construction
of the project, all applicable federal laws, and the regulations made pursuant to such laws, will be
applicable to and become part of the contract, shall be observed by the contractor, and the work
will be subject to the inspection of the appropriate federal agency in accordance with Sec 105.10.
Contracts with federal-aid will require payment of the prevailing hourly wage rate for each craft
or type of work required to execute the contract as determined by the Missouri Department of
Labor and Industrial Relations, and will require adherence to a schedule of minimum wages as
determined by the U.S. Department of Labor. For work performed anywhere on the project, the
contractor and the subcontractors shall pay the higher of these two applicable wage rates.

110.3 Prevailing Wages and Records. The prevailing state wage rate, overtime and fringe
benefits for the locality of the work as determined by the Missouri Department of Labor and
Industrial Relations, or by a court decision on appeal, will be contained in the contract. The
effective date for the current wage rate, overtime and fringe benefits, for bidding purposes, will be
in the bid documents by special provision. The contractor and all subcontractors shall pay no less
than the prevailing wage rate, overtime and fringe benefits as specified or as same may be changed
by a court decision on appeal, for all work performed under the contract.

110.3.1 The contractor is advised that the prevailing wage rate, overtime and fringe benefits are
subject to change during the life of the contract by court decision. No such change shall be the
basis for adjustment in the contract price.

110.3.2 The contractor and each subcontractor shall keep an accurate record showing the names
and occupation of all workers employed by the contractor, including the actual wages, overtime
and fringe benefits paid to each worker. The record shall be open to inspection at all reasonable
hours by the representatives of the Department of Labor and Industrial Relations of Missouri or
the Commission. The contractor shall submit certified copies of payrolls to the engineer each
week.

110.4 Work Performed in Adjoining States. When a project requires work to be performed in
both the State of Missouri and a bordering state, the contractor will be required to pay the
applicable prevailing hourly rate of wage for the site of the work. The contractor shall determine
which rates are applicable, and shall pay the greater of any conflicting wage rates. Additional
information on obtaining wage rates and federal wage rates for the bordering state will be
contained in the contract.
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SECTION 201
CLEARING AND GRUBBING

201.1 Description. This work shall consist of clearing, grubbing, removing and disposing of
items, debris and other objectionable matter from within the limits of right of way and easement
areas, except vegetation designated to remain or to be selectively treated.

201.2 Construction Requirements.

201.2.1 General. The engineer will designate all trees, shrubs, plants and other objects that are to
remain. All designated items shall be preserved. Any damage to natural terrain, vegetation or
objects designated to remain shall be repaired or replaced, as determined by the engineer, at the
contractor’s expense.

201.2.2 Clearing and Grubbing. Unless otherwise specified in the contract documents, the
entire length of the project shall be cleared and grubbed to the limits and requirements specified.
Clearing and grubbing shall include removal of all trees, stumps, roots and any objectionable
matter resting on or protruding through the surface of the original ground, except for those items
designated to remain.

201.2.2.1 Clearing. The area for clearing shall be within the following limits:

(a) Highway construction areas on the right of way or right of way easements, including
structures, frontage roads, streets, ramps, approaches, ditches, channels and all other
access roads, connections and incidental items that are to be constructed. These areas
shall extend 10 feet outside of construction lines, or to the right of way limits if less
than 10 feet.

(b) Material sites within the right of way or right of way easements.
(c) Areas enclosed by interchange loops and ramps.
(d) Site distance areas for intersecting routes.

201.2.2.2 Limits of Grubbing. Within the limits of the cut areas, grubbing shall be performed to
a minimum depth of 18 inches below the finished earth grade of roadways, ditches, channels,
borrows and structures. The areas below the natural ground surface shall be grubbed to a depth
necessary to remove all stumps, roots, buried logs and other objectionable material. In
embankment areas, undisturbed stumps and roots extending no more than

6 inches above the ground line may remain, provided the stumps and roots are a minimum of 4
feet below the finished earth grade. Except in areas to be excavated, holes created by removals
shall be backfilled with suitable material and compacted to the approximate density of the
adjacent area.

201.2.2.3 Selective Clearing and Grubbing. All areas outside the limits designated for clearing
and grubbing, but on the right of way, shall be free of unsightly vegetation, debris and other
objectionable matter. In lieu of grubbing, undisturbed stumps outside the slope stake limits and in
mowable areas may be cut to a maximum height of 3 inches above the ground. Low hanging,
unsound or unsightly branches on trees or shrubs designated to remain shall be removed as
directed by the engineer.

201.2.3 Scalping. The contractor shall scalp all areas where excavation or embankment is to be

performed, except mowed or burned over sod may remain where the embankment to be
constructed is at least 4 feet above natural ground. Scalping shall include the removal of surface
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material such as sod, grass, residue of agricultural crops, sawdust and any other vegetative matter
without removing more earth than is necessary.

201.2.4 National Forest Land. Before beginning work on a highway to be constructed over
national forest land, the contractor shall obtain information from the forest ranger in charge to
determine rules and regulations covering construction procedures and shall follow those
requirements. Before any fires are set, the contractor shall notify the forest ranger in charge, and
shall secure a burning permit.

201.2.5 Removal and Disposal of Material. The contractor shall dispose of all trees, stumps,
brush, roots and all other objectionable matter removed in the clearing and grubbing process.

201.2.5.1 Open Burning. The contractor shall not be allowed to conduct open burning except
for small quantities as approved by the engineer or as described in the contract. In lieu of open
burning the contractor shall make efforts to harvest marketable timber, utilize mulched timber for
erosion control and utilized excess mulch for composting. Open burning in incorporated areas will
be permitted only under a permit or waiver from MDNR. The contractor shall obtain all
necessary permits and approvals before open burning is initiated, and shall comply with permit
conditions, MDNR regulations, and all laws in accordance with Sec 107. A contractor
representative shall be present during all burning. Measures shall be taken to ensure that
structures or vegetation on adjacent property, or items designated to remain on the right of way,
shall not be jeopardized. Fires set for the purpose of training fire fighters and industrial
employees in fire fighting methods may be permitted after coordination with MDNR or local fire
departments, and shall be in strict accordance with NFPA standards.

201.2.5.2 Disposal of Wood. Burial of stumps and debris will not be permitted on the right of
way. Products of clearing and grubbing may be removed from the right of way and disposed of
out of sight from the roadway, provided there is no conflict with governing regulations for the
wasted material. A signed, written agreement with the property owner shall be submitted by the
contractor to the engineer prior to the disposal of material on that property.

201.2.5.3 Disposal of Scalping. The products of scalping shall be deposited at the toe of
embankments where such areas are available within the limits of the roadway balance affected. If
such areas are not available, the products shall be neatly and uniformly deposited on the right of
way in such a manner that no drainage will be blocked.

201.2.5.4 Disposal of Timber. Except in national forest areas, all timber that has not been
removed from the right of way prior to construction and is not designated to remain in place shall
become the property of the contractor.

201.3 Method of Measurement. The work provided herein will not be measured for payment,
but will be considered a plan quantity. The following exceptions will be made on a measured
quantity basis:

(a) An authorized change in the line or grade, or appreciable deviations in the original
ground elevations in accordance with Sec 203.8.1, significantly alters the original
construction limits of the contract.

(b) Authorized alterations or corrections to the plans provide additional work outside the
original construction limits of the contract and will materially affect the final payment
quantity.

(c) Appreciable errors within the original limits of construction, if the contractor
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provides written notification, and measurements of the proposed change to the engineer
prior to commencing clearing operations. The engineer will accept or reject the changes
by the close of the next business day.

201.3.1 If payment for additional work is required, a combined measurement of clearing and
grubbing will be made on an area basis to the nearest 1/10 acre . An acre will consist of §7.12
units, each unit being a rectangular area 50 feet long and 10 feet wide.

201.3.2 The total area of the right of way, except that part secured for channel changes, inlet or
outlet easements, and borrow areas will be laid out in units beginning at the centerline of the
highway with corners at whole or half stations and extending outward until all of the right of way
has been included. The total area of the right of way secured for channel changes, inlet or outlet
easements, and borrow areas will be laid out in units in the same manner from longitudinal base
lines run or designated for these areas.

201.3.3 Clearing and grubbing will be considered as one item. If additional clearing or grubbing is
required, the entire unit will be counted for measurement. Areas of mowing or scalping, removal
of small trees or brush 5 feet high or less, and all weeds, cornstalks and similar vegetation
regardless of height, and the trimming of branches on trees and shrubs designated to remain, will
not be measured and will be considered incidental to other required work. Only stumps 3 inches
or more in diameter and 6 inches or more above the ground surface in areas where grubbing is
required will be considered in the measurement of clearing and grubbing,

201.3.4 If any clearing or grubbing is performed within any unit, the entire area of that unit,
except in the case of overlaps, will be included in the measurement. If individual trees or stumps,
cause the overlapping of units as laid out, only one unit of clearing and grubbing, as applicable,
will be allowed. If a fractional unit occurs as a result of measurement or of overlap, the fractional
unit will be counted as one unit. If the boundary line of any unit intersects a single tree or stump,
counting of another applicable unit will not be made if there is any clearing and grubbing to be
paid for in the adjacent unit.

201.4 Basis of Payment.
201.4.1 Clearing and grubbing will be paid for at the contract unit price based on plan quantity.

201.4.2 If a bid item for clearing and grubbing is not included in the contract, any necessary
clearing and grubbing, including scalping, selective clearing and the removal and disposal of all the
resulting material required within the contract items specified, will be considered incidental to the
contract and additional compensation will not be made.

201.4.3 If additional clearing and grubbing in accordance with Sec 201.3 is required outside the
initial contract work, payment for that clearing and grubbing will be made per acre at the contract
unit price, or if separate payment for clearing and grubbing is not included in the contract,
payment will be made in accordance with Sec 109.
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SECTION 202
REMOVALOF ROADWAYS AND BUILDINGS

202.1 Description. This work shall consist of the removal and disposal of all existing
improvements from the right of way and within the limits of any construction area outside the
right of way, except improvements designated or permitted to remain in place or to be removed
under other items of work. These specifications will apply to all removal work performed by the
contractor.

202.2 General Requirements.

202.2.1 Disposal of Material. All improvements not designated to remain shall be removed or
disposed of by the contractor as required. The work may involve the generation of excess
material, which may be solid waste under the definitions of the MDNR Solid Waste M anagement
Program. The contractor shall dispose of solid waste in accordance with the Missouri Solid Waste
M anagement Law and imp lementing regulations, 10 CSR 80.

202.2.1.1 Regulated solid waste, including waste tires, shall be handled, transported and disposed
of in accordance with applicable regulations. Documentary proof of proper transport and
disposal of this waste, including transport forms, disposal forms, scale tickets, cancelled checks
and receipts, shall be provided to MDNR and to the engineer prior to acceptance of the work.

202.2.1.2 Material designated for use elsewhere shall not be removed from the project. Open
burning of material shall be conducted in accordance with Sec 201.2.5.1. Uncontaminated
underground storage facilities not requiring removal shall be dewatered, filled with sand or grout
to within one foot of the top of the facility, and crushed.

202.2.2 Damaged Items. Any item damaged by the contractor's operations that is designated to
remain in place, to be used elsewhere, or to be used by the public or an adjoining property owner,
shall be repaired or replaced at the contractor’s expense, in a manner satisfactory to the engineer
in accordance with Sec 107.12.

202.2.3 Dust and Emissions Control. All operations during demolition and removal shall be
adequately controlled to prevent dust and visible emissions, unless otherwise approved by the
engineer. All measures taken shall be provided by the contractor at the contractor’s expense
unless specified otherwise.

202.2.4 Salvage. All material designated in the contract to be salvaged for Commission use from
existing structures or improvements shall be removed without damage, in sections that may be
readily handled, transported and stored as approved by the engineer. Unless otherwise designated
in the contract, coldmilled material shall remain the property of the contractor. Guardrail material
will remain the property of the Commission and stockpiled as specified in the contract or as
directed by the engineer. All buildings, material and equipment of any description not designated
for salvage by the Commission shall become the property of the contractor, unless owned and
claimed by a political subdivision or utility company. Salvaged material becoming the property of
the contractor shall not be stored on the right of way, or shall any portion of the right of way or
land owned by the Commission be used by the contractor as a place of sale for salvaged material.

202.3 Construction Requirements.
202.3.1 Disposal of Material.

202.3.1.1 Clean fill, including uncontaminated soil, rock, sand, gravel, concrete, minimal amounts
of wood, metal and inert solids, as approved by rule or policy by MDNR's Solid Waste
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Management Program, will not be regulated. These materials will not be considered solid waste,
and may be disposed of without prior approval from MDNR's Solid Waste M anagement
Program.

202.3.1.2 Material that is not clean fill by definition shall be disposed of in accordance with
MDNR's or local regulations, and the contractor shall provide appropriate documentation, i.e.
landfill receipts or a private owner waiver letter or statement from M DNR, that the disposal
complies with applicable laws or regulations.

202.3.2 Removal Requirements. Removal of pavement, curb, gutter, sidewalk and other similar
improvements, and where a portion of such improvements are to be left in place, shall be to an
existing joint or to a joint sawed full depth. Sufficient removal shall be made to provide for proper
grades and connections in the new work regardless of removal limits shown on the plans.

202.3.2.1 Removal of concrete or bituminous material shall consist of breaking up and disposing
of the material in areas furnished at the contractor’s expense, within a basement excavation where
approved backfill material over 24 inches deep is to be placed over such broken material, or
within embankments where new embankment over 24 inches is to be placed over the broken
material. If concrete or bituminous slabs are to be left within an embankment or basement, the
slabs shall be broken into pieces not exceeding 4 square feet . At locations shown on the plans
where piling is to be driven, existing pavement, sidewalks, footings, foundations, walls and all
other types of removal items shall be completely removed for a sufficient distance to permit piles
to be driven. Existing improvements not removed in their entirety shall be removed to a minimum
depth of 12 inches below the finished grade section or natural ground. All reinforcing steel
extending from concrete shall be removed to the exposed face prior to placement within water or
on exposed ground surfaces.

202.3.2.2 The contractor shall remove slabs on grade more than 6 inches higher than existing
street or alley grades or surrounding low grades. All other aboveground concrete and masonry
improvements, fences, posts and other structures on the parcel shall be removed to adjacent
surface grades. For any location on the plans designated as a bridge site, the contractor shall
remove all basement and foundation walls, footings, floors, and any other incidental masonry
construction prior to backfilling. All material from such removals meeting the requirements of
clean fill shall be disposed of as directed by the engineer. All other material shall be disposed of
off site at the contractor’s expense.

202.3.2.3 All sidewalk slabs over basements, areaways, and all beams, fixtures and supports shall
be removed except slabs that are part of the public sidewalks adjacent to structures being
demolished. The contractor shall not remove coal hole covers, trap doors, sidewalk doors, gratings
and similar appurtenances that occur in the public sidewalk adjacent to buildings being
demolished.

202.3.2.4 The contractor shall leave in place any walls or structures that retain adjacent property
to ensure lateral support to that property. Any wall perpendicular to and connected to the said
wall or structure shall remain in place and connected to the wall for a distance at least one-half the
height of the wall. The slope of the top of the perpendicular wall shall be 1:2 or flatter, sloping
downward from the top of the wall or structure.

202.3.3 Sewers and Drains. All sewers, drainage pipes and floor drains that have been or are to
be abandoned shall be permanently sealed at the ends with a minimum 8-inch thick bulkhead
constructed of Class B concrete, a commercial mix concrete in accordance with Sec 501.15 or
brick masonry. The use of salvaged brick will be permitted for constructing bulkheads, provided
the brick is clean and sound.
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202.3.4 Backfill. All trenches, holes and pits resulting from the removal of improvements,
contaminated material, soil, tanks and piping shall be backfilled and graded to shape and finish
disturbed areas. Backfilling shall be performed in accordance with applicable portions of Sec 203
and compacted in accordance with Sec 203.5 unless otherwise designated by the engineer.
Material shall be placed in the same manner and compacted to the same density required in
adjoining areas and shall be done in such a manner as to ensure proper drainage.

202.3.4.1 Backfill material may consist of previously stockpiled uncontaminated soil or may be
obtained from the right of way if approved by the engineer. Only approved material free of trees,
stumps, rubbish and any other deleterious material shall be used in the construction of backfills.
Rock, broken concrete or other solid material shall not be placed in bridge fill areas. No slope shall
be steeper than 2:1 . Broken masonry resulting from demolition of buildings or other
improvements on the parcel may be used for backfill provided the masonry meets the
requirements of clean fill. In no case shall broken masonry extend closer than 12 inches to the
finished surface. In the event there is insufficient material in the immediate vicinity, the contractor
shall provide material, at the contractor’s expense, from a source obtained by the contractor and
approved by the engineer in accordance with Sec 106.

202.3.4.2 All trees, shrubs or other vegetation within the limits of the contractor’s backfilling
operations shall be removed and disposed of in accordance with Sec 201.

202.3.5 Hazardous Material.

202.3.5.1 The contractor may encounter small quantities of hazardous material as defined by
MDNR. This material shall be recycled or disposed of in a manner that maintains the material’s
qualifications as “small quantities” in accordance with MDNR regulations.

202.3.5.2 In the event the contractor encounters what is reasonably suspected to be large
quantities of hazardous material, the contractor shall immediately cease work and notify the
engineer in accordance with the contract requirements. If the engineer determines the suspect
material is not hazardous or does not constitute a large quantity of hazardous material, the
contractor will be notified to continue the work. If the engineer determines the suspect material is
hazardous or constitutes a large quantity of hazardous material, the engineer may require the
contractor to perform work necessary to abate the hazardous material.

202.4 Basis of Payment. The accepted removal of improvements will be paid for at the contract
lump sum price. If no lump sum unit for the removal of improvements is included in the contract,
the removal of improvements required to complete the contract, or as directed by the engineer,
will be considered incidental to the work and no direct payment for the removal will be made. If
additional removals are encountered as described in Sec 202.30, payment will be accordance with
Sec 104.3.
202.4.1 No direct payment will be made for the following work:

(a) Removal and disposal of abandoned fences and mailboxes.

(b) Sealing abandoned sewers, drainage pipes or floor drains.

(c) Removal and disposal of small quantities of hazardous material.

202.4.2 Payment for any additional work required for hazardous material abatement will be
handled in accordance with Sec 104.3.

SECTION 202.10 PLUGGING AND CLOSURE OF WELLS.
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202.10.1 Description. This work shall consist of plugging and closing wells as shown on the
plans or as directed by the engineer.

202.10.2 Conformance Requirements. The contractor shall notify the engineer at least 24
hours in advance of the contractor's intent to plug the well. The contractor shall be in possession
of a valid MDNR permit for well or pump installation. The abandonment procedure for wells
shall be in accordance with requirements in specific MDNR regulations for monitoring wells, heat
pump wells, test holes or all other wells, as applicable. A copy of the completed closed well
registration shall be furnished to the engineer.

202.10.3 Basis of Payment. The accepted quantity of plugged and closed wells will be paid for
at the contract unit price per each. Payment will be considered full compensation for all labor,
equipment and material for plugging and closing, and the costs and fees associated with closed
well registration.

SECTION 202.20 SEPTIC TANK PLUGGING AND DISPOS AL.

202.20.1 Description. This work shall consist of plugging and disposing of septic tanks shown
on the plans or as directed by the engineer.

202.20.2 Conformance Requirements. The contractor shall notify the engineer at least 24
hours in advance of the contractor's intent to plug and dispose of the septic tank. Septic tanks
shall be abandoned by pumping the septic tank, collapsing the top of the tank, plugging incoming
and outgoing laterals, and breaking the bottom to permit drainage. The tank trench shall be
backfilled with coarse gravel or rock, agricultural lime, or sand to a depth of 2 feet below the
existing ground surface. The top 2 feet shall be backfilled with soil from the parcel and compacted
in 6-inch lifts to the approximate density of the adjacent soil. In the event there is insufficient
material in the immediate vicinity, the contractor shall provide material meeting the approval of
the engineer, at the contractor's expense. All material pumped from septic tanks shall be properly
disposed of at a permitted sewage treatment facility or other location approved by the engineer.

202.20.3 Basis of Payment. The accepted quantity of septic tanks, plugged and disposed of, will
be paid for at the contract unit price per each. Payment will be considered full compensation for
disposal of tank contents, permits, labor, equipment and material to comp lete the described work.

SECTION 202.30 REMO VALOF IMPROVEMENTS FOR ROADWAY CONTRACTS.

202.30.1 Description. This work shall consist of removing and disposing of all existing
improvements for roadway contracts from the right of way and within the limits of any
construction easement outside the right of way, except improvements designated to remain in
place or to be removed under other items of work.

202.30.1.1 Removal of improvements shall include removing all drainage structures, pavement,
surfacing and base courses, curb, gutter, sidewalks, house walks, steps, retaining walls, foundation
walls, columns, footings, concrete floors, cisterns, catch basins, uncontaminated storage tanks,
manholes, drainage and sewer pipes, water and gas main pipes, signs, fences, scattered or piled
bricks, stones, broken masonry, rubbish, debris, outdoor advertising signs, etc., from existing
improvements.

202.30.1.2 The plans may not show a complete list of all items to be removed. There may be an

undetermined number of abandoned utilities, basement or foundation walls, columns, footings or
other improvements encountered. The contractor shall determine the extent of the work to be
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performed under this item.

202.30.2 Method of Measurement. This work will not be measured for payment, but will be
considered a lump sum unit. The work will include the removal of all items, regardless of whether
the items are shown on the plans or encountered during construction, unless the presence of the
improvement encountered could not have been determined by a visual inspection prior to bidding.
No deductions will be made from the quantities measured for payment of excavation where
existing improvements are removed from within the limits of the sections measured for
determining pay quantities of excavation.

202.30.3 Basis of Payment. Accepted removal of improvements will be paid for at the contract
lump sum price. If no lump sum unit for the removal of improvements is included in the contract,
the removal of improvements required to complete the contract, or as directed by the engineer,
will be considered incidental to the work and no direct payment for the removal will be made. If
additional removals are encountered as described in Sec 202.30.2, payment will be made in
accordance with Sec 104.3.

SECTION 202.40 DEMOLITION AND REMO VALOF BUILDINGS.

202.40.1 Description. This work shall consist of demolishing, removing and disposing of all
existing buildings from the right of way or within the limits of any construction easement outside
the right of way as shown on the plans. Removal of buildings shall include all attached structures,
existing rubbish, trash and contents in and adjacent to the building on each parcel.

202.40.1.1 Notification of Demolition. The contractor shall provide proper notification to all
appropriate federal, state and local agencies prior to demolition. Notification is necessary for the
demolition of a building, bridge or bridge deck regardless of whether asbestos is present. The
notification procedures and forms are available from M DNR. The contractor shall provide copies
of all completed and approved forms to the engineer prior to any demolition work.

202.40.2 Schedule. The contractor shall submit a plan and schedule for demolition and removal
of any designated improvements, asbestos containing material (ACM), buildings, contaminated
material, and storage tanks on the parcel. Prior to the start of removals, the contractor shall obtain
approval from the engineer for all schedules and plans. The work shall be performed in
accordance with the approved plan and schedule unless otherwise approved by the engineer. The
contractor shall complete all demolition, removal and disposal of buildings, other than ACM
removal, within seven days after starting work on the building, unless otherwise approved by the
engineer.

202.40.3 Demolition and Removal General Requirements.

202.40.3.1 Backfilling. Backfilling operations for residential basements shall be completed
within four days after residential buildings are removed. Backfilling operations for commercial
basements shall be completed within 14 days after commercial buildings are

removed in accordance with the demolition and removal work schedule required in Sec 202.40.2.

202.40.3.2 Site Maintenance. All parcels included with each notice to remove shall be
maintained by the contractor and kept in a safe and clean condition until acceptance of the work
by the engineer. All access to the interior of buildings located on a parcel for which a notice to
remove has been issued shall be closed up and secured or otherwise covered such that the public
cannot enter the buildings.

202.40.3.3 Utilities. Before beginning demolition, the contractor shall arrange for the
disconnection of utilities to buildings to be demolished in accordance with the regulations of the
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utility concerned. The contractor shall take measures to prevent any material from entering storm
and sanitary sewers. In the event that utility service lines are disrupted and utility service is
needed, the contractor shall provide adequate substitute utility service, at the contractor's
expense.

202.40.3.4 Site Security. Before starting demolition for each parcel, the contractor shall provide
adequate security around buildings to be demolished to protect the public and workers from
operating equipment and falling debris, and to block access to any situation that constitutes a
hazard to the public

202.40.4 Removal of Asbestos Containing Material. Unless designated otherwise, the
Commission will test all buildings or structures to be removed for ACM. Testing of buildings will
be limited to ACM. Buildings will not be tested for other substances. The Commission disclaims
any representation that the buildings are hazard-free. [f ACM is present in a building or structure,
the ACM shall be removed and disposed of by the contractor accordance with the contract
documents. All regulated asbestos containing material (RACM), as defined in Sec 202.40.4.5, and
Category I nonfriable ACM on concrete shall be removed from the buildings prior to demolition
or salvage. Category II nonfriable ACM that does not have a high probability of becoming
crumbled, pulverized or reduced to powder in the course of demolition, and Category I nonfriable
ACM, except floor tile or sheeting on concrete, may remain in the building during demolition. All
building demolition material, including the Category II nonfriable ACM and Category I nonfriable
ACM, shall be disposed of in a licensed landfill. The contractor shall not crumble, pulverize or
reduce to powder Category Il nonfriable ACM and shall not cut, grind, sand, abrade or render the
Category I nonfriable ACM friable during demolition and transportation to the licensed landfill. If
the contractor elects to remove and dispose of Category II nonfriable ACM and Category I
nonfriable ACM prior to demolition, disposal shall be performed properly and at the contractor’s
expense.

202.40.4.1 Asbestos Identification and Testing. Suspect ACM will be sampled and tested. The
results of the testing for friable and nonfriable ACM requiring removal will be made available to
the contractor or included within the contract documents. For those buildings with unknown
quantities at the time of award, results of testing for friable and nonfriable ACM requiring
removal will be provided with the notice to remove.

202.40.4.2 Licensing and Permits. The contractor performing friable asbestos abatement in
accordance with the regulations shall be registered with MDNR and certified as an asbestos
contractor with the agency. Before beginning work on any parcel, the contractor shall provide the
engineer with copies of all permits, licenses and certifications in accordance with local, state, or
federal agencies.

202.40.4.3 Notification and Reporting. The contractor shall provide all information regarding
asbestos abatement to the EPA, OSHA, MDNR and local agencies in accordance with applicable
regulations concerning asbestos removal work. Notification shall be provided by the contractor to
all applicable regulating agencies for all asbestos removal before removal and demolition begins.
The contractor shall obtain any necessary authorization for the work from all applicable federal,
state and local agencies. The contractor shall provide copies of all reports and authorization
information to the engineer prior to beginning work on the project.

202.40.4.4 On-Site Supervisor. The contractor shall provide a trained supervisor to remain on
site during all ACM removal work in accordance with EPA regulations. The contractor shall

provide evidence of the supervisor's training to the engineer before any work begins.

202.40.4.5 Regulated Asbestos Containing Material and Category I Nonfriable Asbestos
Containing Material on Concrete. The contractor shall remove, transfer and dispose of
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RACM and Category I nonfriable ACM (floor tile and sheeting on concrete) specified in the
contract. The following material will be considered RACM :

(a) Friable asbestos material.
(b) Category I nonfriable ACM that has become friable.

(c) Category I nonfriable ACM that will be or has been subjected to sanding, grinding,
cutting or abrading.

(d) Category II nonfriable ACM that has a high probability of becoming or has become
crumbled, pulverized or reduced to powder by the forces expected to act on the material
in the course of demolition.

202.40.4.6 Unidentified Asbestos. If the contractor encounters suspect ACM not previously
identified in the contract, the contractor shall immediately notify the engineer in accordance with
the contract requirements. The engineer will have the suspect material sampled and tested, and
the contractor shall not remove the additional suspect ACM until directed by the engineer.

202.40.4.7 No Salvage Permitted. No salvage of items containing asbestos material will be
permitted.

202.40.4.8 Airborne Asbestos Particle Testing. The contractor shall monitor and test for
airborne asbestos particles during working hours within the area of the property or fence line.
The contractor shall conduct operations to keep airborne particles beyond this area within the
established regulation limits. The contractor shall furnish the engineer copies of correspondence,
test results, recommendations and other information to document contractor's compliance with
the following requirements:

(a) When asbestos removal is completed, all work shall be inspected by the contractor for
the presence of asbestos debris. Removal and cleaning shall continue until air monitoring
clearance testing indicates the level of airborne fibers meets required levels. The engineer
shall be notified when sampling is started. The contractor shall provide documentation to
the engineer within 24 hours after the sampling has been completed that the level of
airborne fibers meets required levels.

(b) For asbestos abatement projects requiring third party air monitoring as determined by
the engineer, the contractor shall cooperate and coordinate with the engineer and the third
party air samp ler designated by the engineer to perform the third party air sampling The
contractor shall provide to the engineer a minimum of 48 hours notice of the time when
the services of the third party air sampler will be required as a result of the contractor's
work. The contractor shall arrange work so as not to interfere with the third party air
sampler's ability to conduct the necessary air sampling. The contractor and the third
party air sampler shall work cooperatively with the engineer in a sequence such that air
sampling shall be conducted in a proper and timely manner by the third party air sampler
with minimal interruption to any other party.

202.40.4. 9 Disposal. All RACM and Category I nonfriable ACM shall be disposed of within
seven days of removal from the building or structure. All RACM and ACM shall be disposed in
accordance with applicable EPA, OSHA, MDNR and local agencies’ regulations.

202.40.4.9.1 The contractor shall identify or mark hauling vehicles used to transport asbestos

waste during loading, transporting and unloading in accordance with applicable regulations for
transporting asbestos waste. The waste shall be transported in enclosed roll-offs or dumpsters,
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vehicles that have completely enclosed cargo areas, or a four-sided cargo area that shall be
completely covered with two layers of 6-mil thick plastic sheeting or equivalent covering while
the waste is being transported.

202.40.4.9.2 The contractor shall provide a Waste Shipment Record to the waste site owner or
operator at the time the waste is delivered to the waste disposal site. A copy of the Waste
Shipment Record shall be provided to the engineer.

202.40.5 Removal of Buildings. Removal of buildings shall include all attached structures.
Under no circumstances shall the contractor burn, grind, pulverize or otherwise reduce any
portion of the building into fine particles without prior approval from the engineer. Any buildings
or portion thereof located on the parcel may be removed intact or substantially intact subject to
the contractor's adherence to the following conditions:

(a) The contractor shall declare, in writing, the intention to move any building or
substantial portion thereof to any other location. Such declarations shall be made
within 30 days of the issuance of the notice to remove for the building. The contractor
shall submit a separate declaration for each building.

(b) The name of the house mover or house moving company shall be included in the
declaration. The engineer reserves the right to disapprove a house mover or house moving
company with no prior performance record or based on unsatisfactory performance on
previous moving jobs. Conditional approval may be given at the discretion of the
engineer for previously disapproved house movers or house moving companies for one
building at a time.

(c) No building or portion thereof shall be removed from the parcel until the contractor
has received written approval from the engineer and other authority having jurisdiction
over the area involved in the total move by issuance of the proper permits.

(d) The contractor shall commence the removal of buildings promptly. Buildings removed
shall not be placed on other portions of state right of way for storage or for any other
purpose, except as specifically allowed by issuance of an overdimension permit from the
Commission

(e) Interim storage of buildings for resale or any other purpose will be limited to areas
where zoning allows for such storage. No public lands or right of way shall be used
unless a permit is granted by the responsible agency.

(f) The contractor shall remove all components of the building to the foundation level,
including those components suspended from the main level subfloor structure. The
primary components of the building shall be removed intact as a whole structure. The
contractor will not be paid for ACM removal from these structures unless required from
the disturbance of the foundation or on the remaining foundation components after
building removal, as determined by the engineer.

202.40.5.1 Demolition of Walls. All exterior walls shall be removed to the level of existing
adjacent ground, streets, alleys or sidewalks. Interior walls shall be removed to the level of
existing basement floors.

202.40.5.1.1 Where joint or party walls exist between two buildings that are not being demolished
at the same time, the part of wall or walls serving both buildings shall be removed with the
demolition of the last structure. No demolition work shall damage or weaken walls or portions of
walls serving adjacent buildings.

124



202.40.5.1.2 Remaining portions of party walls shall be left in sound condition with demolition
terminating in neat vertical and horizontal lines. Care shall be taken to ensure demolition without
damage to roofs or other parts of adjoining buildings.

202.40.5.2 Removal of Flooring. Floor construction over basements, sub-basements or cellars,
and all other floors regardless of elevation, shall be removed. All existing wood and other material
attached to concrete and masonry construction shall be removed.

202.40.5.3 Disposal of Debris. The contractor shall remove any debris resulting from demolition
as work progresses and dispose of the material in a licensed landfill.

202.40.5.4 Cooling Systems. Buildings to be demolished may have various cooling systems that
contain freon or other refrigerants. The contractor shall identify the type of refrigerant present in
each system and properly recover the refrigerant prior to salvage or demolition of the cooling
systems.

202.40.6 Removal of Appurtenances. Removal and disposal shall include all existing building
appurtenances on each parcel in the demolition and removal contracts from the right of way and
within the limits of any construction easement outside the right of way, except those items
designated to remain in place or to be removed under other items of work.

202.40.6.1 All elevated sidewalks, steps, retaining walls, basement and foundation walls,
columns, footings, concrete floors, cisterns, catch basins, uncontaminated storage tanks,
manholes, signs, fences, bricks, stones, broken masonry, rubbish, debris and any other items not
covered elsewhere in Sec 202 will be considered building appurtenances.

202.40.6.2 The plans may not show a complete list of all items to be removed. There may be an
undetermined number of basement or foundation walls, columns, footings or other improvements
encountered. The contractor shall determine the extent of the work to be performed under this
item.

202.40.7 Method of Measurement.

202.40.7.1 Final measurement of removal for ACM will be made to the nearest square foot or
linear foot based on the asbestos survey test report.

202.40.7.2 Measurement for demolition and removal of buildings and appurtenances will be
considered a lump sum unit per parcel.

202.40.8 Basis of Payment.

202.40.8.1 Payment for removal of ACM will be made for field-measured quantities as approved
by the engineer at the contract unit price. If additional suspect material tests positive for the
presence of asbestos, payment will be made per the contract unit price. No direct payment will

be made for recovering refrigerant.

202.40.8.2 Payment for demolition and removal of buildings and appurtenances will be made at
the contract lump sum unit price per parcel.

SECTION 202.50 REMO VALOF CONTAMINATED MATERIALAND STORAGE TANKS.

202.50.1 Description. This work shall consist of removing and disposing of designated residual
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material, pavement, pump islands, all storage tanks and piping; excavation and disposal of
uncontaminated and contaminated soil as required; obtaining the necessary regulatory permits;
backfilling the excavated areas with uncontaminated soil after clean up levels have been achieved;
and any incidental work or material required to complete the job.

202.50.2 Schedule. The contractor shall submit a plan and schedule for demolition and removal
of any designated storage tanks on the parcel and shall obtain the engineer’s approval prior to
starting work. The work shall be performed in accordance with the approved plan and schedule
unless otherwise approved by the engineer.

202.50.3 Removal Requirements.

202.50.3.1 Site Inspection. The contractor shall inspect and become familiar with the proposed
work site, conditions and circumstances.

202.50.3.2 Conformance Requirements. Work shall be performed in accordance with industry
recommended practices, including the American Petroleum Institute (API) Recommended
Practices, and MDNR Underground Storage Tanks (UST) Closure Guidance (Closure Guidance).

202.50.3.3 Groundwater Monitoring Wells. The contractor shall protect all existing
groundwater monitoring wells located within the area of underground storage tanks from damage
and contamination, except for wells in an area of contaminated soil removal.

202.50.3.4 Tank Vapor Levels. Vapor levels in each tank shall be checked for explosive potential
prior to removing the tank or piping. Non-sparking tools shall be used for gaining access to the
tank atmosphere in order to measure the vapor level. If the explosive level is above 20 percent of
the lower explosive limit, flammable vapors shall be removed in accordance with methods
outlined by API Recommended Practices until the 20 percent level is reached. The contractor
shall purge vapors from a vent pipe. Gasoline tanks shall not be purged during adverse weather
conditions where vapors could accumulate at ground level and cause a public health or fire hazard.

202.50.3.5 Tank Dewatering and Removal. The contractor shall notify the engineer prior
dewatering and removing storage tanks.

202.50.3.6 Residual Material. The contractor shall remove and dispose of all residual material in
the tanks or drums on the site identified as being a regulated quantity of hazardous waste
material. All product, sludge, and water in contact with the interior of a petroleum UST will be
presumed to be hazardous waste, unless sample test results reporting the requirements of the
Toxicity Characteristic Final Rule prove otherwise. Hazardous waste material shall be
transported by a hazardous waste transporter licensed in the State of Missouri and manifested as
hazardous waste to a Resource Conservation and Recovery Act (RCRA) treatment, storage or
disposal facility. The generator's copy of the manifest shall be submitted to the engineer. The
material in tanks or drums identified as being non-hazardous shall be managed properly.

202.50.3.7 Tank Pit Surface Water. Tank pits on the site may contain contaminated surface
water or groundwater. The contractor shall remove, transport and dispose of all contaminated
water from the tank pit at an appropriate treatment, storage or disposal facility.

202.50.3.8 Soil Excavation. Soil excavation shall be performed by the contractor to segregate
contaminated soil from uncontaminated soil. Contaminated soil shall be excavated to the limits
directed by the engineer. The contractor shall use calibrated field instrumentation approved by the

engineer to evaluate ap proximate levels of contamination remaining in the unexcavated soil.

202.50.3.9 Hauling and Disposal of Contaminated Soil. Contaminated soil shall be hauled
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from the site and disposed of in a licensed landfill, or as directed by the engineer. Disposal of
contaminated soil shall be in accordance with the Closure Guidance. The contractor shall provide
the engineer with a copy of a completed MDNR form entitled Disposal of Soil Contaminated
With Virgin Gasoline or Virgin Fuel Oil.

202.50.3.10 Use of Uncontaminated Soil. Uncontaminated soil may be reused as backfill at
locations approved by the engineer.

202.50.3.11 Water Accumulated in Excavation. If stormwater accumulates in the excavated area
and requires removal prior to backfilling, the contractor shall obtain an MDNR storm water
discharge permit or approval to discharge accumulated water into a sewer system. Disposal of
water removed from the excavated area will be at the contractor’s expense.

202.50.3.12 Sample Analysis. The contractor’s work will be regulated as follows:

(a) The contractor shall sample and analyze residual material, tank pit surface water or
groundwater, and any stormwater that accumulates in the excavated area as necessary for
proper disposal.

(b) The contractor shall provide the engineer with the name, location and testing
requirements of the disposal facility for the contaminated material.

(c) The engineer will sample and analyze all soil prior to disposal; prior to beneficial
reuse if beneficial reuse is designated in the contract; and prior to backfilling. Sampling
and analysis will be done in accordance with the Closure Guidance and requirements of
the Missouri Petroleum Storage Tank Insurance Fund.

(d) The engineer will obtain samples beneath the tank, down-gradient and around pumps
and lines in accordance with the Closure Guidance.

(e) The engineer will determine if remaining soil requires excavation and when clean up
levels have been achieved.

202.50.3.13 Backfill. The contractor shall not begin backfilling operations until directed by the
engineer.

202.50.3.14 Closure Report. The contractor shall provide copies of all necessary documentation
for tank cleaning and disposal, and soil, sludge and wastewater disposal to the engineer.
Documentation shall be in accordance with the Closure Guidance and the Missouri Petroleum
Storage Tank Insurance Fund. The engineer will prepare the underground storage tank closure
report in accordance with the Closure Guidance.

202.50.4 Method of Measurement. M easurement of tank removal and disposal will be made per
each; residual hazardous material removal and disposal will be measured per gallon; tank pit
surface water removal and disposal will be measured per 10 gallons; and hauling and disposing of
contaminated soil will be measured per ton based on landfill weight tickets. M easurement of
excavation and backfill will be made to the nearest cubic yard, measured from the actual
excavation limits to the existing surrounding ground line. A deduction equal to the volume of the
tanks removed will be made from the volume measured for payment of contaminated soil
excavation when existing tanks are removed from within the limits of the sections measured for
determining pay volumes of excavation.

202.50.5 Basis of Payment.
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202.50.5.1 The accepted quantities for removal and disposal of storage tanks will be paid for at
the contract unit price per each.

202.50.5.2 The accepted quantity of hazardous residual material will be paid for at the contract
unit price. Payment will be considered full compensation for sampling and analysis, removal of
the material, appropriate containerization and labeling, transportation and treatment or disposal.
Payment will not be made until the engineer receives a Certification of Treatment or Disposal for
all material from the RCRA treatment, storage or disposal facility.

202.50.5.3 The accepted quantity of tank pit surface water and groundwater removal and
disposal will be paid for at the contract unit price. Payment will be considered full compensation
for all sampling and analysis, transportation, disposal fees, and processing of approvals.

202.50.5.4 The accepted quantity for excavation of contaminated soil will be paid for at the
contract unit price.

202.50.5.5 The accepted quantity for hauling contaminated soil will be paid for at the contract
unit price, based on landfill weight tickets. Payment will be considered full compensation for
removal from the site and transportation for treatment or disposal.

202.50.5.6 The accepted quantity for disposal of contaminated soil will be paid for at the
contract unit price, based on landfill weight tickets. Payment will be considered full compensation
for all landfill fees and processing of landfill approvals.

202.50.5.7 The accepted quantity for backfill will be paid for at the contract unit price and will be
considered full compensation for material, transportation and compaction.

SECTION 202.60 INDIVIDUAL WAS TEWATER LAGOON CLOS URES.

202.60.1 Description. This work shall consist of dewatering, sludge removal or treatment, and
grading of individual residential wastewater lagoons as shown on the plans or as directed by the
engineer.

202.60.2 Construction Requirements. The contractor shall notify the engineer at least 24 hours
in advance of the contractor’s intent to dewater by pumping and apply to a vegetated area
approved by the engineer at a rate that will not cause runoff. Residual sludge remaining in the
lagoon shall be mixed with soil on at least a one to one ratio. Lagoon berms shall be demolished
and compacted over the lagoon bottom to the approximate density of the adjacent soil. The
contractor shall provide material meeting the approval of the engineer to backfill the lagoon to the
surrounding ground surface. M aterial required to backfill the lagoon will be considered incidental
to the work. If material is available in the immediate vicinity of the lagoon, the engineer may
authorize using on-site material. Disturbed areas shall be fertilized, seeded and mulched. All
material pumped from the lagoon shall be properly disposed of at a sewage treatment facility
unless otherwise directed by the engineer.

202.60.3 Method of Measurement. Measurement of individual residential wastewater lagoon
closures will be made per each.

202.60.4 Basis of Payment. The accepted quantity of residential wastewater lagoon closures will
be paid for at the contract unit price. Payment will be considered full compensation for removal,
disposal of lagoon contents, required backfill material, seeding, fertilizing and mulching, permits,
labor, equipment and material to complete the described work.
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SECTION 203
ROADWAY AND DRAINAGE EXCAVATION,
EMBANKMENT AND COMPACTION

203.1 Description. This work shall consist of excavating, disposing of or compacting all material
encountered within the limits of the work not being removed under some other item. This work
shall be performed in accordance with the specifications and as shown on the plans, or directed
by the engineer. All excavation will be classified as hereafter described.

203.2 Classification of Excavation.

203.2.1 Class A Excavation will consist of all roadway and drainage excavation not classified as
Class C or Unclassified. Shale, fire clay, chert broken by intermittent clayey partings or clay
seams (joint flint rock), stratified chert cemented with clay seams (hardpan), and plain or
bituminous-bound bases or surface courses of macadam, gravel, broken stone or similar material
will be considered as Class A Excavation, not Class C Excavation.

203.2.2 Class C Excavation will consist of the removal of stone, including sandstone or igneous
formations, in ledges 6 inches thick or more. Laboratory analysis will be made, if necessary, to aid
in the determination. A ledge will be considered to be a continuous deposit of rock that may or
may not include thin, interbedded seams of soft material or shale. The vertical limits of each ledge
will be determined by beds of soft material or shale greater than 24 inches thick. The beds of soft
material or shale will be included in the measurement of Class A Excavation, unless the material
falls within the vertical limits identified by Sec 203.8.2.3. Boulders or other detached stones, each
having a volume of 2 1/2 cubic yards or more, will be considered Class C Excavation.

203.2.3 Unclassified Excavation will consist of the excavation of all material not classified within
the contract.

203.3 Borrow.

203.3.1 Borrow will consist of approved material required for the construction of embankment or
for other portions of the work, and shall be obtained either from borrow areas shown on the plans
or from areas designated or approved by the engineer. The contractor shall notify the engineer
sufficiently in advance of opening any borrow areas so the necessary cross sections or
measurements may be taken. Borrow will be classified in the same manner as roadway excavation.

203.3.2 Borrow areas proposed by the contractor, other than those shown on the plans or
designated by the engineer, may be approved, provided:

(a) The material and area are equally satisfactory.

(b) The final cost to the Commission, including the cost of easements, is not greater than
the cost as originally designated.

(c) The substitution is in the best interest of the Commission.
(d) Proper environmental clearances have been obtained for use of any alternate borrow
sites, with the exception of permitted quarries and other locations that have already

obtained environmental clearances in accordance with Sec 203.3.2.5.

(e) The contractor has obtained appropriate land disturbance permits from MDNR in
advance of excavation, unless the site is already under permit by MDNR.

203.3.2.1 Proposed sites for contractor furnished material will be sampled and tested only after
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award of the contract, and after a copy of the written agreement between the property owner and
the contractor authorizing use of any borrow site and access has been provided to the engineer.
The agreement shall include provisions for the final condition of the borrow site and access.

203.3.2.2 The preliminary subsurface investigations to determine depth to rock, general soil
characteristics, etc., shall be the sole responsibility of the bidder or contractor.

203.3.2.3 The engineer shall be notified in writing sufficiently in advance of the proposed use of a
borrow site to allow six weeks for sampling under the direction of the engineer for testing.

203.3.2.4 The contractor shall furnish equipment suitable for the purpose of soil sampling, and
shall make all necessary arrangements for performing the work at a time mutually agreeable to the
contractor and the engineer.

203.3.2.5 Environmental clearances under applicable federal and state laws and regulations will
include, but are not limited to the following: Clean Water Act (COE and MDNR), the Endangered
Species Act (USFW and M DC), the National Historic Preservation Act (SHPO), the Farmland
Protection Act (NRCS), Resource Conservation and Recovery Act (MDNR), Comprehensive
Environmental Response (MDNR), Compensation, and Liability Act (MDNR) and RSMo
Chapter 194, Section 194.400 Unmarked Human Burial Sites (SHPO). Certification shall be
obtained in advance of the proposed use of a borrow site and furnished to the engineer.
Certification shall include clearance letters and other evidence of coordination from the
appropriate regulatory agencies as attachments. Guidelines for obtaining environmental clearances
for contractor furnished borrow sites may be obtained from the project contact as designated in
the contract proposal.

203.3.2.6 After borrow material has been removed, the borrow site and access shall be finished in
accordance with the agreement of the property owner.

203.4 Construction Requirements.

203.4.1 General. Prior to beginning excavation and embankment operations in any area, all
necessary clearing, grubbing and stripping in that area shall have been performed. The excavation
and embankment for roadway, intersections and entrances shall be made to the designated
alignment, grade and cross section. Sideslopes, cuts and fills shall be finished to a reasonably
smooth and uniform surface that will merge with the adjacent terrain without variations readily
discernible from the road. Finishing by hand methods will not be required, except that all brush,
weeds, excess mud and silt, or other debris shall be removed from culverts and channels within
the scope of the work in accordance with Sec 104.11.2, even if such structures are used in place.
Areas disturbed by the contractor outside the limits of construction shall be restored at the
contractor's expense to a condition similar to that prior to construction operations.

203.4.1.1 Field Stone. Before final project acceptance, all loose field stone greater than 4 inches
in size within the limits of the right of way shall be disposed of as directed by the engineer.

203.4.1.2 Shoulders. Earth shoulders shall be constructed of suitable material to the grade and
cross section shown on the plans and shall be compacted in accordance with Sec 203.5. The
construction of shoulders shall start when sufficient surfacing has been completed and the
surfacing has attained satisfactory strength to permit continuous shouldering operations.
Equipment that will damage the surfacing will be prohibited from operating on the surfacing
during shouldering op erations. Surfacing and curbs shall be protected where equipment is crossing
or turning,

203.4.1.3 Grading for Aggregate Type Surface Roadway. If a roadway to receive an aggregate-
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type surface is specified in the contract, reasonable tolerance in alignment, grade and cross section
will be permitted. A reasonable tolerance in alignment will be defined as a maximum gradual
deviation of 2 feet , free from sharp breaks, made in the interest of economy and to take
advantage of favorable topography. A reasonable tolerance in grade will be defined as a final grade
that is uniform in ap pearance, free from sharp breaks or humps, and within 6 inches of plan grade
if such tolerance results in economy to the Commission. Economy to the Commission will not
refer to each individual cut, but to the entire project after due consideration has been given to the
need of the material removed from cuts that are below grade and to the compensating feature of
cuts that are left above grade. Loose rock on the finished subgrade over 2 inches in size shall be
removed, picked up and disposed of as directed by the engineer.

203.4.2 Maintenance. During construction, the roadway shall be maintained by the contractor in
such a condition that the roadway will be passable and well-drained at all times. Roadway
ditches, channel changes, inlet and outlet ditches, and any other ditches in connection with the
roadway shall be cut and maintained to the required cross section. All drainage work shall be
performed in proper sequence with other operations. All ditches and channels shall be kept free
of debris or obstructions. All material resulting from slides shall be removed and disposed of as
directed by the engineer.

203.4.3 Removal of Oversize Material in Subgrade. The engineer may order the contractor to
remove oversize material if the upper 4 inches of the subgrade, as tentatively completed, contains
loose rock over 2 inches in size to make the subgrade unacceptable as a roadbed for the proposed
type of surfacing in the judgment of the engineer.

203.4.4 Excavating in Rock. Excavating and undergrading in rock, that is material in accordance
with the description of Class C, whether the contract calls for classified or unclassified
excavation, shall be performed in a manner to produce material of such size as to permit
placement in embankments in accordance with the requirements. Rock shall be removed to the
limits of undergrading insofar as practical and in such manner as to leave no undrained
depressions in the cut. Care shall be taken to avoid overshooting when blasting. Any loose or
shattered rock, overhanging ledges and boulders above the roadbed that might dislodge shall be
removed. If the contract provides a specific use for rock from roadway excavation, the work shall
be performed in such order and manner as may be necessary to ensure that the desired quantity of
such material may be placed as required.

203.4.4.1 Blasting Requirements. Reporting for all blasting shall be made in accordance with
Sec 107.7.

203.4.4.1.1 The contractor shall submit a rock excavation blasting plan to the engineer at least 14
days before drilling operations begin. The blasting plan shall address all trenching, presplitting
and production shots, and shall include, but is not limited to the following information: powder
factor per cubic yard , hole size, subdrill, stemming depth, drill pattern, type of explosives and
detonators, and safety precautions. A preblast survey will be required on all uncontrolled
structures within 500 feet of planned blasting operations. A separate blasting plan will be
required on all locations requiring blasting within 50 feet of any roadway structure. Any changes
to blasting plans shall be provided to the engineer for review prior to performing the work.

203.4.4.1.2 The contractor shall not exceed blasting holes larger than 4 inches in diameter. The
powder factor shall be between 0.60 to 1.35 pounds per cubic yard except for presplitting or
trenching. If stemming ejection becomes a problem, crushed stone stemmings shall be used.
Subdrill shall be no more than 30 percent of burden. The contractor shall not drill within a radius
equal to the depth of the cut of a loaded borehole. Seismic monitoring will be required when the
scaled distance is less than 65 , where the scaled distance equals the distance, in feet , divided by
the square root of explosive weight, in pounds, per 8-millisecond delay.
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203.4.4.1.3 The contractor shall perform the excavation of rock cuts by the technique of
presplitting, cushion blasting or air decking to produce a neat line of the proposed excavation,
with the results subject to the approval of the engineer. Holes for presplitting shall be drilled to
the full depth of the cut or to a pre-selected bench elevation as shown on the plans or as
determined by the engineer. Presplitting shall be done according to accepted practice to produce a
clean face on the excavated cut. Presplit shots shall be made prior to production shots.
Production holes shall not be drilled any closer to the presplit line than 12 times the diameter of
the production blast hole.

203.4.4.2 Undergrading. Regardless of whether the contract includes paving, the final surface for
the backfilled undergraded areas shall be of a uniform texture and grade suitable to the engineer for
paving

203.4.4.2.1 Unless specified otherwise, the final surface shall be substantially free of exposed
rock exceeding the 2 inch size that would interfere with the final preparation of the base for
paving. Areas of required undergrading, except where an aggregate-type surface is specified, shall
be backfilled with one of the following material, with preference in the order given, depending on
availability:

(a) The top approximately 2 inches of the rock backfill shall consist of either rock
fragments or spalls or a 2-inch granular-type material having a plasticity index not
exceeding 10, and a gradation such that at least 50 percent of the material will be retained
on the No. 4 sieve.

(b) A 2-inch maximum size granular-ty pe material having a plasticity index not exceeding
10, and a gradation such that at least 50 percent of the material will be retained on the
No. 4 sieve.

(c) A material having a low plasticity index and designated by the engineer as suitable. No
material shall exceed 2 inches in size.

203.4.4.2.2 If a roadway to receive an aggregate type surface is specified in the contract,
undergraded areas shall be backfilled with material obtained from roadway excavation, and the
upper 6 inches shall be free of granular material larger than 4 inches.

203.4.4.3 Overbreak. Overbreak resulting from blasting rock below the limits of undergrading
shall be removed and backfilled with spalls or rock fragments at the contractor's expense. If spalls
are not available and if the contractor does not elect to use rock fragments, the use of either of the
following will be satisfactory.

(a) Material in accordance with Sec 1007.

(b) A granular-type material with a plasticity index not exceeding 10, and a gradation such
that at least 50 percent of the material will be retained on the No. 4 sieve.

203.4.5 Unsuitable Material. Where excavation to the finished graded section results in a
subgrade or slopes of unsuitable material, the engineer may require the contractor to remove the
unsuitable material, and backfill to the finished graded section with approved material. The
contractor shall conduct the operations in such a manner that the engineer may make the
necessary measurements before the backfill is placed.

203.4.6 Borrow. Borrow material shall not be placed until after material from roadway excavation
has been placed in the embankment, except as otherwise approved by the engineer. The
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contractor shall not excavate beyond the dimensions and elevations established, and no material
shall be removed prior to staking and cross sectioning the site. If the contractor places more
borrow than required, thereby causing a waste of excavation, such waste will be deducted from
the borrow volume as measured in the borrow area. All borrow areas shall be bladed and left in
such a shape as to permit taking the necessary cross sections after excavating has been completed.
The finished borrow areas shall be approximately true to line and grade if so specified in the
contract, and shall be finished, where practical, such that no water will collect or stand therein. If
it is necessary to remove fencing in order to obtain borrow material, the fencing shall be replaced
in as good condition as the fencing was at the time of removal. The contractor shall be responsible
for confining livestock when a portion of the fence is removed. Removing and replacing such a
fence or the confining of livestock shall be at the contractor’s expense.

203.4.7 Roadway Obliteration. If obliteration of existing roadways or temporary construction is
designated in the contract to be performed on a roadway excavation basis, such obliteration shall
include all operations necessary to fill the ditches and blend the old road with the natural ground
to provide a pleasing appearance. Removal of concrete pavement and concrete base course will be
paid for in accordance with Sec 202.30. The earthwork for obliteration, including bituminous
surfacing, will be included as roadway excavation.

203.4.8 Human, Criminal, Historical, Archaeological or Geological Remains. If any human
remains, or archaeological artifacts that may be of historical, archaecological or geological
significance such as arrowheads, pottery, stone tools, animal bones, or fossils, are encountered
during construction, the contractor shall stop all work within a 50-foot buffer around the human
remains and/or artifacts, and then shall notify the MoDOT resident engineer or construction
inspector. The contractor shall maintain the 50-foot minimum buffer until otherwise directed by
the Engineer.

203.4.8.1 In the case of human remains, MoDOT HP staff will notify the local law enforcement
and the State Historic Preservation Office (SHPO) as per state law. If the contractor is unable to
contact appropriate MoDOT staff, the contractor shall initiate this involvement by local law
enforcement and the SHPO. In this instance, a description of the contractor’s actions shall be
promptly made to MoDOT.

203.4.8.2 In the case of archacological artifacts, MoDOT HP will contact the appropriate staff at
the Federal Highway Administration (FHWA) and the SHPO to report the discovery after a
preliminary evaluation of the artifacts is made and reasonable efforts to see if the findings
represent an archaeological site which can be avoided. If MoDOT determines that the site/artifact
is significant and will be adversely affected by the contract work, MoDOT HP will immediately
notify the FHWA and SHPO of this finding and provide recommendations to minimize and/or
mitigate the adverse effect.

203.4.8.3 If a temporary suspension of work under this section lasts for an unreasonable period
of time, as defined in Sec 108.15.1, and the suspension results in an actual increase in the time or
cost of performance of the contract, then this condition will be deemed a suspension of the work
directed by the engineer under Sec 108.15 and will be handled in accordance with that section.

203.4.9 Excavated Material Stockpile. During the process of excavating cuts, the engineer may
order specific excavated material placed in stockpiles in order to have suitable material available to
complete the upper portion of embankments and to backfill portions of undergraded cuts.

203.4.10 Embankment Construction. Embankment construction shall consist of constructing
roadway embankments, including preparation of the area upon which the embankment is to be
placed, constructing dikes and berms, placing and compacting approved material within roadway
areas where unsuitable material has been removed, and placing and compacting embankment
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material in holes, pits and other depressions within the roadway area. Only approved material
free of trees, stumps, rubbish and any other deleterious material shall be used in the construction
of embankments and backfills. Rocks, broken concrete or other solid material shall not be placed
in embankment areas where piling is to be placed or driven.

203.4.10.1 Embankments requiring surcharges, restricted loading rates, embankment control
stakes or pore pressure measurement devices shall be constructed to the design template
progressively for the full height. Failure of embankments or embankment foundations, or damage
to structures that occurs when the contractor fails to observe restricted loading rates, or fails to
construct slopes initially to the design template shall be repaired as directed by the engineer at the
contractor's expense.

203.4.10.2 Construction of embankments shall not be started on foundation soil or partially
completed embankments having more than 0.2 foot of frozen soil, nor shall embankment be built
of frozen material. Frozen soil layers in partially completed embankments shall be at least 18
inches apart. No material shall be placed on frozen soil layers encountered within 12 inches of the
top of the proposed grading section. Frozen material on foundation soil or partially completed
embankment not meeting the above requirements shall be removed before placing material for the
embankment. The removal of frozen material from the foundation of an embankment or from any
layer of the embankment and the replacement with satisfactory material shall be at the
contractor’s expense.

203.4.11 Embankment on Hillsides or Against Existing Embankment. Where embankment is
to be placed on hillsides or where new embankment is to be constructed against existing
embankments, existing slopes steeper than six horizontal to one vertical measured at a right angle
to the roadway shall be continuously benched in no less than 12-inch rises over those areas as
required, as the work is brought up in layers. Benching shall be of sufficient width to permit
placing and compacting operations. Each horizontal cut shall begin at the intersection of the
ground line and the vertical side of the previous bench. Existing slopes shall also be stepped to
prevent any wedging action of the embankment against structures. The material thus cut out or
compacted along with the new embankment material will be at the contractor’s expense.

203.4.12 Scalping. Scalping shall be performed in accordance with Sec 201.2.3. Where an
embankment less than 4 feet high is to be constructed, all sod and vegetative material shall be
removed from the surface upon which the embankment is to be placed, and the cleared surface
completely broken up by plowing, scarifying or stepping to a minimum depth of 6 inches . This
area shall be compacted in the same manner as that required for the embankment placed on the
area. Sod not requiring removal shall be thoroughly disked before construction of embankment.
Where an embankment less than 3 feet high is to be constructed over a compacted road surface
containing bituminous or granular material, the old road surface shall be scarified to a depth of at
least 6 inches . This scarified material shall be recompacted.

203.4.13 Embankment Against Existing Structures. If embankment is deposited on one side
only of abutments, wingwalls, piers or culvert headwalls, care shall be taken that the area
immediately adjacent to the structure is not compacted to the extent that the compaction will
cause overturning of or excessive pressure against the structure. Equipment of such weight as
may cause damage to culverts or other structures will not be permitted to work over or
immediately adjacent to such structures. The embankment adjacent to the end bent of a bridge
shall not be placed higher behind than in front of end bents until the superstructure is in place. If
embankment is to be placed on both sides of a concrete wall or box-type structure, operations
shall be conducted such that the embankment is kept at approximately the same elevation on each
side.

203.4.14 Surcharged Embankments. Surcharged embankments shall be built in accordance with
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the plans and shall remain in place for such time as in accordance with the contract. The
requirements for placing and compacting will be waived on the surcharge material above the
specified compacted area.

203.4.15 Excess or Unsuitable Material. All excess or unsuitable excavated material, including
rock and boulders that cannot be used in embankments, may be placed on the sideslopes of the
nearest embankment in a satisfactory manner or shall be disposed of off the right of way in areas
secured by the contractor. The contractor shall be responsible for compliance with all federal,
state and local laws in the disposal of excess or unsuitable material. Rock or boulders greater
than 24 inches shall not be used routinely in constructing sideslope embankments. A distinct
shoulder line shall be maintained by keeping all such waste material at least 24 inches below the
finished shoulder elevation, and specific density control will not be required.

203.4.16 Placement of Embankment. Roadway embankment shall be placed in layers not
exceeding 8 inches , an uncompacted measurement, and shall be compacted as specified before the
next layer is placed. The layers shall be placed approximately parallel to both the proposed
profile grade and to the finished roadbed. Effective spreading equipment shall be used on each lift
to obtain uniform thickness prior to compacting. Continuous leveling and manipulating will be
required during compacting operations. Construction equipment shall be routed uniformly over
the entire surface of each layer. Occasional rocks and boulders greater than 24 inches shall be
dispersed to allow for uniform compaction between them.

203.4.16.1 Occasional stones or rock fragments exceeding the thickness of the 8-inch layer shall
be disposed of by being incorporated into the embankment outside the limits of the proposed
surfaced traffic lanes. The thickness of the layer in these areas may be increased if necessary to
accommodate the stones, but shall not exceed 12 inches, an uncompacted measurement. The
stones or rock fragments shall be placed such that there is no nesting.

203.4.16.2 Lifts may be increased to a maximum of 12 inches , an uncompacted measurement, for
berms, filling of old channels, waste or similar areas, and any roadway or approach for which a
granular-type surface is proposed. These areas shall be compacted by uniformly distributing all
equipment movements over the entire area, and specific density control will not be required.
Compaction performed in these areas will be at the contractor’s expense.

203.4.17 Rock Embankment. If the excavated material consists predominantly of rock fragments
of such a size that the material cannot be placed in layers of the prescribed thickness, such
material shall be placed in the embankment in layers having a thickness of the approximate
average size of the larger rocks but not exceeding 24 inches . Rocks or boulders too large to permit
placing in a 24-inch layer shall be reduced in size as necessary to permit this placement. Rock
shall not be dumped in place, but shall be distributed by blading or dozing in a manner to ensure
proper placement in final position in the embankment. Construction equipment shall be routed
uniformly over the entire surface of each layer. The spalls and smaller stone fragments shall be
left on the surface of each layer as formed.

203.4.18 Rigid or Flexible Pavements. If the specified or proposed surfacing consists of a rigid
or flexible-type pavement, the top consolidated rock layer for the full width between roadbed
slopes shall be finished to the same limits as shown on the plans for undergrading in rock cuts. If
rigid pavement is to be constructed without an aggregate base, the material requirements of Sec
203.44.2.1 (a) or (b) shall govern the construction of the area between the bottom of the
pavement and the top of the top consolidated rock layer. Any embankment necessary outside the
limits of the pavement shall be constructed of suitable earth or as otherwise specified in the
contract.
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203.5 Compaction of Embankment and Treatment of Cut Areas with Moisture and
Density Control. AASHTO T 99, Method C, replacing any material retained on a 3/4-inch
sieve, as provided therein, or MoDOT Test Method TM 40 will be used as the Standard
Compaction Test for determining the moisture density relations of soils. The optimum moisture
as determined by the Standard Compaction Test may be used as a guide in determining the proper
moisture content at which each soil type should be compacted. Water shall be added or removed
as necessary to permit obtaining the required density and moisture control. The field density of
the embankment after compaction will be determined in accordance with AASHTO T 191 or T
205, using the total material or T 310, for wet density. The volume of the test hole may be
reduced as necessary to accommodate available testing equipment. If nuclear density methods are
used, moisture content will be determined in accordance with AASHTO T 239, except that a
moisture correction factor will be determined for each soil in accordance with MoDOT Test
Method TM 35. The calculated density obtained in a field density test will be compared with the
maximum density as directed by the Standard Compaction Test to determine the percent of
compaction attained.

203.5.1 Maximum Density Compaction Requirements. If payment of Compacting
Embankment or Embankment in Place is specified as a contract pay item, compaction to at least
90 percent of maximum density, as determined by the Standard Compaction Test, will be required
in the following areas:

(a) All roadway embankments except as otherwise provided in the following sections:
Secs 203.4.14, 203.4.15, 203.4.16.2, 203.5.3, 203.5.4, 203.5.5 and 203.5.7

(b) All backfilled undergraded cuts, except as modified by Sec 203.5.3.

(c) Certain portions of the roadbed in cuts specified in Sec 203.5.8, except as modified in
Sec 203.5.3.

203.5.2 Moisture Control. The moisture content of the soil at the time of compaction shall be as
specified herein.

203.5.2.1 When necessary to eliminate a rubbery condition of the embankment, it may be
required that some soils have a moisture content below the optimum during compacting work,
except that Class A material having a liquid limit of 40 or more, where placed in embankments
within 5 feet of the top of the finished subgrade or where encountered in areas of cut compaction,
shall be compacted at no less than the optimum moisture content. The liquid limit determination
will be in accordance with AASHTO T 89. Some Class A material, including heavy clays and
material commonly known as shales and fireclays, shall require breaking down such that the
moisture can be uniformly distributed.

203.5.2.2 Loessial soils shall have moisture controlled so as not to exceed optimum plus 3
percentage points when placed in embankments less than 30 feet high. When placed in
embankments 30 feet high or more, such soils shall have moisture controlled such that the
optimum moisture is not exceeded. If wet foundation conditions contribute to the embankment
moisture while compacting, the engineer may waive this specified moisture content for a height
not to exceed 3 feet above the embankment foundation. In the event of conflict of provisions of
this section with provisions in Sec 203.5.2.1, Sec 203.5.2.1 shall govern.

203.5.3 Top Lift Thicknesses. The upper 18 inches of the earth subgrade extending the full
width between roadbed slopes shall be compacted to at least 95 percent of maximum density.

203.5.4 Structure Approach. Roadway embankment within 100 feet of each end of a structure
on which the top slab or deck is to be used as the riding surface and the spill fill under such a
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structure shall be compacted to no less than 95 percent of maximum density.

203.5.5 Rocky Fill. Density requirements will not apply to portions of embankments
constructed of material so rocky that the embankment cannot be satisfactorily tested in
accordance with AASHTO T 191 or T 205. Material of a gradation having more than
approximately 20 percent retained on a 3/4-inch sieve will generally be considered too rocky for
satisfactory density testing. In lieu thereof, the compactive effort on rocky material shall consist
of making four complete passes on each layer with a tamping-type roller or two complete passes
on each layer with a vibratory roller. The tamping-type roller shall have tampers or feet
protruding no less than 6 inches from the surface of the drum and shall have a minimum load on
each tamper of 250 psi of tamping area. The vibratory roller shall have a manufacturer's rating of
16 to 20 tons compacting power. During compaction, each layer shall have the moisture content
controlled such that, in the judgment of the engineer, any silt and clay fraction is in a plastic state.
Simp le diagnostic tests to establish such a plastic state will include ability to indent with a thumb
or heel or to roll a short thread of soil between the hands. M aterial that crumbles under pressure
will be considered too dry.

203.5.6 Lift Consistency. Each layer shall be wetted or dried as necessary, and shall be
compacted to the required density. Regardless of the type of equipment used, the roadway shall
be compacted uniformly and the surface kept reasonably smooth at all times. If large pieces of
heavy clay are encountered, the material shall be broken down by suitable manipulation to permit
satisfactory embankment construction. If shale is encountered, the shale shall be broken down as
much as practical and compacted at or above optimum moisture.

203.5.7 Deep Fills. Compaction to at least 95 percent of maximum density will be required for
that portion of any embankment below an elevation 50 feet below the top of the finished
subgrade. If, because of embankment foundation conditions, the 95 percent maximum density
cannot be obtained after reasonable compactive effort has been expended, the engineer may waive
the 95 percent requirement for a height not exceeding 3 feet above the embankment foundation.

203.5.8 Compacting in Cut. Cut compaction shall be performed in all Class A material areas and
in all unclassified material areas that meet the requirements of Sec 203.2.2 after removal of the
roadway excavation material to the required section. A surface parallel to the pavement slope, 12
inches below the bottom of the pavement or lowest base course, shall be temporarily exposed for
the full width between roadway inslopes. The exposed material shall be manipulated and
compacted to no less than the required density to a depth of 6 inches . The material above this
compacted plane shall be spread in layers not exceeding 8-inch loose thickness, each layer being
wetted or dried as necessary and compacted to the specified density. The entire volume of
material so handled and compacted, including the 6-inch layer compacted in place, will be
considered as Compacting in Cut. All Class A material having a liquid limit of 40 or more,
including the 6-inch layer compacted in place, shall be compacted at no less than the optimum
moisture content.

203.5.8.1 Cut compaction shall be performed to an additional depth of 12 inches for 50 feet on
each side of the intersection of the natural ground and the top of the subgrade, then uniformly
graded for 30 feet to meet the depth requirements of Sec 203.5.8 and, if necessary, Sec 203.5.8.2.

203.5.8.2 The existing ground for the full width between roadway slopes under embankments less
than 18 inches high shall be treated in accordance with Sec 203.5.8 to only such depth as to
ensure having 18 inches of material of the required density and moisture below the top of the
finished subgrade.

203.5.9 Field Laboratory. When authorized by the engineer, the contractor shall provide a Type
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2 field laboratory in accordance with Sec 601.

203.6 Compaction of Embankment not Constructed with Density or Moisture and Density
Control. If compaction of embankment is a requirement of the contract but has not been
specified as a pay item, the compactive effort on each layer shall consist of distributing all
equipment movements over the entire embankment area and of at least three complete passes
with a tamping-type roller over the entire area to be compacted. The tamping-type roller shall
have tampers or feet projecting no less than 6 inches from the surface of the drum and shall have a
minimum load on each tamper of 250 psi of tamping area. Compactive efforts shall be continued,
if necessary, until the tamping feet penetrate no more than 2 inches into the layer of material
being compacted. Continuous leveling and manipulating will be required during compacting
operations and the moisture content shall be adjusted as necessary, in the judgment of the
engineer, to permit proper consolidation.

203.6.1 Dumping and rolling areas shall be kept separate, and no lift shall be covered by another
until compaction complying with these requirements has been attained. Unstable areas in the
embankment shall be removed and replaced with suitable material at the contractor's expense.

203.6.2 Each layer of embankment constructed of rock or rocky material shall also be compacted
by three complete passes of the tamping-type roller. A vibratory roller may be used if approved
by the engineer.

203.7 Compaction of Embankment Without Specified Compaction Results or Specified
Compaction Equipment. If compaction of embankment is not designated by the contract,
compaction will not be required other than that attained by distributing equipment movements
over the entire embankment area.

203.8 Method Of Measurement.

203.8.1 Contract Quantity Payment. The quantities of excavation , compacting embankment,
and embankment in place for which payment will be made will be those shown in the contract for
the various items, provided the project is constructed essentially to the lines and grades shown on
the plans. A partial check of existing ground elevations will be made at the time slope stakes are
set, and of the finished work for deviations in the grade, width or slope from the authorized grade

or typical section.

203.8.1.1 Final measurement will not be made of Class A Excavation, Unclassified Excavation ,
Compacting Embankment, and Embankment in Place except when:

(a) Appreciable errors are found in the original computations.

(b) An original cross section is found to have an average deviation from the true elevation
in excess of one foot.

(c) An authorized change in grade, slope or typical section is made.
(d) Unauthorized deviations decrease the quantities on the plans.
(e) Class C excavation is encountered, unless the contract calls for unclassified

excavation. If this condition is encountered, corrections or revisions will be computed and
added to or deducted from the contract quantity.

() Quantities are determined by measurement as specified in Sec 203.8.2.
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203.8.1.2 If the plans have been altered or when disagreement exists between the contractor and
the engineer as to the accuracy of the plan quantities of any balance, or the entire project, either
party has the right to request a recomputation of contract quantities of excavation within any area
by written notice to the other party. The written notice will contain evidence that an error exists
in the original groundline elevation or in the original computations that will materially affect the
final payment quantity. If such final measurement will be required, measurement will be made
from the latest available ground surface and the design section.

203.8.2 Measured Quantities. If payment of excavation is to be made on a measured quantity
basis, volumes of authorized excavation will be computed from cross section measurements by
the average end area method. When not attributable to carelessness of the contractor, slides in
Class A Excavation and in Unclassified Excavation will be included in such measurements.
Authorized excavation of rock, shale, muck or other unsuitable material will also be included.

203.8.2.1 Authorized excavation of rock, shale, muck or other unsuitable material below grade
shall consist of that excavation necessary to provide the designated depth of undergrading. No
measurement or payment will be made of any material removed and replaced below the design
limits of undergrading. No measurement will be made for overbreak or for the disposal of the
same if such material is obtained from outside the neat lines of the proposed backslopes in rock
excavation, except that such overbreak will be measured as Class A Excavation or Unclassified
Excavation, as applicable, when all suitable authorized excavation has been used and the
overbreak material will be required for completion of the embankment. A maximum tolerance of
one foot will be permitted for rock protruding or extending within the neat lines of the proposed
backslopes.

203.8.2.2 While work involving classified excavation is in progress, the engineer will fix points of
elevation and stationing as required to establish the lines of demarcation between material of
different classification. These top points will be determined before any Class C, sandstone or
igneous rock excavation is removed, and the contractor shall notify the engineer before removing
any such material. Any excavation removed before the engineer has been notified and given 24
hours to establish lines of demarcation will be included in the measurement of Class A Excavation
only.

203.8.2.3 Excavation may be encountered in which lines of demarcation between material of
different classifications are impractical to establish. The quantity of material classified as other
than Class A Excavation may be determined by the engineer on a percentage basis as the work
progresses after the limits of determinate classification material have been established. Where
vertical or near vertical excavation limits are indicated by the plans, all Class A Excavation
material encountered within the actual Class C vertical excavation limits will be included with
Class C Excavation quantities.

203.8.2.4 Measured quantities of excavation will be used where the ground elevations shown on
the plans are found to be erroneous. No revision of contract quantities will be made if the actual
ground elevations are considered to agree generally with the ground line shown on the plans.
Where the engineer authorizes a change in grade, slope or typical section affecting the volume of
excavation allowed for payment in that particular balance or area, the revised volume will be
determined by the average end area method on the basis of the revised grade, slope or typical
section. Where unauthorized deviations result in a decrease in the contract quantities, the
deviations will be measured and deducted from the contract quantity.

203.8.2.5 The quantity of Class C Excavation will be computed on a measured quantity basis.
The volume of Class A Excavation allowed for payment in roadway balances involving rock
excavation will be determined by one of the following methods, whichever in the judgment of the
engineer is more applicable:
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(a) Measuring and computing both the Class A Excavation and the Class C Excavation
within the limits affected or as defined by Sec 203.8.2.3.

(b) Deducting the volume of Class C, sandstone or igneous rock excavation from the total
adjusted volume of roadway excavation, regardless of classification, within the limits
affected or as defined by Sec 203.8.2.3.

203.8.2.6 Measurement will be made for unsuitable material actually excavated and removed to
permit proper compaction in cut sections and in foundations for embankment sections. No
measurement will be made of the suitable material temporarily removed and replaced to facilitate
compaction in cuts or under shallow embankments.

203.8.2.7 Borrow quantities will be determined by measuring the borrow area before and after
excavating.

203.8.2.8 Excavated material stockpiled in accordance with Sec 203.4.9 will be measured in the
stockpile by the average end area method.

203.8.2.9 Only that material placed in accordance with Sec 203.5 will be included in the
measurement of Compacting Embankment and Embankment in Place. If an error has been found
in the original computations or ground elevations, or if there has been an authorized change in
grade, slope or typical section, the plan quantity for Compacting Embankment and Embankment
in Place for those areas or balances affected will be adjusted for final payment. All required
compaction above the original ground line and all compacting of material placed in undergraded
cut sections will be considered as Compacting Embankment and Embankment in Place.

203.8.2.10 Compacting in cuts will be measured to the nearest 1/10 station along the centerline of
each roadbed regardless of width, and will include any required compaction of the original ground
under shallow embankments. For the purpose of measurement, a divided highway will be
considered as having two roadbeds. M easurement of ramps will be made from or to the ramp’s
gore point. Final measurement will not be made except for authorized changes during construction
or where appreciable errors are found in the contract quantity. The revision or correction will be
computed and added to or deducted from the contract quantity.

203.8.2.11 Measurement of roadway and drainage excavation, compacting embankments and
embankments in place will be made to the nearest cubic yard .

203.9 Basis of Payment. Roadway and drainage excavation will be paid for at the contract unit
price per cubic yard and will be considered full compensation for the following:

(a) Excavating.

(b) Hauling any distance.

(c) Placing and forming embankments.

(d) Preparation of subgrade.

(e) Shouldering, rounding slopes, obliterating existing roadbeds or temporary
construction, finishing of graded earth roadway, picking up and disposing of field stone

and other rock.

(f) Disposal of excess excavation.
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(g) Any work noted on the plans to be included in the contract unit price for excavation.

203.9.1 No payment will be made for any material used for purposes other than those designated,
except as approved by the engineer.

203.9.2 Payment will be made at the contract unit price per cubic yard for the applicable item of
Class A Excavation or Unclassified Excavation for each handling of stockpiled excavation
approved by the engineer.

203.9.3 No payment will be made for rock overbreak or for backfilling overbreak areas below the
undergrading limits. Payment for the material for backfilling required undergraded areas will be
made under an applicable excavation item. No direct payment will be made for backfilling around
structures, the excavation for which has been paid for as roadway excavation.

203.9.4 If the contract does not contain a contract unit price for Class C Excavation and such
material is encountered during construction, unless the project is let on an unclassified excavation
basis, payment will be made per cubic yard at the fixed contract unit price specified in Sec 109.

203.9.5 No direct payment will be made for water required in compaction work. Any costs
involved in reducing the moisture content in soils will be at the contractor's expense.

203.9.6 Payment for finishing a graded earth roadway will be considered completely covered by
the contract unit price for the various classes of excavation except as otherwise specifically noted
under Sec 104.11.2 in regard to material excavated in cleaning channels and culverts used in place.

203.9.7 When removal of unsuitable material is directed by the engineer, the contractor will be
reimbursed for excavation of the unsuitable material and the excavation of the suitable
replacement material. Payment will be made for each operation at the contract unit price of Class
A Excavation or Unclassified Excavation. Payment for placement of the suitable material will be
paid for at the contract unit price of Compacting Embankment.

203.9.8 Embankment in Place will be paid for at the contract unit price per cubic yard , and will
be considered full compensation for:

(a) Furnishing and transporting material from stockpile sites or from a contractor-
provided source.

(b) Placing and forming embankments.

(c) Compacting embankment or for adding or reducing the water content of the
embankment.

(d) Any excavation required to provide the embankment material included under the item
of embankment in place, including mulching and seeding a borrow site.

(e) Any work noted on the plans to be included in the contract unit price for
embankment in place.

203.9.9 Payment will be made at the contract unit price for each of the pay items included in the
contract.
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SECTION 204
EMBANKMENT MONITORING

SECTION 204.10 SETTLEMENT GAUGES.

204.10.1 Description. This work shall consist of installing settlement gauges for the purpose of
obtaining foundation settlement data during and following placement of embankment and
surcharge construction. An estimated number of settlement gauges will be indicated in the
contract. The exact number and locations will be determined by the engineer.

204.10.2 Material. A settlement gauge shall consist of the following:
(a) A plate with a galvanized riser pipe attached perpendicular to the center of the plate.

(b) Lengths, to be approved by the engineer, of 3/4-inch threaded galvanized riser pipe
and couplings.

(c) Lengths, to be approved by the engineer, of galvanized 1 1/2-inch threaded pipe and
couplings to act as a cover or guard for the riser pipe.

204.10.3 Construction Requirements.

204.10.3.1 The first section of the 3/4-inch pipe shall be firmly attached to the plate. The
distance from the top of plate to the top of pipe will be accurately measured and recorded by the
engineer.

204.10.3.2 An excavation, slightly larger than the plate, shall be made to a depth approximately
18 inches below the natural ground surface. Care shall be exercised during excavation to ensure
that the bottom of the pit is level and that the material at this location is undisturbed. The pit
bottom shall be covered with a layer of Portland cement mortar, approximately 3 inches thick,
and the plate bedded therein in such position that the riser pipe is vertical. After the mortar has
set, the cover pipe, cut approximately 6 inches shorter, shall be slipped over and centered around
the riser pipe. The backfill shall then be placed in 6-inch layers and thoroughly compacted. The
contractor shall notify the engineer when the installation is complete. No embankment shall be
placed around the gauge until the elevation of the top of the riser has been determined by the
engineer.

204.10.3.3 Embankment material in the immediate vicinity of the settlement gauge pipe shall be
placed and compacted in accordance with Sec 726.3.4. When the elevation of the embankment
reaches a level approximately one foot below the top of the cover pipe, the engineer shall be
notified and the next section of riser pipe and cover pipe shall be installed in the engineer's
presence. As the height of the embankment increases, this procedure shall be repeated until the
embankment and surcharge is completed, and the pipe sections, both riser and cover, extend
approximately 2 feet above the surface of the completed embankment and surcharge.

204.10.3.4 All necessary precautions shall be taken to keep the alignment of the riser pipe and
cover pipe maintained in a vertical position at all times. The contractor shall operate equipment
such that the settlement gauges are not damaged or displaced. Protective barriers shall be erected
when directed by the engineer. Settlement gauges shall be maintained in a satisfactory operating
condition until after placement of the embankment and surcharge and until, in the judgment of the
engineer, the settlement readings are no longer necessary. Any damaged gauges shall be repaired or
replaced by and at the contractor's expense.

204.10.3.5 The engineer will obtain and record all measurements and elevations necessary for
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accurate determination of settlement data during and after completion of embankment and
surcharge.

204.10.4 Basis of Payment. Accepted settlement gauges, complete in place, will be paid for at
the contract unit price. No direct payment will be made for any devices required to protect the

gauges.
SECTION 204. 20 PORE PRES S URE MEAS UREMENT DEVICES.

204.20.1 Description. This work shall consist of placing and maintaining pore pressure
measurement devices as shown on the plans for obtaining foundation pore pressure
measurements during the placement of embankment. Pore pressure measurement devices,
locations, elevations and limits of embankment subject to control by each device will be shown on
the plans.

204.20.2 Equipment. Pore pressure measuring devices shall consist of the following types:

(a) Type A. This device shall consist of a pneumatic transducer sealed within a sand
chamber which is set into the foundation to the specified elevations.

(b) Type B. This device shall consist of a 1/2-inch PVC standpipe extending to the
surface of the embankment from a sand chamber set into the foundation to the specified
elevations.

204.20.2.1 The pneumatic transducer, jacketed tubing, and necessary pressurizing and gauging
equipment for Type A installations will be furnished by the Commission without cost to the
contractor upon two weeks written notice preceding the date of installation. The balance of the
material for the Type A installation shall be furnished by the contractor. All material for the Type
B installation shall be furnished by the contractor, except for the electrical sounding device.

204.20.3 Construction Requirements.

204.20.3.1 The contractor shall be responsible for the installation, furnishing all incidental
material, providing all necessary protection of the installation, and replacement in the event of
damage, including cost of any replacement equipment furnished by the Commission. In the event
of damage to the installation, the engineer may require suspension of embankment construction in
the controlled area until the contractor has restored the installation to satisfactory working order.
No embankment may be placed until the installation is complete and tested to the satisfaction of
the engineer.

204.20.3.2 A hole of no less than 5 inches or no more than 8 inches in diameter shall be drilled to
Elevation “B” as shown on the plans. If necessary, casing shall be used to prevent sloughing of
material from the walls of the hole and contamination of the walls or bottom of the hole by
sloughed material. The outer diameter of the casing shall be no smaller than the diameter of the
hole. The casing shall have no externally coupled joints in the bottom 10 feet.

204.20.3.3 If casing is required, the hole shall be washed to the bottom with clean water circulated
through the bit until the discharge is clear. Clean sand shall then be poured into the hole to the
approximate depth shown on the plans. The assembled pore pressure measurement device shall
then be lowered to the device’s indicated position with care to avoid contamination with soil from
the side of the hole, and additional sand shall be placed around the device to Elevation “A” as
shown on the plans. During these steps, any casing shall be pulled ahead of the backfill in
increments of 6 to 24 inches as necessary to prevent collapse or sloughing of the hole. The hole
shall be maintained full of clean water during these steps to at least the elevation of the top of the
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sand chamber. The creation of pockets of soil, air or voids in the sand backfill shall be avoided.

204.20.3.4 After sand is placed to the specified elevation, the hole shall be backfilled with wetted,
plastic bentonite clay as the casing is withdrawn, for no less than 4 feet above the top of the sand
filled chamber. If necessary, the clay shall be worked by hand into plastic balls to be dropped into
the hole and tamped into a coherent mass. An acceptable alternate is the use of preformed dry
bentonite pellets. In dry installation, dry granular bentonite may be tamped in place. The
remainder of the hole shall be filled with a thick slurry of bentonite.

204.20.3.5 At natural ground level, or as otherwise directed by the engineer, four layers of 3/4-
inch exterior grade plywood, 4 x 4 feet , nailed and clinched together with rustproof nails, and
with a 3-inch diameter hole cut at the center shall be centered over the installation after the ground
is smoothed and leveled with sand. A closet flange or other suitable receptacle shall be securely
fastened to the plywood over the 3-inch diameter hole to securely receive a 5-foot length of 3-
inch iron or steel casing. Earth or sand shall be compacted about the casing in 6-inch lifts with
care to avoid misalignment after the engineer has established the elevation of the plywood slab
and the top of the casing

204.20.3.6 Upon completion, each installation shall be tested. Type A installations shall be tested
in accordance with recommendations of the transducer manufacturer. Type B installations shall be
tested by droppinga weighted line through the standpipe to check for possible obstructions. The
standpipe shall then be filled with water and periodic readings made of the water level in the
standpipe until the level of natural groundwater is reached. If less than a 70 percent drop in head
is experienced in the first 24 hours, the standpipe shall be flushed and retested. Records of rate of
head loss shall be kept for subsequent evaluation of possible time lags in the response of water
levels to embankment placement.

204.20.3.7 The engineer may require the installation of additional pore pressure measurement
devices, at the contract unit price, within any area subject to control by such devices, at any time
during construction of the embankment. The engineer will determine the type of device, location
and elevation of additional installations. Any such additional pore pressure measurement devices
shall govern the rate of construction in the same manner as the original devices. The reference
pressure levels for additional devices shall be either that of the original devices or as determined
from boreholes located outside the loaded area, as directed by the engineer.

204.20.4 Pore Pressure Measurements and Records.

204.20.4.1 The engineer will make and record all observations and measurements required to
determine natural ground water pressures and pore water pressures induced by embankment
construction. The pressure of the natural ground water existing at the time of installation and
prior to placement of any embankment will be used as a reference to determine pore pressures
induced by subsequent embankment placement. The engineer may subsequently require borings
outside the loaded area to facilitate observations to determine if the natural groundwater table has
lowered due to seasonal or climatic variations. Such observations may be used to lower, but not
raise, the initial reference groundwater pressure.

204.20.4.2 The engineer will make all records of groundwater and pore water pressures readily
available to the contractor for guidance in the planning of the contractor's work.

204.20.4.3 If foundation pore pressure, in excess of pressure from the natural water table, equals
or exceeds 35 percent of the unit pressure of the embankment in place over the installation at any
time, placement of embankment shall be immediately suspended. Construction shall not resume
until such excess pressure declines to 25 percent of embankment pressure, unless otherwise
authorized by the engineer.
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204.20.4.4 After the embankment reaches an elevation equal to 60 percent of the maximum
height, the contractor shall control the rate of construction in such a manner that foundation pore
pressure, in excess of pressure from the natural water table, will not exceed 35 percent of the unit
pressure of the embankment in place over the installation at any time. An example of pressure
relationships follows: Soil embankment with an average wet density of 125 pounds per cubic foot
is equal to twice the unit weight of water. A foot of such embankment thus has a potential to
create, at most, 2 feet of water rise in a standpipe, or a 0.87 psi increase in a Type A installation.
The contractor shall anticipate the maximum possible effect of any load to be added. Type B
installations may exhibit some time lag in rate of response to a pressure increment. Records of
pore pressure response during placement of the first 60 percent of embankment height shall be
examined for evidence of such lag. The time required for dissipation of head during testing will
also be indicative of the rate of response.

204.20.4.5 When embankment has advanced to within approximately one foot of the top of the
casing, the casing and the 1/2-inch PVC pipe for the Type B installations, shall be advanced in 5-
foot increments. No extension shall be made without the engineer's approval. PVC pipe
extensions shall be made using solvent welded couplings exercising care to make smooth, squared
cuts with all burrs removed, in accordance with recommendations of the pipe and solvent cement
manufacturers. Pneumatic tubing leads used with Type A installations shall be long enough to
permit extension, without connections, to the top of the embankment or surcharge. Excess tubing
shall be stored in a steel container attached to the last casing extension as shown on the plans.

204.20.5 Settlement Records. The engineer will make and record all measurements and
clevations necessary, including elevations of the plywood plate and all casing extensions, for use
in establishing a settlement record at the site of the pore pressure measurement device. The 3-inch
outer steel casing will be used for this purpose. Care shall be taken to ensure the tightest possible
coupling connections, using pipe wrenches, without rotating the bottom pipe. Settlement records
obtained in this manner may be used to satisfy such settlement rate requirements as may be
outlined in the contract.

204.20.6 Basis of Payment.

204.20.6.1 The contract unit price shall include all effects, impacts and cumulative impacts of
possible restraints inherent in the use of these devices upon the rate of construction. No
additional compensation will be made for any impact, cumulative impacts, inefficiency or any

costs incurred as a result of compliance with this requirement.

204.20.6.2 Accepted pore pressure measurement devices, complete in place, will be paid for at
the contract unit price per each.
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SECTION 205
MODIFIED SUBGRADE

205.1 Description. This work shall consist of modifying a subgrade to improve stability. This
work shall be performed as specified in the contract, at the contractor’s option with concurrence
from the engineer or at the direction of the engineer.

205.2 Material. All material shall be in accordance with Division 1000, M aterial Details, and
specifically as follows.

205.2.1 The modifying material shall be hydrated lime or other chemical material, a geogrid, a
geotextile, or other material approved by the engineer.

205.2.1.1 If hydrated lime is used, the contractor shall furnish or require the supplier to furnish
with each load certification that the product is in accordance with AASHTO M 216.

205.2.1.2 If chemical modifying material other than hydrated lime is used, the material and
application plan shall be approved by the engineer prior to use.

205.2.2 If a geogrid or geotextile is used the product type and layout plan shall be approved by
the engineer prior to use.

205.3 Construction Requirements.
205.3.1 Application.

205.3.1.1 If not directed by the engineer or specified in the contract, the contractor may
determine the locations, amount of modifying material and depth of application, within the limits
of this specification and subject to concurrence from the engineer.

205.3.1.2 Where performed, subgrade modification shall be done to all areas uniformly and
laterally between outside shoulder points plus 18 inches on each side. When the chemically
modified areas are stopped and started, there shall be a longitudinal transition zone at the rate of
30 feet per 6 inches of modified depth. The transition may be made by reducing modifying
material or by mixing depth.

205.3.1.3 Chemical modifying material shall be spread in uniform and regular patterns. No
material shall be applied if the material is being blown from the work area.

205.3.1.4 The application rate of the chemical modifying material shall be approved by the
engineer.

205.3.2 Compaction. When chemically modified, the subgrade shall be uniformly mixed with the
modifying material. Mixing and compaction shall continue until the subgrade is shown to have
suitable compaction as demonstrated by the roller equipment. Density and moisture testing will
ordinarily be waived for subgrade chemically modified under this specification, except that should
compaction not be demonstrated to the engineer's satisfaction, the engineer reserves the right to
run such tests as necessary to ensure density. When stabilized with a geogrid or geotextile, the
subgrade will require recompaction to the specified density and moisture content only of it is
disturbed by the goegrid or geotextile placement.

205.4 Method of Measurement. M easurement of modified subgrade will be made to the nearest

square yard, including transition areas. Subgrade meeting all other requirements, suitable for the
placing of base material and having modifying material incorporated as specified herein, will be
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paid for at the contract unit price per square yard except as noted herein.

205.5 Basis of Payment.

205.5.1 If included in the contract, payment for modified subgrade will be made per square yard
of modified subgrade at the contract unit price. No direct payment will be made for the required
modifying material.

205.5.2 If performed at the option of the contractor, payment for modified subgrade will be made
at the invoiced material cost from the supplier, and no reimbursement will be made for

incorporation or for processing.

205.5.3 If modified subgrade is not included in the contract and is directed by the engineer,
payment will be made in accordance with Sec 104.3.

205.5.4 Reimbursement for transition areas will be made at the contract unit price per square yard
for 1/2 the area of the transition.

205.5.5 Reimbursement will be limited to modified areas, the width of the pavement and
shoulders, plus 18 inches on each side.

205.5.6 Only one payment for modified subgrade will be made for any area, regardless of the
depth of stabilized material, number of applications or other circumstances.
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SECTION 206
EXCAVATION FOR STRUCTURES

206.1 Description. This work shall consist of the necessary excavation for the foundations of all
structures, removal and disposal of all excavated material, backfilling around the completed
structures, and all related work.

206.1.1 All removal work that might endanger the new structure shall be completed before any
work on the new structure is started. Partial removals of any structure or adjustments to any
utility shall be made with care to preserve the value of the retained portions. Work around any
live utility shall be done in such a manner that uninterrupted service is maintained.

206.1.2 Excavated material that is unsuitable for backfill and embankments, and excess material
not required for either, shall be disposed of. Excavated material shall not be dumped into the
channel of a stream.

206.2 Depth of Excavation. The elevation of the bottoms of footings as shown on the plans shall
be considered an approximate elevation, and the engineer by written order may make changes in
plan elevations and dimensions of footings as necessary to secure a satisfactory foundation.

206.3 Foundation Stabilization and Tests.

206.3.1 The contractor shall furnish and place sand, rock, gravel or other suitable granular backfill
material to replace unsuitable material encountered below box culvert slabs or below the
foundation elevation of the structures.

206.3.2 The contractor shall stabilize suitable foundation material or form the bottom of pile
footings, if necessary to obtain a stable foundation. The contractor shall assist in driving sounding
rods or shall drill test holes to permit an adequate inspection of the foundation subgrade. The
depth of the excavation, the character of the material and the condition of the foundation shall be
approved by the engineer before any concrete is placed in the footing.

206.4 Construction Requirements.

206.4.1 Foundation Excavation Protection. Methods shall be used in excavating for
foundations of structures that will ensure maintaining the stability of the material adjacent to the
excavation. Sheeting, cribbing, timbering or bracing shall be placed by the contractor where
indicated on the plans and wherever considered necessary. The contractor shall ensure the
adequacy of all sheeting, cribbing, timbering or bracing used.

206.4.2 Foundation Key. Foundations for structures and retaining walls shall be free of loose
material, and the footing shall be placed on undisturbed material. Footings shall be keyed no less
than 6 inches into rock (limestone, dolomite or other suitable material with q, > 100 ksf), and no
less than 18 inches into weak rock (shale or other suitable material with 5 ksf < q, < 100
ksf)other suitable material specified for spread footings. Excavation in rock or weak rock for the
key shall be made as near as practical to the size of the footing, or of the key, as shown on the
plans. When placing the footing, the key portion shall be cast against the vertical, undisturbed
face of the rock or weak rock. If side forms are necessary for footings, the forms shall be removed
approximately 24 hours after placing the concrete, and the excavation immediately backfilled to
the top of the footing. All cavities or crevices shall be cleaned out and filled with concrete in
accordance with Sec 703.3.3.9, or spanned with a reinforced concrete beam, as directed by the
engineer.

206.4.3 Foundation Subgrade. Care shall be taken to avoid disturbing the material below the
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bottom of the footings where the structure is founded on material other than rock, and final
removal to grade shall not be made until just prior to placing concrete. Where foundation piles are
required, the excavation of each pit shall be completed before the piles are driven, and after the
driving is completed, all loose and displaced material shall be removed.

206.4.4 Culverts on Rock. If rock is encountered under a portion of the bottom slab of a
concrete box-type structure, the rock shall be removed to at least 6 inches below the bottom of
the slab and curtain walls, and backfilled with material similar to that under the remainder of the
structure.

206.4.5 Footing Construction. Concrete footings for structures shall be placed on foundation
material that is reasonably dry in the judgment of the engineer. The contractor shall perform all
draining, bailing or pumping operations, drive any sheeting, and construct any cofferdams or cribs
necessary to obtain this condition. Pumping from the interior of any foundation enclosure shall be
done in a manner to preclude the possibility of the movement of water, or other fluids or semi-
fluids, through any fresh concrete. If necessary, the footing form shall be made watertight and
shall be sealed around the bottom, and all pumping done between the footing form and the wall of
the enclosure.

206.4.6 Footing Drainage. All holes, pits or sumps resulting from excavating operations shall be
kept drained or pumped out until the completion of the work. No ponding of water around
footings on other than rock will be permitted.

206.4.7 Cofferdams. In accordance with the contract, the contractor shall provide cofferdams,
consisting of sheet piling, or the contractor may propose alternate methods for the construction
of the bridge foundations. Alternate designs or methods may consist of, but are not limited to: the
construction of cofferdams, seal courses, over excavation, well point systems, dewatering and
drainage diversion. The method proposed by the contractor shall stay within the right of way
limits provided in the contract. The interior dimensions of cofferdams shall provide sufficient
clearance for the construction of forms, and ample room for a sump and for pumping outside the
footing forms. Cofferdams that have been tilted or moved laterally during the process of sinking
shall be corrected to provide the necessary clearance. Cofferdams shall be constructed to protect
the work against damage from sudden rising waters and to prevent damage to the foundation by
erosion. Cofferdams shall be removed after the completion of the substructure unit, unless
specific authority is given for the cofferdam to remain in place. The contractor shall submit the
proposed method of cofferdam construction to the engineer prior to beginning work.

206.4.8 Temporary Shoring. When temporary shoring is required by the contract documents,
the contractor shall provide temporary shoring as needed, consisting of sheet piling or alternate
methods for the construction of roadway fills, mechanically stabilized earth walls or structures.
The contractor shall submit the proposed method of temporary shoring construction to the
engineer prior to beginning work.

206.4.9 Seal Courses. Seal courses will be required if indicated on the plans or if conditions are
encountered that, in the judgment of the engineer, render it impractical to dewater the foundation
area. The dimensions of the seal course shall be adequate to seal the foundation area. Pumping
will not be permitted while excavating, pile driving or placing the seal course, and not until, by
determination of the engineer, the seal course has attained sufficient strength to withstand the
hydrostatic pressure. If seal courses are shown on the plans, and the engineer determines that the
footings may be satisfactorily placed without sealing, the contractor shall dewater any completed
excavation for investigation purposes. The seal course designs shown on the plans are based on
the use of sheet piling in construction of the cofferdams at the indicated water elevations. If the
contractor’s proposed alternate method includes cofferdams that are to be constructed with seal
courses, the contractor shall prepare construction plans that are properly designed for the site
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conditions and water elevations that may be encountered during footing construction. These plans
shall be signed and sealed by a professional engineer licensed in the State of Missouri and shall be
provided to the engineer for review a minimum of two weeks prior to the beginning of actual
footing construction. The contractor is responsible for the safety and performance of the
contractor’s proposed system.

206.4.10 Backfill. Backfill material shall be free from large or frozen lumps, wood or other
extraneous material. All spaces excavated and not occupied by the new structure or by porous
backfill shall be refilled with earth to the original ground surface or to the finished ground lines
shown on the plans. The backfill at end bents, walls or other units that fall within the limits of
the roadbed shall be placed in successive 6-inch layers and compacted to the same density
required for the adjacent roadbed. Dry footings at interior bents shall be backfilled and compacted
to no less than the density of the adjacent undisturbed material. Precautions shall be taken to
prevent any wedging action against the masonry. The slope bounding the excavation, if steeper
than 6:1 shall be stepped or serrated. Backfill placed around culverts and piers shall be kept at
approximately the same elevation on opposing sides. Drains consisting of 5 cubic feet of coarse
aggregate shall be placed at weep holes, except where porous backfill is required. Backfill material
shall not be placed against end bents of bridges, on sides of box culverts or behind retaining walls
until the concrete has attained the strength specified in Sec 703.3.2.13. Backfill material shall not
be placed higher behind than in front of end bents until the superstructure, including the bridge
deck, is in place. Until the grade is in place, drainage shall be maintained away from the end bent
backwall by constructing a 6:1 or steeper slope away from the backwall for a minimum distance
of 3 feet and by providing a lateral path for all water to flow off the roadbed section.

206.4.11 Porous Backfill. Porous backfill, in accordance with Sec 1009, shall be placed behind
abutments, wings and retaining walls where specified and shown on the plans. Porous backfill
shall be placed and consolidated in successive 12-inch layers such that the porous backfill will not
become mixed with other backfill material.

206.4.12 Flowable Backfill. Flowable backfill will be required when indicated on the plans. The
contractor may, with approval from the engineer, use flowable backfill as an alternate to
compacted backfill for structures, pipes or utility cuts. Flowable backfill intended for any other
use by the contractor shall also be approved by the engineer. Flowable backfill shall not be used
to surround drainage systems such as vertical drains or edge drains. Flowable backfill shall be in
accordance with Sec 621.

206.4.13 Excavation Classification. Unless otherwise shown on the plans, excavation for
structures will be classified as Class 1 Excavation, Class 1 Excavation in Rock, Class 2
Excavation, Class 2 Excavation in Rock, Class 3 Excavation, Class 3 Excavation in Rock, Class 4
Excavation and Class 4 Excavation in Rock. In general, Class 1 Excavation and Class 2 Excavation
will apply to excavation for bridges and large retaining walls. Class 3 Excavation will apply to
excavation for pipe culvert installations, utilities, retrofit pipe culverts, drop inlets, and manholes.
Class 4 Excavation will apply to excavation for box culverts, small retaining walls and other
miscellaneous structures. Class 1 Excavation will include all excavation above a specified elevation
indicated on the plans while Class 2 Excavation will include all excavation below this specified
elevation. The classification of excavation for all structures will be shown on the plans.

206.5 Method of Measurement.

206.5.1 Measurement of Class 1 and Class 2 Excavation will be made to the nearest 1/2 cubic
yard for each structure of that volume of material actually removed from within the limits
established in this section. The volume measured will be limited by vertical planes 18 inches
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outside of and parallel with the neat lines of footings, tic beams or overhangs of structures classed
as bridges or retaining walls. The upper limits of the volume measured will be the existing ground
line or the lower limits of the roadway, drainage or channel excavation, including any allowable
overbreak, whichever is lower. Where roadway spill fills are required to be placed and compacted
before driving piles or before constructing bridge substructure units, any required additional
excavation for the substructure units will be measured from the spill slope. For stream crossings,
the measured volume will not include water, but will include mud, muck and other semi-solids.
The lower limits of the volume measured will be the bottom of the footings, bottom of seal
courses, or 18 inches below the bottom of tie beams and overhangs. Excavation for columns above
drilled shafts will be Class 1 Excavation, with measurement made of the volume of material
actually removed above the top of the drilled shaft. The volume measured will not exceed that of
a cylinder having a diameter 36 inches greater than that of the column above the drilled shaft. No
measurement will be made of the material excavated for the drilled shaft below the bottom of the
column.

206.5.2 Final measurement of Class 3 Excavation for pipe culverts, utilities, retrofit pipe culverts,
drop inlets or manholes will not be made unless there is an authorized change from plan location
resulting in a different quantity or there is an authorized change averaging more than 6 inches in
the foundation elevation. If a revision is made or an appreciable error is found in the contract
quantity, the revision or correction will be computed and added to or deducted from the contract
quantity. Measurement of Class 3 Excavation will be made to the nearest cubic yard for each
structure of that volume of material actually removed from within the area bounded by vertical
planes 18 inches outside of the outer walls of the structure. The upper limits of the volume
measured, will be the existing ground line, or the lower limits of the roadway excavation,
whichever is lower. The lower limits of the volume measured will include excavation necessary for
pipe bedding.

206.5.3 Measurement of Class 4 Excavation for box culverts classified as bridges will be made to
the nearest cubic yard for each structure of that volume of material actually removed from within
the area bounded by vertical planes 18 inches outside of the outer walls of box culverts with
bottom slabs. The upper limits of the volume measured will be the existing ground line, or the
lower limits of the roadway excavation, whichever is lower. Class 4 Excavation under
embankments and in channel changes will be measured from the original ground surface unless
otherwise designated on the plans. For box culverts without bottom slabs, measurement will be
made as above except no material below plan flow line will be included that is outside of the area
bounded by vertical planes 18 inches each side of and parallel with the neat lines of the walls or
footings. Final measurement of Class 4 Excavation for box culverts not classified as bridges, small
retaining walls and miscellaneous structures will not be made unless there is an authorized change
from plan location resulting in a different quantity or there is an authorized change averaging more
than 6 inches in the foundation elevation. If a revision is made or an appreciable error is found in
the contract quantity, the revision or correction will be computed and added to or deducted from
the contract quantity. Excavation classification will not change if a substitution of a drainage
structure type is approved.

206.5.4 Where concrete in footings or walls is cast against the vertical faces of the excavation, the
neat lines of the concrete footings will be considered the limits of excavation for that depth in
which the concrete is in contact with the excavation, and no measurement will be made of any
excavation or overbreak beyond the neat footing lines.

206.5.5 Final measurement of the porous backfill will not be made except for authorized changes
during construction, or where appreciable errors are found in the contract quantity. Where
required, the volume of porous backfill will be computed to the nearest cubic yard at each
structure from dimensions on the plans. Any porous backfill material placed outside the neat
lines shown on the plans shall be placed at the contractor's expense. The revision or correction
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will be computed and added to or deducted from the contract quantity.
206.6 Basis of Payment.

206.6.1 Payment for additional Class 1 and Class 2 Excavation required to carry footings a
maximum of 8 feet below elevations shown on the plans will be made at 125 percent of the
contract unit price for that additional excavation within the limits of Class 1, and at 150 percent
of the contract unit price for that additional excavation within the limits of Class 2 Excavation.
Additional excavation required to carry footings a depth of more than 8 feet

below plan elevations will be considered changes in the work, and will be paid for in accordance
with Sec 104.3.

206.6.2 Payment for drilling test holes for foundation tests will be made per foot of hole drilled at
the fixed contract unit price specified in Sec 109.

206.6.3 Payment will not be made for removal or replacement of foundation material that became
unsuitable because of improper methods of construction by the contractor. Payment for removal
of inherently unsound material for foundation stabilization will be made at the contract unit price
for excavation for structures. No payment will be made for any costs involved in replacing the
volume below the foundations, except that the contractor will be reimbursed for the delivered cost
of the granular backfill when directed by the engineer.

206.6.3.1 If Class C Excavation material, as defined in Sec 203, is encountered in Class 1
Excavation, and no pay item for Class 1 Excavation in Rock is included in the contract, payment
for that material will be made per cubic yard at the fixed contract unit price specified in Sec 109.

206.6.3.2 If Class C Excavation material, as defined in Sec 203, is encountered in Class 2
Excavation and no pay item for Class 2 Excavation in Rock is included in the contract, payment
for that material will be made per cubic yard at the fixed contract unit price specified in Sec 109.

206.6.3.3 If Class C Excavation material, as defined in Sec 203, is encountered in Class 3
Excavation and no pay item for Class 3 Excavation in Rock is included in the contract, payment
for that material will be made per cubic yard at the fixed contract unit price specified in Sec 109.

206.6.3.4 If Class C Excavation material, as defined in Sec 203, is encountered in Class 4
Excavation and no pay item for Class 4 Excavation in Rock is included in the contract, payment
for that material will be made per cubic yard at the fixed unit price specified in Sec 109.

206.6.4 No direct payment will be made for placing porous backfill at weepholes in accordance
with Sec 206.4.11, or for backfilling the structure.

206.6.5 The accepted quantities of excavation for structures and porous backfill will be paid for
at the contract unit price for each of the pay items included in the contract.

206.6.6 All costs for furnishing material, labor or equipment, construction, dewatering, drainage,
and any other incidental work necessary to complete cofferdam construction; and subsequent
removal of any cofferdams, berms, diversions, and any other features constructed for cofferdams
as identified by the engineer will be considered completely covered in the contract unit price per
lump sum per bent, regardless of construction method. Payment for Class 1 Excavation and/or
Class 2 Excavation will be limited to the volume defined in Sec 206.5. No additional payment for
excavation will be made for a contractor proposed method of cofferdam construction.

206.6.7 All costs for furnishing material, labor, equipment, construction, drainage and other
incidental work necessary to complete temporary shoring construction; and subsequent removal

152



of any temporary shoring, berms, diversions, and any other features as identified by the engineer
will be considered completely covered in the contract unit price per lump sum regardless of
construction method.

206.6.8 No direct payment will be made for removing existing structures within the limits of
excavation for structures. Existing headwalls or culvert concrete to be removed will be paid for as
removal of improvements for roadway culverts or partial removal of culvert concrete for bridge
culverts.

206.6.9 Payment for seal courses other than those on the plans will be made only with written
authorization from the engineer.

206.6.10 Any material excavated in cleaning out culverts to be used in place will be paid for at the
contract unit price per each structure. However, only the initial excavation will be paid for, and
any subsequent cleaning required prior to final acceptance shall be done at the contractor's
expense.
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SECTION 207
LINEAR GRADING

207.1 Description. This work shall consist of grading work necessary to bring the roadway to
the required grade and cross section within reasonable tolerances. The work shall also include the
following:

(a) Construction of all inlet and outlet ditches and ditch blocks within the linear grading
limits unless otherwise provided for in the contract.

(b) Construction of entrances and approaches.

(c) Breaking up and satisfactory removal or incorporation into the roadway of all gravel,
macadam or bituminous surfaces.

(d) Compaction of the roadway subgrade within linear grading limits.

207.1.1 Linear Grading, Class 1, shall consist of grading where the topography is such that the
excavation necessary to bring the roadway to the designated cross section will approximately
complete the nearby embankments with a minimum of drifting, and where it is not necessary to
control the finished grade line for purposes other than to obtain minimum cover over culverts.

207.1.2 Linear Grading, Class 2, shall consist of grading where it is necessary to excavate and haul
material approximately 200 feet to bring the roadway to the desired grade and may involve work
on high banks and side hills.

207.1.3 The class of linear grading designated on the plans will apply only to those sections that
have been specifically indicated as such on the plans and will not be subject to change unless
approved by the engineer.

207.2 Construction Requirements.

207.2.1 The roadway shall be brought to the required grade and cross section within reasonable
tolerances by backsloping, ditching, removing stone and boulders from the roadbed surface, or
any other work necessary, including drifting and hauling of any excavated material. A reasonable
tolerance in alignment will be defined as a maximum gradual deviation of 2 feet, free of sharp
breaks, to take advantage of favorable topography. Gradual deviation in alignment will be
permitted, if necessary to center an existing drainage structure that is to be used in place. A
reasonable tolerance in grade will be defined as a final grade that is uniform in appearance, free of
sharp breaks or humps, and within 6 inches of plan grade.

207.2.2 Stumps, roots, rubbish or any other deleterious material shall not be placed in
embankments. Where an embankment less than 2 feet high is to be constructed, all vegetative
matter shall be cut and removed from the surface upon which the embankment is to be placed.
The cut-over surface shall be thoroughly broken. All ditches, including inlet and outlet ditches,
shall be cut to grades that will properly drain. The required cross section for inlet and outlet
ditches leading to or from structures shall be of a width no less than the width of the floor or the
diameter of the structure being served. Finishing operations shall continue until the roadbed is free
from sharp breaks in alignment and grade, and until the roadbed has been shaped to the required
cross section. Material considered unsuitable for the subgrade shall be disposed of on nearby
slopes or as otherwise directed by the engineer.

207.2.3 If obliteration of existing roadways or temporary construction is designated in the
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contract to be performed on a linear grading basis, such obliteration shall include all operations
necessary to fill the ditches and blend the old roadbed with the natural ground to provide a
pleasing appearance.

207.2.4 Any subgrade upon which a paved surface is to be placed shall be compacted in
accordance with Sec 203.5.

207.3 Method of Measurement. M easurement of Linear Grading, Class 1 and Class 2, will be
made to the nearest 1/10 station.

207.3.1 Unless otherwise in accordance with the contract, measurement and payment for
entrances and approaches will be made as Linear Grading, Class 1. Entrances and approaches will
be measured along the centerline of each facility, regardless of the width to be constructed,
beginning at the shoulder line of the road that is being entered and extending to the point of zero
cut or embankment of the entrance or approach. M easurement will be made to the nearest 10 feet
for each facility and totaled to the nearest 100 feet.

207.3.2 If material is encountered that may be classified as other than Class A Excavation as
described in Sec 203.2.1, the limits of linear grading will not be underrun. M aterial classified as
other than Class A Excavation will be measured and paid for per cubic yard in accordance with
Sec 203.8. Where undergrading is necessary, backfilling of the undergraded area will be considered
as a part of the linear grading operation.

207.4 Basis of Payment. The accepted quantities of linear grading will be paid for at the contract
unit price for each of the pay items included in the contract, and will be considered as full
compensation for all labor, equipment, material or other construction involved to complete the
described work. Removal of concrete pavement and concrete base course will be paid for in
accordance with Sec 202.30.3. The earthwork for obliteration, including bituminous surfacing, will
be included as linear grading.
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SECTION 208
INTERCEPTION DITCH

208.1 Description. This work shall consist of all work necessary to construct an interception
ditch or levee, or both, as shown on the plans or as directed by the engineer.

208.2 Construction Requirements. Interception ditches shall be constructed in a manner to
provide a profile free from sharp breaks or irregularities. The work shall be finished to a

reasonably smooth and uniform surface. Loose rock shall be removed from the finished surfaces.

208.3 Method of Measurement. M easurement will be made to the nearest 10 feet along the flow
line of the ditch for each segment and totaled to the nearest 100 feet for the sum of all segments.

208.4 Basis of Payment. The accepted quantity of interception ditch will be paid for at the
contract unit price.
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SECTION 209
S UBGRADE PREPARATION

209.1 Description. This work shall consist of preparing the subgrade upon which a base course
is to be constructed or a surfacing placed as shown on the plans or as directed by the engineer.
After a base course has been constructed, the top of the completed base course will be considered
the subgrade for the next operation. In surfacing contracts involving only incidental grading, the
contractor shall complete subgrade compaction in accordance with Sec 210 before proceeding
with this work.

209.2 Construction Requirements. The subgrade shall be substantially uniform in density
throughout the entire width of the subgrade. The subgrade shall be constructed to drain surface
water to the side ditches and all ditches shall be kept open by the contractor. Where hauling
results in ruts or other objectionable irregularities, the contractor shall reshape and reroll the
subgrade before the base or surfacing is placed. If an old roadway comprises any part of the
roadbed, the contractor shall loosen the compacted portions to a depth of at least

6 inches and shall reshape the roadbed.

209.2.1 All subgrade shall be rolled. The subgrades shall be checked after rolling and, if not at the
proper elevation at all points, sufficient material shall be removed or added and compacted to
bring all portions of the subgrade to the required elevation and density. The moisture content of
the top 6 inches of the finished subgrade at the time the base is placed, or at the time pavement is
placed if no base is provided under the pavement, shall be no less than the minimum specified for
compacting in Sec 203.5.3. If the moisture content has not been maintained, the subgrade shall be
scarified, wet to the required moisture content and compacted. A maximum deviation of 1/2 inch,
plus or minus, from the required elevation will be permitted on the surface of the finished
subgrade.

209.2.2 Soft spots shall be removed to a maximum depth of 24 inches and backfilled with
approved stable material. Unsuitable material shall be removed and backfilled in accordance with
Sec 203.4.5.

209.2.3 The subgrade shall be compacted and brought to true shape. Any material added shall be
satisfactorily incorporated and compacted. Care shall be taken in forming the crown and shaping
the subgrade to ensure that the specified thickness of pavement will be attained. The finished
concrete pavement subgrade at the time of paving shall be moist, but sufficiently firm to resist
rutting or deforming under construction traffic.

209.3 Basis of Payment. No direct payment will be made for subgrade preparation.
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SECTION 210
SUBGRADE COMPACTION

210.1 Description. This work shall consist of compacting the earth subgrade on the roadbed of a
previously graded roadway. This work shall be performed prior to any work under Sec 209. The
contractor shall perform this work on the subgrade at all locations specified by the engineer.
Tentative locations of subgrade compaction will be shown in the plans, but the engineer will
specify all locations and depths of this work by written order. No contract adjustment will be
made for the direct or indirect costs, incidental or consequential costs, or effects of any overrun,
or partial or comp lete underrun.

210.2 Construction Requirements.

210.2.1 The subgrade for the full width of the roadbed shall be scarified to a depth of at least 6
inches, and the scarified material shall be brought to a uniform moisture content either by drying
or by adding water and manipulating, At the contractor's option, the upper 6 inches of soil may
be removed and replaced with satisfactory material, or removed and manipulated before replacing.
The material shall be compacted to the required density and within the moisture contents
specified under Sec 203.5.

210.2.2 If it is determined that the required subgrade density cannot be obtained by moisture
control and compaction of the upper 6 inches, the unsuitable material shall be excavated to a
maximum depth of 18 inches, and replaced with satisfactory material compacted in layers not to
exceed 6 inches, except as otherwise permitted by the engineer. Each 6-inch layer shall be
processed, wetted or dried as necessary, and compacted to the required density.

210.2.3 If the contractor’s operations cause an unsatisfactory subgrade, the contractor shall
restore the subgrade to a satisfactory condition at the contractor's expense.

210.3 Method of Measurement. M easurement will be made to the nearest 1/10 station along the
centerline of each roadbed, regardless of width, for each depth of compaction authorized and
totaled to the nearest 100 feet for the sum of all segments. For the purpose of measurement, a
divided highway will be considered as having two roadbeds. M easurement of ramps will be made
from the ramp’s gore point.

210.4 Basis of Payment. The accepted quantity of subgrade compaction, 6-inch depth, will be
paid for at the contract unit price. Subgrade compaction to a depth of 12 inches will be paid for at
the rate of two times the contract unit price for subgrade compaction, 6-inch depth. Subgrade
compaction to a depth of 18 inches will be paid for at the rate of three times the contract unit
price for subgrade compaction, 6-inch depth.
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SECTION 211
SUBGRADE S CARIFYING

211.1 Description. This work shall consist of loosening the surface of the roadbed and removing
all rocks larger than 4 inches. Tentative locations of subgrade scarifying will be shown on the
plans, but the engineer will specify all locations of this work by written order.

211.2 Construction Requirements. The engineer will specify areas where subgrade scarifying is
to be performed. The contractor shall perform all specified work necessary to loosen the surface
of the roadbed over the full width to a depth of 6 inches below the finished grading section, and to
remove all rocks larger than 4 inches. Oversized material shall be disposed of as directed by the
engineer. After all oversized material has been removed; the roadbed shall be brought back to a
satisfactory grade and cross section by the addition of extra material, if needed, without rocks
exceeding 4 inches .

211.3 Method of Measurement. Measurement will be along the centerline of the roadbed,
regardless of the width, to the nearest 1/10 station for each segment and totaled to the nearest 100

feet for the sum of all segments.

211.4 Basis of Payment. The accepted quantity of subgrade scarifying will be paid for at the
contract unit price.
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SECTION 212
SUBGRADING AND SHOULDERING

212.1 Description.

212.1.1 Subgrading and Shouldering, Class 1, shall consist of preparing the earth subgrade for
surfacing and shoulders by fine-grading, and shaping the existing roadbed of a previously graded
roadway and shaping fillslopes, inslopes and ditches as required to complete a finished roadway
in accordance with the typical section shown on the plans.

212.1.2 Subgrading and Shouldering, Class 2, in addition to the above, shall include the
construction and final shaping of earth shoulders.

212.2 Construction Requirements.

212.2.1 Subgrading and shouldering will normally be restricted to the roadway from ditch to ditch
or to the roadbed and upper portions of fill slopes. All ditches shall be graded to drain. The
median, if any, shall be shaped to conform to the typical section. If oversize rock in the subgrade
cannot be removed by scarifying, compensation for additional work will be made in accordance
with Sec 104.3. No work will be required on backslopes, except that necessary to blend the lower
portion of the existing backslope with the regraded ditch. The work on fillslopes shall be confined
to the upper 10 feet of the slope, measured along the slope line.

212.2.2 If the subgrade has less density than that required under Sec 203.5, the engineer may
order the item of Subgrade Compaction to be performed. When lack of satisfactory density
results from improper maintenance by the contractor, the subgrade density shall be restored at the
contractor's expense. Earth shoulders shall be constructed in accordance with Sec 203.4.1.2.

212.2.3 Finishing of ditches, side slopes, cuts and fills shall be to a reasonably smooth and
uniform surface that will merge with the adjacent slopes. Finishing by hand methods will not be
required, except that all brush, weeds, excess mud and silt or other debris shall be removed from
all channels and culverts within the scope of the work in accordance with Sec 104.11, even though
such structures are used in place.

212.2.4 Any additional material required to complete the subgrade or shoulders to proper grade
and section shall be obtained from within the right of way limits as directed by the engineer.
Excess excavation shall be used for widening shoulders on fill sections or shall be wasted within
the limits of the right of way as directed by the engineer.

212.3 Method of Measurement. M easurement of Subgrading and Shouldering, Class 1 and Class
2, will be made to the nearest 100 feet along the centerline of each roadbed, regardless of width.
For the purpose of measurement, a divided highway will be considered as having two roadbeds.
M easurement of ramps will be made from the ramp’s gore point.

212.3.1 Subgrading and Shouldering, Class 1 and Class 2, will apply only to those sections that
have been specifically designated as such on the plans and the class will not be subject to change
during construction.

212.4 Basis of Payment. The accepted quantity of subgrading and shouldering will be paid for at
the contract unit price.

212.4.1 No direct payment will be made for minor drifting of excavated material or for any

additional material required. If additional material is required to be hauled approximately 1000
feet or more to comp lete the work, compensation will be made in accordance with Sec 104.3.
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212.4.2 The repair of major erosion beyond the limits as described in Sec 212.2.1 will be paid for
in accordance with Sec 104.3.
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SECTION 214
ROCK FILL

214.1 Description. This work shall consist of constructing fill of rock or broken concrete for
protection of embankment.

214.2 Material. The material for rock fill shall be durable stone or broken concrete containing a
combined total of no more than 10 percent of earth, sand, shale and non-durable rock. The
material shall be similar to quarry-run stone graded from coarse to fine with a minimum of voids.
The coarse stone shall be as large as can be conveniently handled, but at least 25 percent of the
material shall be of pieces having a volume of one cubic foot or more. Acceptance of quality and
size of material may be made by visual inspection at the job site.

214.3 Construction Requirements. Successive horizontal layers of stone or broken concrete
not exceeding 24 inches thick shall be spread over the area of the rock fill. The larger pieces shall
be well distributed and the voids filled with smaller pieces. Each layer shall be spread in
accordance with Sec 203.4.16. Where rock fill is placed as a portion of embankment with
controlled density, the material shall be compacted in accordance with Sec 203.5.5. The fill shall
conform to the elevations and dimensions shown on the plans, and the slopes shall present a
dense, finished appearance free from segregation with a proportionate quantity of the large pieces
exposed.

214.4 Method of Measurement. M easurement will be made to the nearest cubic yard of material
in place in the completed fill.

214.5 Basis of Payment.

214.5.1 Commission Furnished Rock Fill. If shown on the plans that the material for rock fill
is to be obtained from the right of way or other source furnished by the Commission, the
excavating, including all breaking, loading and hauling, regardless of haul distance, will be paid for
and considered completely covered under the contract items of Class A Excavation, Class C
Excavation, Unclassified Excavation, Excavation for Structures or other applicable items. If
payment is made under these conditions, separate payment for furnishing rock fill will not be
made.

214.5.1.1 If the rock fill from the right of way or other sources furnished by the Commission is
made unsuitable or unattainable by the contractor's operations, the contractor shall provide
suitable material and dispose of any surplus material at the contractor’s expense.

214.5.1.2 If all or part of the required quantity of acceptable material is not actually available and
was not made unacceptable by the contractor’s operations, payment will be made per cubic yard
at the fixed unit price specified in Sec 109 for such additional rock fill material that the contractor
is required to furnish and haul.

214.5.2 Contractor Furnished Rock Fill. If the plans do not provide for a source of material,
the contractor shall provide the material and all costs of securing the source, quarrying,
excavating, breaking and hauling the material to the site will be paid for at the contract unit price
per cubic yard for furnishing rock fill.

214.5.3 Placing Rock Fill. Payment for placing rock fill will be made at the contract unit price
per cubic yard.
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SECTION 215
SHAPING SLOPES

215.1 Description. This work shall consist of grading and shaping existing slopes to eliminate
shoulder drop off conditions as shown on the plans or as directed by the engineer.

215.1.1 Shaping Slopes, Class I, shall consist of shaping slopes where, in general, the material
required to bring the roadway to the designated cross section can be obtained or disposed of
within 1000 feet on the right of way as directed by the engineer.

215.1.2 Shaping Slopes, Class II, shall consist of shaping slopes where it may be necessary to
haul in excess of 1000 feet or go outside the limits of the right of way for additional material to
construct the slopes to the designated cross section or where it may be necessary to dispose of
waste material outside the limits of the right of way. The contractor shall provide the engineer
with an acceptable written agreement with any property owner from whose property additional
material is to be obtained or on which excess excavation is to be disposed.

215.2 Construction Requirements. Slope areas to be shaped by the addition of material shall be
scarified to allow bonding with the added material. Density shall be obtained from reasonable
compactive efforts consisting of no less than three passes with a roller or other methods
approved by the engineer. The contractor will not be required to excavate any classified rock
excavation under this item.

215.3 Method of Measurement. Final measurement will not be made except where appreciable
errors are found in the contract quantity.

215.3.1 Where required, measurement will be made to the nearest 1/10 station separately for each
length of slope measured along the centerline of the traveled way and totaled to the nearest 100
feet for the sum of all segments.

215.3.2 Shaping Slopes, Class I or Class II, will apply only to those sections that have been
specifically designated as such on the plans.

215.3.3 The correction will be added to or deducted from the contract quantity.
215.4 Basis of Payment. The accepted quantity of shaping slopes will be paid for at the contract
unit price for each of the pay items included in the contract. If Shaping Slopes, Class I or Class II,

is not provided but is required, payment will be in accordance with Sec 104.3. No direct payment
will be made for any additional material required for shaping slopes.
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SECTION 216
REMOVALS FOR BRIDGE STRUCTURES

SECTION 216.10 REMO VAL OF BRIDGES

216.10.1 Description. This work shall consist of removing and disposing of existing bridge
structures as shown on the plans or as directed by the engineer.

216.10.2 Removal Requirements. The entire structure, including all substructure units, shall be
removed to an elevation 2 feet below the finished ground line or streambed. Any portion of an
existing structure below the ground line that interferes with the construction of the new structure
shall be removed. Existing structures used for handling temporary traffic shall not be removed
until the replacement structure is open to traffic. Notification of demolition shall be made in
accordance with Sec 202.40.1.1.

216.10.3 Method of Measurement. No measurement will be made for removal of bridges.
216.10.4 Basis of Payment. Removal of bridges will be paid for at the contract lump sum price.
SECTION 216.20 SCARIFICATION OF BRIDGE DECKS .

216.20.1 Description. This work shall consist of scarifying the bridge deck to the depth shown
on the plans or as directed by the engineer.

216.20.2 Removal Requirements. The bridge deck shall be uniformly scarified to the depth as
shown on the plans. Excessive tearing of the deck surface shall require immediate correction. Over
areas of half-sole repair and full depth repair, the scarified removal depth may be coincidental
with the repair removal operation. The scarification shall produce a very rough texture that is
acceptable to the engineer as a bondable surface for the new concrete wearing surface or as a
starting profile for total surface hydro demolition. The scarifying process shall not produce a
polished or slick surface. Any epoxy patches encountered shall be completely removed to sound,
natural concrete.

216.20.3 Method of Measurement. Final measurement of scarification of bridge decks will not
be made except for authorized changes during construction or where appreciable errors are found
in the contract quantity. Where required, scarification of the bridge decks will be measured to the
nearest square yard based on measurement longitudinally from end of slab to end of slab and
transversely from roadway face of curb to roadway face of curb. The revision or correction will
be computed and added to or deducted from the contract quantity.

216.20.4 Basis of Payment. Scarification of bridge decks will be paid for at the contract unit
price.

SECTION 216.30 SEAL COAT AND WEARING S URFACE REMO VAL.

216.30.1 Description. This work shall consist of the complete removal and disposal of the
unbonded seal coat, bonded seal coat, asphalt wearing surface or concrete wearing surface from
the bridge deck as shown on the plans or as directed by the engineer.

216.30.2 Removal Requirements.

216.30.2.1 All material and residue shall be removed. Staining will be permitted. The equipment
and procedures used for removal shall be such that no damage will be done to the existing concrete
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deck. Any epoxy patches encountered shall be completely removed to sound, natural concrete.
Excessive tearing of the deck surface shall require immediate correction.

216.30.2.2 When a concrete wearing surface is to be installed, the removal of the wearing surface
plus the amount of deck as shown on the plans shall produce a very rough texture that is
acceptable to the engineer as a bondable surface for the new concrete wearing surface or as a
starting profile for total surface hydro demolition. The removal process shall not produce a
polished or slick surface.

216.30.3 Method of Measurement. Final measurement of the seal coat and wearing surface
removal will not be made except for authorized changes during construction or where appreciable
errors are found in the contract quantity. Where required, removal of bonded seal coat, asphalt
wearing surface and concrete wearing surface will be measured to the nearest square foot based on
measurement longitudinally from end of slab to end of slab and transversely from roadway face of
curb to roadway face of curb. The revision or correction will be computed and added to or
deducted from the contract quantity. No measurement will be made for removal of unbonded seal
coat.

216.30.4 Basis of Payment. Seal coat and wearing surface removal will be paid for at the contract
unit price, except that all costs incurred by the contractor while removing the unbonded seal coat
will be considered completely covered in the contract unit price for other items.

SECTION 216.40 REMOVALAND STORAGE OF EXIS TING BRIDGE RAILS.

216.40.1 Description. This work shall consist of disassembling, removing, transporting and
storing existing bridge rails at the location specified in the contract documents or as directed by
the engineer.

216.40.2 Storage Requirements. Storage shall be by stacking in a neat and orderly manner on
contractor furnished timbers. The contractor shall notify and make arrangements with the
engineer a minimum of 24 hours prior to commencing the storage of these materials. The
contractor shall be responsible for damage to or loss of any part, including necessary repair or
rep lacement, until storage has been acceptably completed.

216.40.3 Method of Measurement. Final measurement of the removal and storage of existing
bridge rails will not be made except for authorized changes during construction or where
appreciable errors are found in the contract quantity. Where required, removal and storage of
existing bridge rails will be measured to the nearest linear foot from end of rail to end of rail. The
revision or correction will be computed and added to or deducted from the contract quantity.

216.40.4 Basis of Payment. Removal and storage of existing bridge rails will be paid for at the
contract unit price.

SECTION 216.50 REMO VAL OF EXIS TING BRIDGE DECKS.

216.50.1 Description. This work shall consist of removing and disposing of existing bridge rails,
curbs, slab, expansion devices and any other items necessary to reconstruct the bridge deck as
shown on the plans or as directed by the engineer.

216.50.2 Removal Requirements.

216.50.2.1 The existing bridge deck shall be removed by methods such that the girders, stringers

or floor beams that are to remain in place are not damaged. Any damage to the girders, stringers
and floor beams resulting from the contractor’s operations shall be repaired or replaced as
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directed by the engineer, at the contractor’s expense. Notification of demolition shall be made in
accordance with Sec 202.40.1.1.

216.50.2.2 The contact surfaces of all existing structural steel, including any shear connectors,
exposed by removal of the bridge deck shall be cleaned, including the removal of stratified rust,
with a minimum of SSPC-SP-3 surface preparation. Any tightly adhered concrete remaining after
the surface preparation may be left in place. The area, including the welded connection between
the shear connector and the top flange, shall be coated with one coat of gray epoxy-mastic primer
(non-aluminum) in accordance with Sec 1081 to produce a dry film thickness of no less than 3
mils. Overspray on other areas of the shear connector will be considered acceptable. The gray
epoxy-mastic primer (non-aluminum) shall be compatible with concrete.

216.50.3 Method of Measurement. Final measurement of removal of the existing bridge decks
will not be made except for authorized changes during construction or where appreciable errors
are found in the contract quantity. Where required, removal of the existing bridge decks will be
measured to the nearest square foot based on measurement longitudinally from end of slab to end
of slab and transversely from out to out of the bridge deck. The revision or correction will be
computed and added to or deducted from the contract quantity.

216.50.4 Basis of Payment. Removal of the existing bridge deck will be paid for at the contract
unit price.

SECTION 216.60 PARTIAL REMO VAL OF EXIS TING BRIDGE DECKS.

216.60.1 Description. This work shall consist of removing and disposing of the existing curbs,
rails, slab and any other items necessary to reconstruct the bridge deck as shown on the plans or
as directed by the engineer.

216.60.2 Removal Requirements.

216.60.2.1 Concrete shall be removed by conventional hand/mechanical equipment in accordance
with Sec 704. A removal line shall be established with the joint sawed to a depth of one inch with
a vertical face. In no case shall existing reinforcement be cut or damaged by the sawing op eration.

216.60.2.2 The existing reinforcing steel shall be stripped, cleaned, straightened and extended into
or utilized in the new concrete as shown on the plans. Care shall be taken to prevent damage to
the reinforcement or the reinforcement bond to the concrete. If any reinforcement is damaged or
deteriorated, the engineer shall be notified. Cut or broken bars or bars having 10 percent or more
cross sectional area lost shall be spliced 24 diameters on each side of the damage.

216.60.2.3 The existing bridge deck shall be removed by methods such that the girders, stringers
and floor beams that are to remain in place are not damaged. Any damage to the girders, stringers
and floor beams resulting from the contractor’s operations shall be repaired or replaced as
directed by the engineer at the contractor’s expense.

216.60.2.4 The contact surfaces of all existing structural steel, including any shear connectors,
exposed by partial removal of the bridge deck shall be cleaned and coated in accordance with Sec
216.50.2.2.

216.60.3 Method of Measurement. Final measurement of the partial removal of existing bridge
decks will not be made except for authorized changes during construction or where appreciable
errors are found in the contact quantity. Where required, partial removal of existing bridge decks
will be measured to the nearest square foot based on measurement longitudinally from end of slab
to end of slab and transversely from outside edge of the existing slab to the line shown on bridge
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plans. The revision or correction will be computed and added to or deducted from the contract
quantity.

216.60.4 Basis of Payment. Partial removal of existing bridge decks will be paid for at the
contract unit price.

SECTION 216.70 PARTIAL REMOVAL OF CULVERT AND SUBSTRUCTURE
CONCRETE.

216.70.1 Description. This work shall consist of removing and disposing of existing culvert
wings and slab or substructure concrete as shown on the plans or as directed by the engineer.

216.70.2 Material. The qualified special mortar shall be in accordance with Sec 704.2.
216.70.3 Removal Requirements.

216.70.3.1 Any excavation required during the removal of concrete shall be backfilled after the
new concrete is poured and cured. Any part of the roadway that is removed or damaged and any
part of the remaining structure damaged during the removal of the existing concrete shall be
repaired or the material replaced, at the contractor’s expense, as directed by the engineer.

216.70.3.2 Concrete removal shall be in accordance with Sec 216.60.2.1. The concrete to be
removed will not be included in the excavation volume. Areas exposed by removal of concrete and
not covered by new concrete shall be coated with a qualified special mortar.

216.70.3.3 Existing reinforcing steel utilized in the new concrete shall be prepared in accordance
with Sec 216.60.2.2. Existing reinforcing steel not utilized in the new concrete shall be cut off one
inch into the concrete. Any holes outside the limits of new concrete shall be filled with a qualified
special mortar.

216.70.4 Method of Measurement. No measurement will be made for partial removal of culvert
and substructure concrete.

216.70.5 Basis of Payment. Partial removal of culvert and substructure concrete will be paid for
at the contract lump sum price.

SECTION 216.80 CURB REMO VAL.

216.80.1 Description. This work shall consist of removing and disposing of existing curbs, rails
and end posts as shown on the plans or as directed by the engineer.

216.80.2 Material. Qualified special mortar shall be in accordance with Sec 704.2.

216.80.3 Removal Requirements.

216.80.3.1 Concrete removal shall be in accordance with Sec 216.60.2.1. Areas exposed by
removal of concrete and not covered by new concrete shall be coated with a qualified special
mortar.

216.80.3.2 Existing reinforcing steel utilized in the new concrete shall be prepared in accordance
with Sec 216.60.2.2. Existing reinforcing steel not utilized in the new concrete and existing rail

post bolts shall be cut off one inch into the concrete. Any holes outside the limits of new
concrete shall be filled with a qualified special mortar.
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216.80.4 Method of Measurement. Final measurement of curb removal will not be made except
for authorized changes during construction or where appreciable errors are found in the contract
quantity. Where required, curb removal will be measured to the nearest linear foot based on
measurement from end of curb to end of curb. The revision or correction will be computed and
added to or deducted from the contract quantity.

216.80.5 Basis of Payment. Curb removal will be paid for at the contract unit price.

SECTION 216.90 REMOVAL OF EXISTING EXPANSION JOINTS AND ADJACENT
CONCRETE

216.90.1 Description. This work shall consist of any excavation, backfill, removal and disposal
of the existing expansion joint system, curb plates and adjacent concrete as shown on the plans or
as directed by the engineer.

216.90.2 Material. Qualified special mortar shall be in accordance with Sec 704.2.
216.90.3 Removal Requirements.

216.90.3.1 Any excavation required during the removal of concrete shall be backfilled after the
new concrete is poured and cured. Any part of the roadway that is removed or damaged and any
part of the remaining structure that is damaged during the removal of the existing concrete shall be
repaired or the material replaced as directed by the engineer at the contractor’s expense.

216.90.3.2 Concrete removal shall be in accordance with Sec 216.60.2.1. The concrete to be
removed will not be included in the excavation volume. Areas exposed by removal of concrete and
not covered by new concrete shall be coated with a qualified special mortar.

216.90.3.3 Existing reinforcing steel utilized in the new concrete shall be prepared in accordance
with Sec 216.60.2.2. Existing reinforcing steel not utilized in the new concrete shall be cut off one
inch into the concrete. Any holes outside the limits of new concrete shall be filled with a qualified
special mortar. Any reinforcement that interferes with the installation of the new expansion joint
system shall be called to the attention of the engineer and may be shifted, cut or removed as
directed by the engineer. Any reinforcing steel removed that was to remain in place shall be
replaced with bars of like size and shape, Grade 60, in accordance with Sec 706 or Sec 710 and
spliced 24 bar diameters as directed by the engineer.

216.90.3.4 The contact surfaces of all existing structural steel exposed by removal of the existing
expansion joints and adjacent concrete shall be cleaned and coated in accordance with Sec
216.50.2.2.

216.90.4 Method of Measurement. Final measurement of the removal of existing expansion
joints and adjacent concrete will not be made except for authorized changes during construction or
where appreciable errors are found in the contract quantity. Where required, removal of the
existing expansion joint system and adjacent concrete will be measured to the nearest linear foot
based on measurement from roadway face of curb to roadway face of curb along centerline of the
existing joint. The revision or correction will be computed and added to or deducted from the
contract quantity. Portions of the joint extending past the roadway face of curbs will not be
measured for payment.

216.90.5 Basis of Payment. Removal of existing expansion joints and adjacent concrete will be
paid for at the contract unit price for each of the items included in the contract.

SECTION 216.100 REMO VAL OF EXISTING EXPANSION JOINT SEALOR SEALANT.
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216.100.1 Description. This work shall consist of removing and disposing of existing expansion
joint seals or sealant, curb plates and any partial removal of concrete as shown on the plans or as
directed by the engineer.

216.100.2 Material. Qualified special mortar shall be in accordance with Sec 704.2.
216.100.3 Removal Requirements.

216.100.3.1 Concrete removal shall be in accordance with Sec 216.60.2.1. Areas exposed by
removal of concrete and not covered by new concrete shall be coated with a qualified special
mortar. Any damage to the remaining structure resulting from the contractor’s operations shall be
repaired or replaced, at the contractor’s expense, as directed by the engineer.

216.100.3.2 Existing reinforcing steel utilized in the new concrete shall be in accordance with Sec
216.60.2.2. Existing reinforcing steel not utilized in the new concrete shall be cut off one inch into
the concrete. Any holes outside the limits of new concrete shall be filled with a qualified special
mortar. Any reinforcement that interferes with the installation of the new expansion joint seal or
sealant shall be called to the attention of the engineer and may be shifted, cut or removed as
directed by the engineer. Any reinforcing steel removed that is to remain in place shall be replaced
with bars of like size and shape being Grade 60.

216.100.4 Method of Measurement. Final measurement of removal of existing expansion joint
seal or sealant will not be made except for authorized changes during construction or where
appreciable errors are found in the contract quantity. Where required, removal of the existing
expansion joint seal and sealant will be measured to the nearest linear foot based on measurement
from roadway face of curb to roadway face of curb along centerline of the existing joint. The
revision or correction will be computed and added to or deducted from the contract quantity.
Portions of the joint extending past the roadway face of curbs will not be measured for payment.

216.100.5 Basis of Payment. Removal of existing expansion joint seal or sealant will be paid for
at the contract unit price.
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SECTION 302
STABILIZED PERMEABLE BASE

302.1 Description. This work shall consist of furnishing and placing a stabilized permeable base
material. The mixture shall be placed, spread and compacted as shown on the plans or as directed
by the engineer.

302.2 Material. All material shall be in accordance with Division 1000, Material Details, and
specifically as follows:

Item Section
Aggregate for Drainage 1009
Asphalt Binder (PG 64-22,PG 70-22,PG 76-22)] 1015
Portland Cement 1019
Water 1070

302.2.1 General. Stabilized permeable base shall be either asphalt binder stabilized or Portland
cement stabilized at the option of the contractor. All stabilized permeable base shall use Grade 4
drainage aggregate in accordance with Sec 1009.

302.2.2 Asphalt Stabilized Permeable Base. M ixtures shall be composed of the base aggregate
and 2.5 percent asphalt binder by weight of the total mixture. PG 64-22, PG 70-22 or PG 76-22
asphalt binder shall be used. All proportioning, mixing and transporting shall be in accordance
with Sec 401.

302.2.3 Cement Stabilized Permeable Base. Cement stabilized base mixtures shall be
composed of the base aggregate with a cement factor of 2.5 sacks per cubic yard. All
proportioning, mixing and transporting shall be in accordance with Sec 501. Fly ash and ground
granulated blast furnace slag shall not be used.

302.3 Construction Requirements.

302.3.1 Contamination. Contamination of the finished base material that affects the drainage
capability of the product will not be permitted. Any areas determined to be contaminated shall be
completely removed without disturbing the adjacent or underlying material and replaced at
contractor’s expense.

302.3.2 Displacement. Rutting or other displacement of the permeable base or the underlying
base will not be permitted. If displacement occurs, which could result in ponding or a non-
uniform, non-draining thickness of permeable base, the material shall be completely removed
without disturbing the adjacent or underlying material and shall be replaced at the contractor’s
expense.

302.3.3 Asphalt Stabilized Permeable Base. Applicable portions of Sec 401 will apply, except
as noted herein. The final mixture, when discharged from the pugmill or drum, shall be 250-300 F.
A minimum of three passes of a 5 to 10 ton steel wheel roller shall be made, compacting the
material until no further displacement is noted. Compaction shall begin as soon after spreading
the mixture as the mixture is able to bear the weight of the roller without undue displacement and
shall be completed before the temperature of the mixture drops below 100 F. The approximate
compacted thickness of a single lift shall be a maximum of 4 inches .

302.3.4 Cement Stabilized Permeable Base. Applicable portions of Sec 502 will apply,
except as noted herein. Segregation of the mixture shall be minimized. Normal concrete pavement
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consolidation equipment such as vibrators or vibrating pans will be considered adequate, provided
the mixture can be satisfactorily compacted. The mixture shall be cured for a minimum of 48
hours in accordance with Sec 502.6, except that white-pigmented membrane or straw shall not be
used. A fine water mist may be applied several times each day for the 48-hour period as needed
to maintain moisture. The water application shall not be heavy enough to wash away the
cementitious material or mortar.

302.4 Method of Measurement. Final measurement of the completed permeable base will not be
made except for authorized changes during construction or where appreciable errors are found in
the contract quantity. Where required, measurement of permeable base, complete in place, will be
made to the nearest square yard . The revision or correction will be computed and added to or
deducted from the contract quantity.

302.5 Basis of Payment. The accepted quantities of permeable base of the thickness specified
will be paid for at the contract unit price for each of the pay items included in the contract.
Payment will be considered full compensation for all labor, equipment and material, including the
stabilizing agent, to complete the described work.
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SECTION 303
ROCK BASE

303.1 Description. This work shall consist of furnishing and placing select rock material in the
top 12 or 18 inches of the subgrade for use as a base to provide pavement support and drainage
as shown on the plans or as directed by the engineer.

303.2 Material. The material source for rock base shall be in accordance with approval from the
engineer. Geologic conditions may vary from available subsurface information. Approval from the
engineer of a source for the inherent stone will not constitute approval of the final rock base
product.

303.2.1 Material for rock base shall be durable stone or broken concrete containing a combined
total of no more than 10 percent, by weight, of earth, sand, shale and non-durable rock. M aterial
from geologic-filled sink deposits or stone indicating evidence of solution activity shall not be
used.

303.2.2 The material shall be as large as can be conveniently handled within the limits of this
specification. No particle dimension shall exceed approximately 12 inches, for 18 inch rock base
or 9 inches for 12 inch rock base. There shall be some material with particle dimensions exceeding
approximately 9 inches for 18 inch rock base or 6 inches for 12 inch rock base. The material shall
be uniformly graded from coarse to fine.

303.2.3 Broken, sound concrete pavement and composite pavements may be used provided the
ratio of the longest dimension measurement to thickness does not exceed 2:1 and provided there is
no excessive exterior steel mesh that would affect compaction. Milled, crushed or chunked forms
of bituminous pavement shall not be used. Small, thin amounts adhering to broken concrete
pavement will be permitted.

303.2.4 Acceptance of quality and size of material will be made by visual inspection at the job
site.

303.3 Construction Requirements.

303.3.1 Except as noted herein, all applicable provisions in Sec 203 for the handling and
placement of roadway excavation material shall apply.

303.3.2 The material shall not be dumped in place, but shall be distributed by blading or dozing in
a manner to ensure proper placement in final position in the subgrade.

303.3.3 Material for either 12 inch or 18 inch rock base may be placed in one lift. Rock base
material may be placed thicker, with approval from the engineer, in maximum 24-inch lifts,
provided a uniform drainage plane under the rock base is provided. No particle dimension shall
exceed approximately 6 inches less than the placed lift thickness. There shall be some material
with particle dimensions exceeding approximately 50 percent of the lift thickness. No additional
payment will be made for the thicker rock base material. Class C Excavation in rock cuts shall be
performed to allow placement of the specified lift thickness.

303.3.4 M aterial shall be compacted in accordance with Sec 203.5.5.
303.3.5 The final surface shall be of a uniform texture and grade suitable for paving. The top 2
inches of rock base shall consist of either 2 inch maximum rock fragments, spalls, reclaimed

asphalt, or concrete. The 2 inch maximum size granular material shall have a plasticity index not
to exceed 10 and a gradation such that at least 50 percent of the material will be retained on the
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No. 4 sieve or have a gradation meeting Type 5 or 7 aggregate as specified in Sec. 1007. There
shall be no exposed rock exceeding the inch size in the final surface that would interfere with final
preparation of the base for paving.

303.3.6 A roughly compensating maximum deviation of + 1/2 inch from the required elevation will
be permitted on the surface of the finished rock base.

303.3.7 When the contract includes paving over existing rock base, the paving contractor shall
adjust the rock base grade as needed to that required using approved backfill material as specified
herein. No additional payment will be made for this adjustment.

303.4 Method of Measurement. Final measurement of the completed rock base will not be made
except for authorized changes during construction, or where appreciable errors are found in the
contract quantity. Where required, measurement of rock base, complete in place, will be made to
the nearest square yard. The revision or correction will be computed and added to or deducted
from the contract quantity.

303.5 Basis of Payment.

303.5.1 If the contract documents provide that the material for rock base shall be obtained from
the right of way or other source furnished by the Commission, the excavating, breaking,
processing, loading and hauling, regardless of distance to the site, of the rock base will be paid for
and considered completely covered under Class A Excavation, Class C Excavation, Unclassified
Excavation, Excavation for Structures, or other applicable items. Separate payment for furnishing
rock base will not be made.

303.5.1.1 If the contract documents provide that the material for rock base shall be obtained from
the right of way or other source furnished by the Commission, and the material is made
unsuitable or unattainable by the contractor's operations, the contractor shall provide suitable
material and dispose of any surplus material at the contractor's expense.

303.5.1.2 If the contract documents provide for obtaining material from the right of way or other
source furnished by the Commission, but all or part of the required quantity of acceptable
material is not available, unless the shortage is due to the contractor’s operations, payment for
such additional rock base material that the contractor will be required to furnish and haul will be
made per square yard at the fixed contract unit price in Sec 109 and will be measured in
accordance with Sec 109.1.

303.5.2 If the contract documents do not provide for a source of material, the contractor shall
provide the material. All costs of securing the source, quarrying, excavating, breaking, processing
and hauling the material to the site will be paid for at the contract unit price per square yard for
furnishing rock base.

303.5.3 Payment for placing rock base will be made at the contract unit price per square yard

complete in place, based entirely on the surface area of the design thickness. No additional
payment will be made for material needed to maintain the required edge slopes.
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SECTION 304
AGGREGATE BASE COURSE

304.1 Description. This work shall consist of furnishing and placing one or more courses of
aggregate on a prepared subgrade in accordance with these specifications, and as shown on the
plans or as directed by the engineer. The type of aggregate to be used will be specified in the
contract.

304.2 Material. Material for Type 1, 5 and 7 aggregate bases shall be crushed stone or reclaimed
asphalt or concrete which meet the requirements of Sec 1007.

304.3 Construction Requirements.

304.3.1 Field Laboratory. When authorized by the engineer, the contractor shall provide a Type
2 field laboratory in accordance with Sec 601. Payment for the laboratory will be made in
accordance with Sec 601.

304.3.2 Subgrade. All work on that portion of subgrade on which the base is to be constructed
shall be completed in accordance with Sec 209.2.1 prior to placing any base material on that
portion. Aggregate base shall not be placed on frozen subgrade.

304.3.3 Placing.

304.3.3.1 The contractor shall place base material on the roadbed as shown in the contract
documents. The maximum compacted thickness of any one layer shall not exceed 6 inches. If the
specified compacted depth of the base course exceeds 6 inches, the base shall be constructed in
two or more layers of approximately equal thickness. The compacted depth of a single layer of
the base course may be increased to 8 inches for shoulders.

304.3.3.2 Types 1 and 5 aggregate base used for shoulders adjacent to rigid or flexible type
pavement, including pavement resurfacing, shall be simultaneously deposited and spread on the
subgrade. Aggregate shall not be deposited on the pavement and bladed or dozed into place.

304.3.4 Shaping and Compacting. Each layer shall be compacted to the specified density or
dynamic cone penetration index value before another layer is placed.

304.3.4.1 Segregated surface areas constructed of Type 1 aggregate base may be corrected by
adding and compacting limestone screenings of such gradation and quantity as required to fill the
surface voids, and firmly bind the loose material in place. Screenings used in correcting segregated
surface areas will be measured and paid for as base material. Type 5 and Type 7 aggregate bases
are intended to provide some drainage and shall not be segregated. Trimmed Type 5 and 7
aggregate base may not be reused until the material is verified as meeting the required
specifications. Base material contaminated to the extent that the material no longer complies with
the specifications shall be removed and replaced with satisfactory material at the contractor’s
expense.

304.3.4.2 Type 1 aggregate base used for shoulders shall be compacted to a minimum 95 percent
of standard maximum density. Type 1 aggregate base used on other than shoulders shall be
compacted to no less than standard maximum density. Type 5 aggregate base under both roadway
and shoulders shall be compacted to a minimum 95 percent of standard maximum density. The
Standard Compaction Test will be conducted in accordance with AASHTO T 99, Method C,
replacing any material retained on the 3/4-inch sieve, as provided therein. Field density will be
determined in accordance with AASHTO T 191 or AASHTO T 310, Direct Transmission, for
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wet density. The volume of the test hole may be reduced as necessary to accommodate available
testing equipment. If nuclear density test methods are used, moisture content will be determined
in accordance with AASHTO T 310, except a moisture correction factor will be determined for
each aggregate in accordance with MoDOT Test Method TM 35. In lieu of the density
requirements for Type 1 aggregate base used for shoulders with thicknesses less than 4 inches, the
aggregate shall be compacted by a minimum of three complete coverages with a 5 ton roller.
Rolling shall be continued until there is no visible evidence of further consolidation.

304.3.4.3 Type 7 aggregate base under both roadway and shoulders shall be compacted to achieve
an average dynamic cone penetration index value through the base lift thickness less than or equal
to 0.4 inches per blow, as determined by a standard dynamic cone penetrometer (DCP) device
with a 17.6 Ib hammer meeting the requirements of ASTM D6951.

304.3.4.3.1 Water shall be applied to the Type 7 base material during the mixing and spreading
operations so that at the time of compaction the moisture content is not less than 5 percent of the
dry weight.

304.3.4.3.2 Type 7 base shall be tested with the DCP within 24 hours of placement and final
compaction.

304.3.4.4 If at any time the compacted aggregate base or subgrade becomes unstable, the
contractor, at the contractor's expense, shall restore the earth subgrade and the aggregate base to
the required grade, cross section and density.

304.3.5 Substitutions for Aggregate Base. If available, the contractor may substitute
bituminous pavement cold millings or crushed recycled concrete in lieu of aggregate base for any
temporary surface, regardless of the type or thickness of aggregate shown on the plans. If this
option is exercised, the contractor shall notify the engineer at least two weeks prior to using the
millings or recycled concrete, and shall identify the location from where the millings or concrete
will be removed. The millings or recycled concrete shall be installed to the same dimensions
shown on the plans for the aggregate base. Millings or recycled concrete shall be placed in
maximum 4-inch lifts, and each lift shall be compacted by a minimum of three passes with a 10-
ton roller.

304.3.6 Maintenance. The contractor shall maintain, at the contractor’s expense, the required
density and surface condition of any portion of the completed aggregate base until either the
prime coat or a succeeding course or pavement is placed. If a prime coat is specified in the
contract, the contractor will be required to apply the prime coat on any completed portion of the
aggregate base as soon as practical, or as otherwise specified. The contractor will not be permitted
to apply prime if the moisture in the top 2 inches of the Type 1 or 5 aggregate base exceeds the
higher of either (1) the average of the optimum moisture as determined by the Standard
Compaction Test and the absorption of the plus No. 4 fraction, or (2) two-thirds of the optimum
moisture as determined by the Standard Compaction Test.

304.4 Quality Control/Quality Assurance (QC/QA).

304.4.1 Quality Control. The contractor shall control operations to ensure the aggregate base, in
place, meets the specified requirements for density, thickness, gradation, deleterious, and
plasticity index. Tests shall be taken at random locations designated by the engineer at the
following frequency:

Tested Property Test Method Contractor Frequency |Engineer Frequency

AASHTO T 191 1 per 4,000 tons,
or minimumofl per

1 per 1000 tons,
minimumof1 per day

Density
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AASHTO T310

minimumof1 per day

project

Dynamic Cone
Penetrometer

1 per 1000 tons,

1 per 4,000 tons,

Gradation and
Deleterious Material®

AASHTO T27
and MoDOT Test Method TM 71

1 per 2000 tons,
minimumof1 per dayb

Index Value (for ASTMD6951 minimumof1 per day lfg}gilm()fl per
Type 7 base) proj

Applicable

. method meeting 1 per 1000 tons, 1 _pe_r4,000 tons,

Thickness N N e minimumof1 per

engineer’s minimumof1 per day .

project
approval
AASHTOTI11, 1 per 8,000 tons,

minimumof1 per
project

Plasticity Index®

AASHTO T 89 and AASHTO T 90

1 per 10,000 tons,
minimumof1 per project

1 per 40,000 tons,
minimumof1 per
project

4Sampled at point of delivery, prior to rolling,

"When production for a week is anticipated to be 1,000 tons or less, the contractor may test the
material at
a frequency of 1 per 250 tons or 1 per week, whichever occurs first.

304.4.1.1 The contractor shall provide copies of the test results, including all raw data, to the
engineer the next business day following testing or sampling.

304.4.1.2 The contractor or the contractor’s representative shall also determine the standard
maximum dry density and the optimum moisture content for Type 1 and 5 base material and the
dry weight for Type 7 base material and supply all test data to the engineer.

304.4.1.3 When density or DCP index value tests are less than specified or when thickness
measurements indicate the thickness is deficient by more than 1/2 inch from the plan thickness,
additional measurements will be taken at 100-foot intervals parallel to centerline ahead and behind
the tested location until the extent of the deficiency has been determined. Each measurement will
be assumed as representative of the base thickness for a distance extending one-half the distance
to the next measurement, measured along centerline, or in the case of a beginning or ending
measurement, the distance will extend to the end of the base section. Any deficient areas shall be
corrected by reworking or adding material within the limits of the deficiency.

304.4.1.4 When two consecutive tests for gradation, deleterious material, or plasticity index do
not meet the specification limits, the material shall be removed beginning at the point where the
first test was conducted.

304.4.1.5 The contractor shall retain the untested portion of the plasticity index, gradation and
deleterious sample for the engineer’s use.

304.4.2 Quality Assurance. The contractor’s QC test results and the engineer’s QA test results
shall meet the specifications and the following. For Type 1 and 5 base the contractor’s
compaction standard tests shall compare within 3.0 pounds of the maximum density of the
MoDOT determined compaction standard. For Type 7 base the contractor’s average DCP
penetration index shall compare within 0.1 inches per blow of the MoDOT determined average
penetration index. For retained samples, the contractor’s test results and the engineer’s test
results shall compare within the following limits:

(a) The total deleterious material shall be within 2.0 percentage points.
(b) The plasticity index shall be within 2.

(c) The gradation test results shall compare within the following limits:
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Sieve |Tolerance (%)
1 1/2-inch|£5.0
1-inch +5.0
3/4-inch |£5.0
1/2-inch |[+5.0
No.4 +4.0
No. 8 +4.0
No. 10 +3.0
No.30 +3.0
No.40 +2.0
No.100 [+2.0
No.200 |+1.0

304.5 Method of Measurement. Final measurement of the completed aggregate base course will
not be made except for authorized changes during construction, or where appreciable errors are
found in the contract quantity. M easurement will include aggregate course placed under curb and
gutter. Where required, measurement of aggregate base course, complete in place, will be made to
the nearest square yard . Where the aggregate base course extends to the inslope of the shoulder,
the pay limit of the aggregate base course will be measured from the mid-point of the sloped
portion. The revision or correction will be computed and added to or deducted from the contract
quantity.

304.6 Basis of Payment. The accepted quantities of aggregate base course of the thickness and
type specified will be paid for at the contract unit price for each of the pay items included in the
contract. Payment will be considered full compensation for water used in performing this work.
When bituminous pavement cold millings or recycled crushed concrete are substituted for
aggregate base, payment will be made for the aggregate base quantity provided in the plans,
regardless of whether millings, recycled crushed concrete or the aggregate base is used. Payment
will be considered full compensation for hauling of millings, cold milling operations, and all other
material or labor necessary to substitute bituminous pavement millings for aggregate base.
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SECTION 310
AGGREGATE S URFACE

310.1 Description. This work shall consist of furnishing and placing chat, gravel or crushed stone
surfacing in the quantity shown on the contract or as directed by the engineer.

310.2 Material. All material shall be in accordance with Division 1000, Material Details, and
specifically Sec 1006. The type and gradation of the surfacing material to be used will be
specified in the contract.

310.3 Construction Requirements.

310.3.1 General. The contractor shall furnish, haul and spread surfacing material on the subgrade
at the designated rate. The rate of application may be varied at the discretion of the engineer,
depending on the nature of the soil encountered in the subgrade. The contractor shall uniformly
unload and distribute of the required quantity of material throughout each station. The subgrade
shall be prepared as specified in Sec 209, and any work done in reshaping the subgrade before
placing surfacing material shall be at the contractor's expense. When it is determined by the
engineer to be to the Commission's advantage, hauling may be done over surfacing material
previously spread, otherwise, all hauling shall be over the subgrade.

310.3.2 Surface Requirements. Material shall be spread to a uniform thickness over the
subgrade and shaped as shown on the plans until the surface is free from ruts and waves. The
surface shall be compacted under traffic. Maintenance of the surface shall continue until final
project acceptance is made.

310.3.3 Stockpiles. M aterial shall be stockpiled at locations approved by the engineer, and in the
approximate quantity shown on the contract.

310.3.4 Salvage. Designated areas shall be scarified to the full depth of the existing surfacing and
such material pulverized to a maximum size of approximately 2 inches. Uncontaminated material
shall be removed from the roadbed and placed in stockpiles or spread at locations approved by
the engineer. Salvaged surfacing material shall be maintained as free as practical of dirt, vegetation
or other objectionable material. Salvaging shall not be performed unless approved by the engineer.

310.4. Vehicle Scales. Vehicle scales shall be approved by the engineer and shall be in accordance
with the requirements specified herein.

310.4.1 Basis of Acceptance. Scale acceptance will be based on one of the following:

(a) A valid certification or seal of approval by the Missouri Department of Agriculture,
Division of Weights and M easures.

(b) A valid certification or seal of approval by a State of Missouri duly appointed Sealer
of Weights and M easures in cities or counties of 75,000 population or more.

(c) Certification of calibration from a commercial scale service company showing that the
scale meets the requirements of these specifications. The contractor shall furnish the
certification of calibration to the engineer.

(d) Calibration from zero weight through the maximum load to be applied by the
application of standard weights in the presence of the engineer by the contractor's
personnel. In lieu of starting the calibration at zero weight, standard weights may be
applied to an unloaded truck, the weight of which has been determined on a certified scale
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and the calibration continued through the maximum load to be applied. Regardless of the
form of acceptance, the calibration shall be within the accuracy requirements specified in
Sec 310.4.2, and the scales shall meet all requirements of these specifications.

310.4.2 Scale Calibration. Scales shall have been calibrated within the 12-month period
immediately prior to any material being delivered or any time the engineer has cause to question
the accuracy of the scale. Scales shall be accurate to within 0.4 percent of the net load applied,
regardless of the location of the load on the platform. The value of the smallest unit of graduation
on a scale shall be no greater than 20 pounds. Sensitivity requirements of scales not equipped
with balance indicators shall be twice the value of the minimum graduated interval on the weigh
beam or 0.2 percent of the nominal capacity of the scale, whichever is less. For scales equipped
with balance indicators, the sensitivity requirement shall be the value of the minimum graduated
interval on the weigh beam.

310.4.3 Verification. Verification of a vehicle scale may be required by weighing a hauling unit on
another recently calibrated and certified scale.

310.4.4 Long Vehicles. If equipment to be weighedis of such length that all axles cannot be
weighedsimultaneously, a level area of concrete or bituminous pavement shall be provided
permitting those axles not on the scale platform to be on the pavement during the weighing
operation. The approach shall be at least as wide as the platform and of sufficient length to
ensure the level positioning of vehicles during weight determinations. The weighing shall be
performed with all brakes released. If equipment to be weighedis equipped with an air bag
suspension unit on any axle, the equipment, including semi-trailers or pup trailers, shall be
determined on vehicle scales of sufficient size to weigh all axles of the combination
simultaneously.

310.4.5 Certification. All costs incurred in obtaining certification of calibration or verification
shall be at the contractor’s expense.

310.5 Method of Measurement.

310.5.1 Measurement by Volume. Stockpiles of salvaged surfacing material may be measured
by the average end area method.

310.5.2 Measurement of Aggregate Surfacing by Area. Final measurement of the completed
aggregate surface will not be made except for authorized changes during construction, or where
appreciable errors are found in the contract quantity. Where required, measurement of aggregate
surface, complete in place, will be made to the nearest square yard . The revision or correction
will be computed and added to or deducted from the contract quantity.

310.5.3 Measurement by Weight. M easurement will be made by weighing each truck load on
scales in accordance with Sec 310.4. Deductions will be made for any moisture in excess of 2.0
percent of the dry weight of the material. After deduction for excess moisture has been made,
measurement will be made to the nearest ton for the total tonnage of material accepted.

310.6 Basis of Payment. The accepted quantities of aggregate surface will be paid for at the
contract unit price. If Type 1 Aggregate for Base is used for this work, payment will be based on
plan quantity and contract unit price for Gravel (A), Crushed Stone (B) or Chat (C) in accordance
with the contract.
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SECTION 401
PLANT MIX BITUMINOUS BASE AND PAVEMENT

401.1 Description. This work shall consist of a bituminous mixture placed, spread and
compacted as shown on the plans or as directed by the engineer.

401.2 Material.

401.2.1 The grade of asphalt binder will be specified in the contract. When the plasticity index on
individual aggregate fractions with 10 percent or more passing the No. 30 sieve exceeds 3, a
moisture susceptibility test shall be required in accordance with Sec 401.4.5 during the mix design
process. If the plasticity index exceeds that of the material approved for the mix design, additional
testing may be required. All material shall be in accordance with Division 1000, M aterial Details,
and specifically as follows:

Item Section
Coarse Aggregate 1004.2
Fine Aggregate 1002.3
Mineral Filler 1002.4
Hydrated Lime 1002.5
Asphalt Binder, Performance Graded (PG)| 1015

401.2.2 Reclaimed Asphalt. Reclaimed Asphalt may be obtained from Reclaimed Asphalt
Pavement (RAP) and Reclaimed Asphalt Shingles (RAS). The asphalt binder content of recycled
asphalt materials shall be determined in accordance with AASHTO T 164, ASTM D 2172 or
other approved method of solvent extraction. A correction factor for use during production may
be determined for binder ignition by burning a sample in accordance with AASHTO T 308 and
subtracting from the binder content determined by extraction.

The use of reclaimed asphalt shall be limited to one of the following options with the exception of
bituminous base. For bituminous base the limits specified may be increased according to the
recycled materials used as follows; 10% for RAP only, 5% for RAS only and 10% for the
appropriate RAP and RAS combination.

Percent Effective Virgin Binder Replacement

Binder
RAP | RAS RAPand RAS
combination

Contract Grade Virgin Binder|
shall be used

Virgin Binder shall be
Softened One Grade®
Blend Chart? 0-100| N/A N/A

Extraction and Grading of
Binder from final Mixture®

0-20| 0-10 RAP + (2*¥*RAS) <20

21-40|11-20| 20 <RAP +(2*RAS) <40

0-100

The virgin binder shall have a low temperature grade 6 degrees lower than the
binder grade specified in the contract. Lowering the high temperature of the
virgin binder is not required; however, if lowered, the virgin binder shall have a
high temperature grade no lower than 6 degrees below the binder grade specified
in the contract. (Ex. Contract grade PG 64-22; virgin binder could be either

PG 58-28 or PG 64-28). The Pressure Aging Vessel (PAV) test temp erature
(AASHTO M 320) shall be tested at 19° C, regardless of the high temperature
grade of the selected virgin binder

PTesting in accordance with AASHTO M 323 including raw data shall be included
with the mix design which demonstrates that the grade of the combine mixture
meets the contract requirements.
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“Testing in accordance with either AASHTO T319, or AASHTO T164 and R59
along with grading in accordance with AASHTO M 320 including raw data shall
be included with the mixt design which demonstrates that the grade of the
combine mixture and rejuvenator, if applicable, meets the contract requirements.

401.2.2.1 Reclaimed Asphalt Pavement. Reclaimed Asphalt Pavement (RAP) may be used in
any Sec 401, Plant M ix Bituminous Base and Pavement. All RAP material, except as noted below,
shall be tested in accordance with AASHTO T 327, Method of Resistance of Coarse Aggregate
Degradation by Abrasion in the Micro-Deval Apparatus. Aggregate shall have the asphalt coating
removed either by extraction or binder ignition during production. The material shall be tested in
the Micro-Deval apparatus at a frequency of once per 1500 tons. The percent loss shall not
exceed the Micro-Deval loss of the combined virgin material by more than five percent. Micro-
Deval testing will be waived for RAP material obtained from MoDOT roadways. All RAP
material shall be in accordance with Sec 1002 for deleterious and other foreign material. The
aggregate specific gravity shall be determined by performing AASHTO T 209 in accordance
with Sec 403.19.3.1.2 and calculating the G, to which a 0.98 correction factor will be applied in
order to determine Gy, as follows:

100 - P».
G..100 P»
Gmm Gb

RAP Gy, = RAP G, X 0.98

See Sec 401.4.4.1 for mixes containing more than 40% effective binder replacement from
reclaimed asphalt.

401.2.2.2 Reclaimed Asphalt Shingles. Reclaimed Asphalt Shingles (RAS) may be used in any
mixture specified to use PG 64-22 in accordance with AASHTO PP 53. In addition, shingles shall
be ground to 3/8-inch minus. Waste, manufacturer or new, shingles shall be essential free of
deleterious materials. Post-consumer RAS shall not contain more than 1.5 percent wood by
weight or more than 3.0 percent total deleterious by weight. Post-consumer RAS shall be certified
to contain less than the maximum allowable amount of asbestos as defined by national or local
standards. The bulk specific gravity of RAS used in the job mix formula shall be 2.600.

RAS Gy, = 2.600

See Sec 401.4.4.1 for mixes containing more than 40% effective binder replacement from
reclaimed asphalt.

The gradation of the aggregate may be determined by solvent extraction of the binder or using the
following as a standard gradation:

Shingle Aggregate Gradation

Sieve Size|Percent Passing by Weight|

3/8 in. 100

No.4 95

No.8 85

No. 16 70

No.30 50

No.50 45

No. 100 35

No.200 25
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401.2.2.3 Rejuvenators. Rejuvenators may be used in any asphalt mixture containing recy cled
material. When a rejuvenator is used for the purpose of softening the binder grade, the
requirements for the Extraction and Grading of Binder from Final Mixture option in Sec
401.2.2 must be satisfied.

401.3 Composition of Mixtures. Aggregate sources shall be from the specific ledge or
combination of ledges within a quarry, or processed aggregate from a particular product, as
submitted in the mix design. The total aggregate prior to mixing with asphalt binder shall be in
accordance with the following gradation requirements:

Sieve Size| Percent Passing by Weight
Base | BP-1 | BP-2 | BP-3
1 inch 100 | 100 | 100 | 100
3/4inch |85-100f 100 | 100 | 100
1/2 inch | 60-90 [85-100]95-100f 100
3/8 inch --- - - 100
No.4 35-65150-70 | 60-90 ]90-100
No.8 25-50 | 30-55140-70 | ---
No. 16 - 130-60
No.30 10-3510-30 ] 15-35| ---
No.200 | 4-12 | 5-12 | 5-12 | 7-12

401.4 Job Mix Formula. At least 30 days prior to placing any mixture on the project, the
contractor shall submit a mix design for verification and approval by Construction and M aterials.
The mixture shall be designed in accordance with Asphalt Institute Publication M S-2, Mix Design
Methods for Asphalt Concrete and Other Hot-Mix Types. The mixture shall be compacted and
tested at a minimum of three asphalt contents separated by a maximum of 0.5 percent in
accordance with AASHTO T 245, except as herein noted. The test method shall be modified by
short-term aging the specimens in accordance with AASHTO R 30. A detailed description of the
mix design process shall be included with the job mix formula. Representative samples of each
ingredient for the mixture shall be submitted with the mix design. Aggregate fractions shall be in
accordance with the same proportions as the proposed job mix formula. A minimum of 150
pounds will be required for any individual fraction. The amount of each ingredient submitted shall
be as follows for each mix design to be verified:

Ingredient Minimum Amount
Aggregate 300 lbs

Hydrated Lime, Mineral Filler|
and/or Baghouse Fines

Asphalt Binder 10 gal.

20 1bs

401.4.1 Mixture Design. Laboratories that participate and achieve a score of 3 or greater in the
AASHTO proficiency sample program for T 11, T 27, T 84, T 85, T 166, T 209, T 308 and T
245 or T 312 will have the mixture verification process waived. The mix design shall be submitted
to Construction and M aterials for approval at least seven days prior to mixture production.

401.4.2 Required Information. The mix design shall include raw data from the design process
and shall contain the following information:

(a) All possible sources intended for use, and grade and specific gravity of asphalt binder.

(b) Source, type (formation, etc.), ledge number(s) if applicable, gradation, and percent
chert of each aggregate fraction.
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(c) Plasticity index of each aggregate fraction which has 10 percent or more passing the
No. 30 sieve.

(d) Bulk and apparent specific gravities and absorption of each aggregate fraction in
accordance with AASHTO T 85 for coarse aggregate and AASHTO T 84 for fine
aggregate, including all raw data, or in accordance with TM 81.

(e) Specific gravity of hydrated lime, mineral filler or baghouse fines, if used, in
accordance with AASHTO T 100.

(f) Percentage of each aggregate comp onent.
(g) Combined gradation of the job mix.
(h) Percent of asphalt binder, by weight, based on the total mixture.

(1) Bulk specific gravity (G,;) by AASHTO T 166, Method A of a laboratory
compacted mixture.

(j) Percent air voids (V,) of the laboratory compacted specimen.

(k) Voids in the mineral aggregate (VM A) and voids in the mineral aggregate filled with
asphalt binder (VFA).

(1) Theoretical maximum specific gravity (G,,,) as determined by AASHTO T 209 in
accordance with Sec 403.19.3 after the sample has been short-term aged in accordance
with AASHTO R 30.

(m) Mixing temp erature and molding temperature.
(n) Bulk specific gravity (G,,) of the combined aggregate.
(o) Percent deleterious content of the combine aggregate.

(p) Baghouse fines added for design. Provide the combine gradation with and without the
baghouse percentage.

401.4.3 Mixture Approval. No mixture will be accepted for use until the job mix formula for the
project is approved by Construction and Materials. The job mix formula approved for each
mixture shall be in effect until modified in writing by the engineer. When unsatisfactory results or
other conditions occur, or should a source of material be changed, a new job mix formula may be
required. In lieu of a new laboratory design, mixtures requiring adjustment beyond the limits
allowed in Sec 401.8.2 may be designed in the field based on characteristics of plant-produced
mixture in accordance with Sec 401 and verified by Construction and Materials, which may
require new aggregate characteristics.

401.4.4 Mixture Characteristics.

401.4.4.1 Base, BP-1, BP-2 and BP-3 mixtures shall have the following properties, when tested
in accordance with AASHTO T 245 or AASHTO T 312. The number of blows with the
compaction hammer shall be 35 or the number of gyrations shall be 35 with the gyratory
compactor. BP-1 and BP-2 mixtures shall have between 60 and 80 percent of the VM A filled with
asphalt binder and dust to effective binder ratio of 0.8 to 1.6. BP-3 mixtures shall be compacted
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with the gyratory compactor to 35 gyrations and shall have a minimum 75 percent of the VM A
filled with asphalt binder and dust to effective binder ratio of 0.9 to 2.0.

. Percent AASHTQ_T 245(|Voids in Mineral
Mix Type Air Voids Stability Aggregate
1b (VMA)P
BB 3.5 750 13.0%
BP-1 3.5 750 13.5
BP-2 3.5 750 14.0
BP-3 3.5 750 15.0

#Bituminous base mixtures that would require 12.0 percent
VM A following Asphalt Institute M S-2 will have a minimum
12.0 percent requirement.

PIf the effective virgin binder rep lacement from any
combination of RAP and RAS is greater than 40 percent;
then the minimum VM A required shall be increased by 0.5.

401.4.4.2 When specified in the contract as BP-3NC, BP-3 mixtures containing limestone
aggregate shall contain a minimum amount of non-carbonate aggregate as shown in the table below,
or the aggregate blend shall have an acid-insoluble residue (A.I.R.), MoDOT Test Method TM
76, meeting the criteria of crushed non-carbonate material. The A.LLR. shall be determined on the
minus No. 4 sieve. Non-carbonate aggregate shall have an A.LR. of at least 85 percent insoluble
residue.

Aggregate]Minimum Non-Carbonate by Volume
Limestone 20% Minus No. 4
Dolomite No Requirement

401.4.5 Moisture Susceptibility. Moisture susceptibility may be tested in accordance with
AASHTO T 283. A minimum retained strength of 70 percent shall be obtained when tested for
moisture susceptibility. An approved anti-strip additive may be added to increase retained
strength to a passing level. When testing is required by Sec 401.2.1 or Sec 401.9, the mixture shall
be testing during production in accordance with Sec 403.19.

401.4.6 Time Limit. A mix design may be transferred to other projects for a period of three
years from the original approval date provided satisfactory results are obtained during production
and placement.

401.5 Gradation and Deleterious Content Control. In producing mixtures for the project, the
plant shall be operated such that no intentional deviations from the job-mix formula are made
without prior approval from the engineer. The contractor shall determine the mixture gradation at
the frequency stated in Sec 401.8.1. The mixture gradation may be determined directly by using
residual aggregate from the binder ignition process or by mathematical combination of the cold
feed and recycled materials gradations. When the mathematical combination method is used, the
RAS gradation shall be from the JMF and RAP gradation from the ignition or extraction residual
aggregate. Mixtures as produced shall be subject to the following tolerances and controls:

(a) The maximum variations from the approved job-mix formula shall be within the
tolerances as shown in the table below:

Percent Passing by Weight

Sieve Size

Tolerance | Action Limit
No. 8% +5.0 +10.0
No.200 +2.0 +4.0
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4 Use No. 16 sieve for BP-3

(b) The deleterious content of the material retained on the No. 4 sieve shall not exceed the
limits specified in Sec 1004.2.

(c) The quantity of asphalt binder introduced into the mixer shall be the quantity
specified in the job-mix formula. No changes shall be made to the quantity of asphalt
binder without written approval from the engneer. The quantity of asphalt binder
determined by tests on the final mixture shall not vary by more than 0.3 to + 0.5
percent from the job-mix formula.

401.5.1 Sample Location. The gradations of the total aggregate will be determined from samples
taken from the hot bins on batch-type plants or continuous mixing plants or from the composite
cold feed belt on drum mix plants. The deleterious content of the total aggregate shall be
determined from samples taken from the composite cold feed belt. When required, samples for
plasticity index shall be taken from the stockpile. The RAP shall be sampled from the RAP
feeding system on the asphalt plant. Samples for asphalt content determination may be taken at
the plant.

401.5.2 Substitutions. At the option of the contractor and at no cost to the Commission, the
contractor may use a Sec 401 mixture with a smaller nominal maximum size aggregate or an
approved Sec 403 mixture, design level C, E, or F with the same or smaller nominal maximum size
aggregate in lieu of any Sec 401 mixture. When a Sec 403 mixture is substituted, the layer
thickness requirements of Sec 403 will apply. The gradation, asphalt content, deleterious, and
density acceptance of the substituted mixture during production will be in accordance with Sec
401.

401.5.3 Commercial Mixture. If specified in the contract that an approved commercial mixture
may be used, the contractor shall, at least seven days prior to the desired time of use, furnish a
statement setting out the source and characteristics of the mixture proposed to be furnished. The
statement shall include:

(a) The types and sources of aggregate, percentage range of each, and range of combined
gradation.

(b) The percent and grade of asphalt binder.
(c) The mixing time and range of mixture temp erature.

The plant shall be designed and operated to produce a uniform, thoroughly mixed material free
from segregation. It will not be necessary for the plant to meet the requirements of Sec 404. A
field laboratory will not be required. If the proposed mixture and plant are approved by the
engineer, the component material and the mixture delivered will be accepted or rejected by visual
inspection. The supplier shall furnish with the first truckload of each day's production, a
certification that the material and mixture delivered are in conformance with the approved
mixture. Upon completion of the work, a plant certification shall be furnished by the supplier for
the total quantity delivered. The mixture shall be transported, placed and compacted in
accordance with Sec 401.7. Without specific contract designation, an approved commercial
mixture may be used in lieu of plant mix bituminous pavement or base course mixtures for work
that is considered temporary construction and is to be maintained at the contractor's expense.
Temporary construction will be defined as work that is to be removed prior to completion of the
contract.
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401.5.4 Moisture Content. The bituminous mixture, when sampled and tested in accordance
with AASHTO T 329, shall contain no more than 0.5 percent moisture by weight of the mixture.

401.5.5 Contamination. The bituminous mixture shall not be contaminated with deleterious
agents such as unburned fuel, objectionable fuel residue or any other material not inherent in the
job mix formula.

401.6 Field Laboratory. The contractor shall provide a Type 3 field laboratory in accordance
with Sec 601. The contractor may use the equipment provided in the Type 3 laboratory as long
as adequate space is provided for the engineer’s work.

401.7 Construction Requirements.

401.7.1 Weather Limitations. Bituminous mixtures shall not be placed on any wet surface or
frozen pavement. Temperatures shall be obtained in accordance with MoDOT Test M ethod TM
20.

401.7.2 Bituminous Mixing Plants. Bituminous mixing plants and preparation of material and
mixtures shall be in accordance with Sec 404.

401.7.3 Subgrade or Surface Preparation. The subgrade upon which the bituminous mixture is
to be placed shall be prepared in accordance with Sec 209 and primed as specified in the contract
in accordance with Sec 408, as applicable. All material requirements of a tacked surface shall be in
accordance with Sec 407.

401.7.3.1 Base Widening. For base widening work, the bottom of the trench shall be compacted
until further consolidation is not visually evident, by use of a trench roller having a weight of no
less than 300 psi of width of rear roller, or by mechanical tampers or other methods approved by
the engineer. Suitable excavated material may be used in shouldering operations. On the outside of
curves, the design depth of trench at the beginning of the superelevation transition shall be varied
gradually to the minimum depth at the end of the superelevation transition. Slight transitioning of
the width of the base widening will be necessary to permit the indicated angle of repose or shear
angle outside of the ultimate edge of surface. The bottom of the trench shall in no case be less
than 3 inches below the surface of the existing pavement. All surplus excavated material shall be
disposed of by the contractor in areas to be secured by the contractor beyond the right of way
limits. An acceptable written agreement with the property owner on whose property the material
is placed shall be submitted to the engineer.

401.7.3.2 Application of Prime or Tack. Application of prime or tack shall be in accordance
with Sec 403.12.

401.7.4 Hauling Equipment. Trucks used for hauling bituminous mixtures shall be in accordance
with Sec 404.

401.7.5 Spreading. The base course, tacked or primed surface, or preceding course or layer shall
be cleaned of all dirt, packed soil or any other foreign matter prior to spreading the bituminous
mixture. The mixture shall be spread in the number of layers and in the quantity required to
obtain the compacted thickness and cross section shown on the plans. When placing multiple
layers with varying thicknesses, the thicker layer shall be placed first. The compacted thickness
of a single layer of bituminous pavement mixture shall be no more than 2 inches

for the surface course and 4 inches for the leveling course.

401.7.5.1 Irregularities. The mixture shall be spread without tearing the surface and struck off
such that the surface is smooth and true to cross section, free from all irregularities, and of
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uniform density throughout. Care shall be used in handling the mixture to avoid segregation. Areas
of segregated mixture shall be removed and replaced with a suitable mixture at the contractor’s
expense. The outside edge alignment shall be uniform. Irregularities shall be corrected by adding or
removing mixture before compacting. In situations where there is a dispute in the existence of
segregation, the area in question will be tested in accordance with MoDOT Test M ethod TM 75.
M ixture production shall immediately cease if either criteria of MoDOT Test Method TM 75
fail. Segregated mixtures shall be removed and replaced to the limits determined by the engineer.

401.7.5.2 Leveling Course. If required by the contract, a leveling course consisting of a layer of
variable thickness shall be spread to the desired grade and cross section to eliminate irregularities
in the existing surface. Spot-leveling operations over small areas, with feather-edging at high
points and ends of spot areas, may be required prior to placing the leveling course. Rigid control
of the placement thickness of the leveling course will be required. The mixture shall be practically
free from segregation.

401.7.5.3 Base Widening. The specified total thickness of base widening shall be completed to
the adjacent traveled way elevation as shown on the plans. Additional thickness of base widening
may be placed as required prior to coldmilling, at the contractor's expense, and shall subsequently
be coldmilled to the same elevation as the traveled way, if conducive to expedite operations. On
base-widening work, a succeeding lay er of bituminous mixture may be placed the same day as the
previous layer, if it can be shown that the desired results are being obtained. On small areas, and
on areas that are inaccessible to mechanical spreading and finishing equipment, the mixture may
be spread and finished by hand methods if permitted by the engineer. At least one lane of the
existing pavement and the adjacent shoulder shall be kept open to traffic at all times during
construction, except for short intervals when the movement of the contractor's equipment will
seriously hinder the flow of traffic. Intervals during which the contractor will be allowed to halt
traffic shall be as designated by the engineer. The contractor shall not open more trenches ahead
of the first layer of the base widening than is necessary for placing that layer in one half a day's
operations. The first layer of the base widening shall not be placed for a greater distance ahead of
the second layer than is necessary for placing the second layer in one half a day's operations. The
second layer shall not be placed for a greater distance ahead of the final layer than is necessary for
placing the final layer in one day's operation. Any changes in these lengths shall be made only
with written permission from the engineer.

401.7.5.4 Edge Differential. For roadways constructed under traffic, no pavement edge
differential shall be left in place for more than seven days, unless approved by the engineer.

401.7.6 Joints. The minimum density of all traveled way pavement within 8 inches of a
longitudinal joint, shall be no less than 2.0 percent below the specified density. The cores taken to
evaluate this area shall be centered 6 inches from the longitudinal joint. If no deficient cores are
found in the first 25 percent of production, the established rolling procedure may be used, at the
direction of the engineer, in lieu of density tests provided no changes in the material, typical
location or temperatures are made. Pay adjustments due to longitudinal joint density shall apply
to the full width of the lane paved. Adjustments due to joint density shall apply to the day’s
production from which the cores are obtained. Transverse joints shall be formed by cutting back
on the previous run to expose the full depth of the layer. When a transverse vertical edge is to be
left in place and opened to traffic, a temporary depth transition shall be constructed as approved
by the engineer. The longitudinal joints in one layer shall offset those in the layer immediately
below by approximately 6 inches. The joints in the final surface layer shall be at the lane lines of
the traveled way, except that the placement width shall be adjusted such that pavement marking
shall not fall on a longitudinal joint. Each side of the joint shall be flush and along true lines.

401.7.7 Surfaced Approaches. At locations designated in the contract or as specified by the
engineer, approaches shall be primed in accordance with Sec 408 and surfaced with a plant mix
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bituminous mixture. The bituminous surface shall be placed as shown on the plans or as directed
by the engineer. Approaches shall not be surfaced before the surface course adjacent to the
entrance is completed. No direct payment will be made for any work required to condition and
prepare the subgrade on the approaches.

401.7.8 Compaction. The compacted mixture shall have a minimum density of 92 percent of the
theoretical maximum specific gravity. Density will be determined by the direct transmission
nuclear method in accordance with MoDOT Test Method TM 41 or by a specific gravity
method. When the contractor elects to place a lift of mixture greater than six times the nominal
maximum aggregate size, cores shall be cut in half and the density of each half determined
separately. In lieu of density requirements, mixtures used for wedging, transitions, shoulders,
temporary bypasses to be maintained at the expense of the contractor, and areas where a
commercial mixture is used shall be thoroughly compacted by at least three complete coverage's
over the entire area with either a pneumatic tire roller weighing no less than 10 tons, a tandem-
type steel wheel roller weighing no less than 10 tons or an approved vibratory roller. Rolling shall
be performed at proper time intervals on each layer and shall be continued until there is no visible
evidence of further consolidation.

401.8 Quality Control. The contractor shall maintain equipment and qualified personnel to
perform QC field inspection, sampling and testing in accordance with applicable portions of Sec
403. A QC Plan will not be required. A proposed third party for dispute resolution shall be
included with the mix design submittal.

401.8.1 Mixture Testing. The contractor shall randomly test the mixture within the following
frequencies. The gradation and the asphalt content shall be determined at least once every 1,000
tons of production or a minimum of once per day. Deleterious content shall be determined once
per 5,000 tons unless quality concerns dictate more frequent testing as directed by the engineer.
Gradation and asphalt content of RAP shall be determined once every 10,000 tons of production.
If RAP is used and AASHTO T 308 is used to determine the asphalt content, the binder ignition
oven shall be calibrated in accordance with MoDOT Test Method TM 77. At the engineer’s
discretion, testing may be waived when production does not exceed 200 tons per day. The
contractor shall certify the proper proportions of a previously proven mixture were used.

401.8.2 Failing Test. If a, deleterious content, or asphalt content test result falls outside of the
specification tolerances, a review or adjustment of the plant settings and production shall be made
and another sample shall be immediately taken. If the second test falls outside of the specification
tolerances, production shall be immediately ceased until the mixture can be brought back into
specification. If a gradation test falls between the Tolerance and Action Limits, adjustments to
plant shall be made and another gradation shall be taken immediately. Plant production for the
following day shall not resume until the mixture is brought back into specification when the final
gradation for the day is not within tolerance. If a gradation test falls outside the Action Limit,
production shall cease until the mixture is brought back into specification.

401.8.3 Retained Samples. One half of the contractor’s sample for gradation, deleterious
content, and asphalt content and all cores shall be retained for the engineer. The contractor shall
retain the samples for 7 days after testing has been completed and the results accepted by the
engineer.

401.8.4 Pavement Testing. During construction, the engineer will designate as many tests as
necessary to ensure that the course is being constructed of proper thickness, composition and
density. Density of the roadway shall be determined by one core obtained by the contractor at a
random location selected by the engineer for every 500 tons of production. A joint density core
shall be taken from the same transverse cross section as the mat core and alternate sides. The
maximum theoretical density shown on the job mix formula shall be used for this determination.
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M inimum 4-inch diameter cores, shall be taken the full depth of the layer to be tested. Cores
tested by AASHTO T 166 shall be in accordance with Sec 403.19.3.1.3. The contractor shall
restore the surface from which samples have been taken immediately with the mixture under
production or with a cold patch mixture acceptable to the engineer.

401.8.5 Density Adjustment. Payment for mixture placed at or below the required minimum
density will be adjusted as follows:

Field Density Percent of Maximum [Percent of Contract
Theoretical Density Unit Price”®
91.5 orabove 100%
91.0 to 91.4,inclusive 97%
90.5 t0 90.9, inclusive 94%
90.0 to 90.4, inclusive 90%
89.5t0 89.9, inclusive 80%
Below 89.5 Remove and Replace,

#When adjustments are necessary, the lower percent of the
contract unit price of either the pavement or joint density
adjustment will apply.

401.9 Quality Assurance. Acceptance tests for gradation, deleterious content and asphalt
content will be performed by the engineer at a minimum rate of one independent sample per 4 QC
samples. A favorable comparison will be considered when a QA test is within the specification
tolerances. An acceptance test for plasticity index will be performed by the engineer on an
independent sample during the first day’s production. When the plasticity index on aggregate
passing the No. 30 sieve exceeds 3, moisture susceptibility testing shall be required in accordance
with Sec 401.4.5. At least once for every five days of production, a split of the contractor’s
sample will be tested. If the results of the split sample are not within five percent on all sieves
above the No. 200, two percent on the No. 200, within the specification ranges on the deleterious
content, and within 0.5 percent on the asphalt content from the contractor’s results, another split
sample will be taken jointly with the contractor and tested. If the second test results do not
compare within the specification tolerances, production shall cease until the discrepancy is
resolved. If the second test results compare within the above tolerances, production may
continue. Results of QA testing will be furnished to the contractor within 24 hours of obtaining
the sample.

401.10 Surface Smoothness. The finish of the pavement surface shall be substantially free from
waves or irregularities and shall be true to the established crown and grade. The pavement shall be
thoroughly tested for smoothness by profiling or straightedging in accordance with Sec 610.

401.11 Defective Mixture. Any mixture showing an excess of bituminous material or that
becomes loose and broken, mixed with dirt, or is in any way defective, shall be removed and
replaced with a satisfactory mixture, which shall be immediately compacted to conform to the
surrounding area.

401.12 Pavement Marking. If the contractor's work has obliterated existing pavement marking
on resurfacing projects open to through traffic, the pavement marking shall be replaced at the
contractor’s expense in accordance with Sec 620.

401.13 Method of Measurement. M easurement will be in accordance with Sec 403.

401.14 Basis of Payment. The accepted quantities of plant mix bituminous pavement and base

course will be paid for at the contract unit price for each of the pay items included in the contract.
Payment for obtaining and delivering samples of compacted mixture from the base and
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rep lacement of the surface will be made per sample at the fixed contract unit price specified in Sec
109. No direct payment will be made for QC cores, excavating the trench for base widening, or for
hauling and disposing of excess excavation material.
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SECTION 402
PLANT MIX BITUMINOUS S URFACE LEVELING

402.1 Description. This work shall consist of placing, spreading and compacting a bituminous
mixture as shown on the plans or as directed by the engineer. Spot wedging will not be required.

402.2 Material. All material shall be in accordance with Division 1000, M aterial Details, and
specifically as follows:

Item Section
Coarse Aggregate 1004.2
Fine Aggregate 1002.3
Mineral Filler 1002.4
Asphalt Binder, Performance Graded (PG){1015.3

402.2.1 Asphalt Binder. The grade of asphalt binder will be specified in the contract.

402.2.2 Wet Bottom Boiler Slag. The contractor may furnish wet bottom boiler slag of
approved quality in lieu of coarse aggregate specified in Sec 402.2. If wet bottom boiler slag is
used, the slag shall meet the requirements for coarse aggregate, except that the percentage of wear
specified in Sec 1004.2.1 will not apply.

402.2.3 Reclaimed Asphalt. The asphalt binder content of recycled asphalt materials shall be
determined in accordance with AASHTO T 164, ASTM D 2172 or other approved method of
solvent extraction. A correction factor for use during production may be determined for binder
ignition by burning a sample in accordance with AASHTO T 308 and subtracting from the binder
content determined by extraction.

402.2.3.1 Reclaimed Asphalt Pavement.Reclaimed Asphalt Pavement (RAP) may be used in
any mixture, except SM A mixtures. Mixtures may be used with more than 30 percent virgin
effective binder replacement provided testing according to AASHTO M 323 is included with the
job mix formula that ensures the combined binder meets the grade specified in the contract. All
RAP material, except as noted below, shall be tested in accordance with AASHTO T 327, Method
of Resistance of Coarse Aggregate Degradation by Abrasion in the Micro-Deval Apparatus.
Aggregate shall have the asphalt coating removed either by extraction or binder ignition during
production. The material shall be tested in the Micro-Deval apparatus at a frequency of once per
1500 tons. The percent loss shall not exceed the Micro-Deval loss of the combined virgin material
by more than five percent. Micro-Deval testing will be waived for RAP material obtained from
MoDOT roadways. All RAP material shall be in accordance with Sec 1002 for deleterious and
other foreign material. The aggregate specific gravity shall be determined by performing
AASHTO T 209 in accordance with Sec 403.19.3.1.2 and calculating the G, to which a 0.98
correction factor will be applied in order to determine Gy, as follows:

100 - P».
G, 100 P
Gmm Gb

RAP Gy, = RAP G, X 0.98

402.2.3.2 Reclaimed Asphalt Shingles. Reclaimed Asphalt Shingles (RAS) may be used in any
mixture specified to use PG 64-22 in accordance with AASHTO PP 53 except as follows:
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For mixtures containing RAS or a combination of RAS and RAP, the RAS contribution shall not
exceed 20 percent effective virgin binder replacement. M ixtures containing a combination of RAS
and RAP may have a maximum 30 percent effective virgin binder replacement with no virgin
binder grade change. Mixtures containing a combination of RAS and RAP may have a 30 to 40
percent effective virgin binder rep lacement under the following conditions: (1) with a virgin binder
grade change from a PG64-22 to a PG 58-28 or (2) with a combination of a PG64-22 binder and a
rejuvenator provided testing demonstrates that a PGS58-28, meeting the requirements of
AASHTO M 320, is achieved. Shingles shall be ground to 100 percent passing the 3/8-inch sieve.
Waste, manufacturer or new, shingles shall be essential free of deleterious materials. Post-
consumer RAS shall not contain more than 1.5 percent wood by weight or more than 3.0 percent
total deleterious by weight. Post-consumer RAS shall be certified to contain less than the
maximum allowable amount of asbestos as defined by national or local standards. The bulk
specific gravity of RAS used in the job mix formula shall be 2.600.

RAS Gy, =2.600

The gradation of the aggregate may be determined by solvent extraction of the binder or using the
following as a standard gradation:

Shingle Aggregate Gradation

Sieve Size|Percent Passing by Weight
3/8 inch 100

No.4 95

No.8 85

No. 16 70

No.30 50

No. 50 45

No. 100 35

No.200 25

402.3 Composition of Mixture. Aggregate sources shall be from the specific ledge combination
of ledges within a quarry, or processed aggregate from a particular product, as submitted in the
mix design. The total aggregate prior to mixing with asphalt binder shall be in accordance with the
following gradation requirements:

Plant Mix Bituminous Surface Leveling
Sieve Size |Percent Passing by Weight
3/4 inch 100
1/2 inch 99-100
3/8 inch 90-100
No.4 60-90
No.8 40-70
No.30 15-35
No.200 5-12

BP-3 in accordance with Sec 401.3 is an allowable substitution.

402.3.1 Mixture Characteristics. Bituminous surface leveling mixture shall have the following
properties, when tested in accordance with AASHTO T 245 or AASHTO T 312. The number of
blows with the compaction hammer shall be 35 or the number of gyrations shall be 35 with the
gyratory compactor. The mixture shall have a minimum voids filled with asphalt (VFA) of 75
percent. The dust to effective binder ratio shall be 0.8 to 1.6.

Voids in

Percent AirlAASHTO T 245| Mineral
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Voids Stabilitylb |Aggregate
(VMA)
3.5 750 14.5

402.4 Job Mix Formula. The mixture shall be in accordance with Sec 401.4.

402.5 Gradation and Deleterious Content Control. In producing mixture for the project, the
plant shall be operated such that no deviations from the job mix formula are made. The contractor
shall determine on a daily basis, at a minimum, the gradation on the aggregate reclaimed from the
RAP by either extraction or binder ignition. The gradation results shall be used to determine the
daily specification comp liance for the combined gradation. M ixture as produced will be subject to
the following tolerances and control:

(a) The total aggregate gradations shall be within the master range specified in Sec 402.3.

(b) Material passing the No. 200 sieve shall not vary from the job mix formula by more
than + 2.0 percentage points.

(c) The deleterious content of the material retained on the No. 4 sieve shall not exceed the
limits specified in Sec 1004.2.

(d) If the plasticity index of any fraction exceeds that of the material approved for the
mix design, additional testing may be required.

(e) The quantity of asphalt binder introduced into the mixer shall be that quantity
specified in the job mix formula. No changes may be made to the quantity of asphalt
binder specified in the job mix formula without written approval from the engineer. The
quantity of asphalt binder determined by calculation or tests on the final mixture shall
not vary more than + 0.3 percent from the job-mix formula.

402.6 Sample Location. The gradations of the total aggregate will be determined from samples
taken from the hot bins on the batch-type plants, or from hot bins or combined hot aggregate
flow on continuous mixing plants, or from the combined cold feed on dryer-drum plants. The
deleterious content of the total aggregate will be determined from the samples taken from the
combined cold feed belt. Samples for plasticity index will be taken from the stockpile. The RAP
shall be sampled from the RAP feeding system on the asphalt plant.

402.7 Moisture Content. The bituminous mixture, when sampled and tested in accordance with
AASHTO T 329, shall contain no more than 0.5 percent moisture by weight of the mixture.

402.8 Contamination. The bituminous mixture shall not be contaminated with deleterious agents
such as unburned fuel, objectionable fuel residue or any other material not inherent in the job mix
formula.

402.9 Field Laboratory. The contractor shall provide a Type 3 field laboratory in accordance
with Sec 601.

402.10 Construction Requirements.
402.10.1 Weather Limitations. Bituminous mixtures shall not be placed (1) when either the air
temperature or the temperature of the surface on which the mixture is to be placed is below 50 F

or (2) on any wet surface or frozen pavement. Temperatures shall be obtained in accordance with
MoDOT Test Method TM 20.
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402.10.2 Bituminous Mixing Plants. Bituminous mixing plants and preparation of material and
mixtures shall be in accordance with Sec 404.

402.10.3 Application of Prime or Tack. Application of prime or tack coat shall be in accordance
with Sec 403.12.

402.10.4 Hauling Equipment. Trucks used for hauling bituminous mixtures shall be in
accordance with Sec 404.

402.10.5 Spreading. The existing surface shall be cleaned of all dirt, packed soil or any other
foreign material prior to spreading the bituminous mixture. The mixture shall be spread in the
quantity required to obtain the compacted thickness and cross section shown on the plans. The
paver shall be operated at a speed that will give the best results. The rate of delivery of the
mixture to the paver shall be coordinated to provide, where practical, a uniform rate of placement
without intermittent operation of the paver. On small areas and on areas that are inaccessible to
mechanical spreading and finishing equipment, the mixture may be spread and finished by hand
methods when permitted by the engineer.

402.10.5.1 Irregularities. The mixture shall be spread without tearing the surface and struck oft
such that the surface is smooth and true to cross section, free from all irregularities and of uniform
density throughout. Care shall be used in handling the mixture to avoid segregation. Areas of
segregated mixture shall be removed and replaced with suitable mixture. The outside edge
alignment shall be uniform and any irregularities shall be corrected by adding or removing mixture
before compacting.

402.10.5.2 Pavement Edge Differential. No pavement edge differential shall be left in place for
more than seven days, without written approval from the engineer.

402.10.6 Joints. Transverse joints shall be formed by cutting back on the previous run to expose
the full depth of the layer. When a transverse vertical edge is to be left and opened to traffic, a
temporary depth transition shall be built as approved by the engineer. The longitudinal joint shall
be at the lane lines of the traveled way except that the placement width of bituminous surface
may be adjusted such that temporary raised pavement markers will not fall on a longitudinal joint.
Each side of the joint shall be flush and along true lines.

402.10.7 Compaction. The mixture shall be thoroughly compacted by at least three complete
coverages over the entire area with either a pneumatic tire roller or a tandem-type steel wheel
roller each weighing no less than 10 tons. All rollers used shall be in satisfactory condition,
capable of reversing without backlash, and steel wheel rollers shall be equipped with scrapers.
Rollers shall have a system for moistening each roll or wheel. Rolling shall begin as soon after
spreading the mixture as the new surface will bear the weight of the roller without undue
displacement. Final rolling shall be done by the steel wheel roller. Rolling shall be performed at
proper time intervals and shall be continued until there is no visible evidence of further
consolidation and until all roller marks are eliminated.

402.10.8 Surface Condition. The surface of the mixture after compaction shall be smooth and
uniform. Any mixture showing an excess of asphalt binder or that becomes loose and broken,
mixed with dirt or is in any way defective shall be removed and replaced at the contractor’s
expense with a satisfactory mixture, which shall be immediately compacted to conform to the
surrounding area.

402.10.9 Hauling Over Completed Surface. Hauling of plant mix bituminous mixture over any
completed portion of the project will not be permitted unless allowed by special provision.
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402.11 Method of Measurement. The weight of the mixture will be determined from the batch
weights if a batch-type plant is used. If other types of plants are used, the weight of the mixture
will be determined by weighing each truck load on scales in accordance with Sec 310.
M easurement will be made to the nearest 0.1 ton for the total tonnage of material accepted.

402.12 Basis of Payment. The accepted quantities of plant mix bituminous surface leveling will
be paid for at the contract unit price for each of the pay items included in the contract.
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SECTION 403
ASPHALTIC CONCRETE PAVEMENT

403.1 Description. This work shall consist of providing a bituminous mixture to be placed in one
or more courses on a prepared base or underlying course as shown on the plans or as directed by
the engineer. The contractor shall be responsible for QC of the bituminous mixture, including the
design, and control of the quality of the material incorporated into the project. The engineer will
be responsible for QA, including testing, to assure the quality of the material incorporated into
the project.

403.1.1 Naming Convention. The nomenclature of Superpave bituminous mixture names, such
as SP125CLP, will be as follows. When only the aggregate size is shown, such as SP125, the
specifications shall apply to all variations of that size, such as SP125B, SP125C, SP125CLP, etc.
When "X" is indicated, such as SP125xLP, specifications shall apply to all variations of mixture
designs. Stone Matrix Asphalt will be generally referred to as SMA and designated by SM or
SMR.

Superpave Nomenclature
SP Superpave
048 ]4.75mm(No.4) nominal aggregate size

095 9.5 mm(3/8 inch) nominal aggregate size

125 |12.5 mm(1/2 inch) nominal aggregate size

190 ]19.0 mm(3/4 inch) nominal aggregate size

250 |25.0 mm (1l inch) nominal aggregate size
X Mixture design: B, C, E or F (as described below)

LP |Limestone porphyry (when designated)
SM |Stone Matrix Asphalt (when designated)

Stone Matrix Asphalt limestone/non-carbonate
(when designated)

SM

7

403.1.2 Design Levels. The following cumulative equivalent single axle loads (ESALs) shall be
used for the specified mix design. The same size aggregate mix design at a higher design traffic
may be substituted at the contractor’s expense for the contract specified mixture design with the
approval from the engineer. Substitutions shall be done uniformly and project mixing of various
designs for the same work will not be permitted. For example, an SP125B mixture may be
substituted for an SP125C mixture, or SP190C for SP190E, etc. M ixture design substitution will
be limited to one design level higher than that specified in the contract.

Design Traffic (ESALs) [Design
<300,000 F
300,000 to <3,000,000 E
3,000,000 to <30,000,000] C
>30,000,000 B

403.2 Material. All material shall be in accordance with Division 1000, M aterial Details, and
specifically as follow:

Item Section
Aggregate 1002
Asphalt Binder, Performance Graded (PG)*| 1015
Fiber Additive 1071
Anti-Strip Additive 1071

The grade of asphalt binder will be specified in the
contract.
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403.2.1 Fine Aggregate Angularity. Fine aggregate angularity (FAA) shall be measured on the
fine portion of the blended aggregate. When tested in accordance with AASHTO T 304 Method
A, aggregate particles passing the No. 8 sieve shall meet the following criteria for the minimum
percent air voids in loosely compacted fine aggregate:

Design|FAA
F -
E 40
C 45
B 45

403.2.2 Coarse Aggregate Angularity. Coarse aggregate angularity (CAA) shall be measured on
the coarse portion of the blended aggregate. When tested in accordance with ASTM D 5821, the
coarse aggregate shall meet the following criteria. Crushed limestone, dolomite, steel slag and
porphyry will be considered as having 100 percent two fractured faces unless visual observations
indicate an undesirable particle shape is being produced.

Design| CAA?
F 55/None
E 75/None
C 95/90
B 100/100

The criteria denotes the
minimum allowable
percentage of the coarse
aggregate with "one/two
fractured faces, such as
a"95/90" requirement,
means that the coarse
aggregate shall have a
minimum of 95 percent
particles by weight with
one fractured face and a
minimum of 90 percent
particles by weight with
two fractured faces.

n

403.2.3 Clay Content. When tested in accordance with AASHTO T 176, blended aggregate
particles passing the No. 4 sieve shall meet the following minimum sand equivalent criteria:

Design|{Sand Equivalent
F 40
E 40
C 45
B 50

403.2.4 Thin, Elongated Particles. For all mixtures except SM A, the blended aggregate particles
retained on the No. 4 sieve shall not exceed 10 percent, based on a ratio of 5:1 when tested for flat
and elongated particles in accordance with ASTM D 4791.

403.2.5 Stone Matrix Asphalt. In addition to other requirements, material for SM A mixtures
shall meet the following. Coarse aggregate shall consist of crushed limestone and either porphyry
or steel slag in accordance with the quality requirements of Sec 1002, except as follows. The Los
Angeles (LA) abrasion, when tested in accordance with AASHTO T 96, shall not exceed 40
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percent based on initial ledge approval and source approval. The percent absorption, when tested
in accordance with AASHTO T 85, shall not exceed 3.5 percent based on the individual fractions.
The amount of flat and elongated particles, measured on material retained on a No. 4 sieve, of the
blended aggregate shall not exceed 20 percent based on a 3:1 ratio or 5 percent based on a 5:1
ratio.

403.2.5.1 Filler Restriction. Rigden void content determined in accordance with MoDOT Test
Method TM -73 shall be no greater than 50 percent.

403.2.5.2 Fibers. A fiber additive shall be used as a stabilizer when required to prevent
draindown during production. Fibers shall be uniformly distributed by the end of the plant mixing
process. The dosage rate for fibers shall be no less than 0.3 percent by weight of the total mixture
for cellulose and no less than 0.4 percent by weight for mineral fibers.

403.2.6 Reclaimed Asphalt. A maximum of 30 percent virgin effective binder replacement may
be used in mixtures without changing the grade of binder. The asphalt binder content of recycled
asphalt materials shall be determined in accordance with AASHTO T 164, ASTM D 2172 or
other approved method of solvent extraction. A correction factor for use during production may
be determined for binder ignition by burning a sample in accordance with AASHTO T 308 and
subtracting from the binder content determined by extraction. The aggregate specific gravity shall
be determined by performing AASHTO T 209 in accordance with Sec 403.19.3.1.2 and
calculating the G, to use in lieu of Gy, as follows:

100 = Ps .
G._100 P,
Gmm Gb

403.2.6.1 Reclaimed Asphalt Pavement. Reclaimed Asphalt Pavement (RAP) may be used in
any mixture, except SM A mixtures. Mixtures may be used with more than 30 percent virgin
effective binder replacement provided testing according to AASHTO M 323 is included with the
job mix formula that ensures the combined binder meets the grade specified in the contract. All
RAP material, except as noted below, shall be tested in accordance with AASHTO T 327,
Method of Resistance of Coarse Aggregate Degradation by Abrasion in the Micro-Deval
Apparatus. Aggregate shall have the asphalt coating removed either by extraction or binder
ignition during production. The material shall be tested in the Micro-Deval apparatus at a
frequency of once per 1500 tons . The percent loss shall not exceed the Micro-Deval loss of the
combined virgin material by more than five percent. Micro-Deval testing will be waived for RAP
material obtained from MoDOT roadways. All RAP material shall be in accordance with Sec
1002 for deleterious and other foreign material.

403.2.6.2 Reclaimed Asphalt Shingles. Reclaimed Asphalt Shingles (RAS) may be used in any
mixture specified to use PG 64-22 in accordance with AASHTO PP 53 except as follows: When
the ratio of virgin effective binder to total binder in the mixture is between 60 and 70 percent, the
grade of the virgin binder shall be PG 52-28 or PG 58-28. Shingles shall be ground to 3/8-inch
minus. Waste, manufacturer or new, shingles shall be essential free of deleterious materials. Post-
consumer RAS shall not contain more than 1.5 percent wood by weight or more than 3.0 percent
total deleterious by weight. Post-consumer RAS shall be certified to contain less than the
maximum allowable amount of asbestos as defined by national or local standards. The gradation
of the aggregate may be determined by solvent extraction of the binder or using the following as a
standard gradation:

Shingle Aggregate Gradation
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Sieve Size|Percent Passing by Weight|
3/8 inch 100
No.4 95
No.8 85
No. 16 70
No.30 50
No.50 45
No. 100 35
No.200 25

403.3 Composition of Mixtures.

403.3.1 Gradation. Prior to mixing with asphalt binder, the combined aggregate gradation,
including filler if needed, shall meet the following gradation for the type of mixture specified in
the contract. A job mix formula may be approved which permits the combined aggregate gradation
during mixture production to be outside the limits of the master range when the full tolerances
specified in Sec 403.5 are applied.

Percent Passing by Weight
Sieve Size [ SP250 | SP190 [ SP125 | SP095 | SP048 [SP125xSM(R)|SP095xSM(R)
11/2inch| 100 - --- --- --- - -
1 inch 90-100] 100 --- --- --- -
3/4inch |90 max. [90-100] 100 - — 100 -
1/2 inch --- 90 max. |90 - 100| 100 --- 90-100 100
3/8 inch --- --- 90 max. [90-100] 100 50-80 70-95
No.4 o - --- 190 max.[90-100 20-35 30-50
No.8 19-45123-49128-5832-67] --- 16 -24 20-30
No. 16 - - - --- _130-60 --- 21 max.
No.30 - - - - --- - 18 max.
No.50 - - - - - - 15 max.
No.100 --- --- --- --- ---
No.200 1-7 2-8 2-10 | 2-10 | 7-12 8.0-11.0 8.0-12.0

403.3.2 Anti-Strip Agent. An anti-strip will be allowed by the engineer to improve resistance to
stripping. Anti-strip agents and application rates shall be from a list approved in accordance with
Sec 1071.

403.3.3 Porphyry Mixtures. For LP and SM A mixtures, at least 50 percent by volume of the
aggregate shall be crushed porphyry retained on the following sieves: No. 30 for SP048, No. 16
for SP095 and No. 8 for SP125. Depending on the actual gradation of porphyry aggregate
furnished, the amount of crushed porphyry required may vary, however at least 40 percent by
weight of crushed porphyry will be required. Steel slag may be substituted for porphyry in LP
and SM mixtures, except at least 45 percent by weight of crushed porphyry and/or slag will be
required. The engineer may approve the use of other hard, durable aggregate in addition to
porphyry and steel slag. . When an SM R mixture is designated, the mixture shall contain aggregate
blends with at least 30 percent non-carbonate material in accordance with Sec 403.3.5.

403.3.4 Minimum Stone Matrix Asphalt Binder. The percent asphalt binder for SMA
mixtures shall not be less than 6.0 percent unless otherwise allowed by the engineer.

403.3.5 Surface Mixtures. Design level B surface mixtures and SPO48NC, except as described in
Sec 403.15.3, containing limestone coarse aggregate shall contain a minimum amount of non-
carbonate aggregate. The LA abrasion values, AASHTO T 96, of the limestone will determine the
type and amount of non-carbonate aggregate required as shown in the table below. The LA
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abrasion value will be determined from the most recent source approval sample. In licu of the
above requirements, the aggregate blend shall have an acid insoluble residue (AIR), MoDOT Test
Method TM 76, meeting the plus No. 4 criteria of crushed non-carbonate material. Non-
carbonate aggregate shall have an AIR of at least 85 percent insoluble residue.

Coarse Aggregate (+ No.4)[Minimum Non-Carbonate by Volume
Limestone, LA< 30 30% Plus No. 4

Limestone, LA>30 20% Minus No. 4%

Dolomite No Requirement

 Use for all SP095 and SP048NC containing limestone.

403.4 Job Mix Formula. At least 30 days prior to placing any mixture on the project, the
contractor shall submit a mix design for approval to Construction and Materials. The mixture
shall be designed in accordance with AASHTO R 35 or R 46 and shall be tested in accordance
with AASHTO T 312 except as noted herein. A detailed description of the mix design process
shall be included with the job mix formula (JMF). Representative samples of each ingredient for
the mixture shall be submitted with the mix design. Aggregate fractions shall be provided in the
same proportions as the proposed job mix formula. A minimum of 150 pounds will be required
for any individual fraction. The amount of each ingredient submitted shall be as follows for each
mix design to be verified:

Ingredient Minimum Amount|
Aggregate 750 Pounds

Hydrated Lime, Mineral Filler and/or Baghouse Fines 20 Pounds
Asphalt Binder 10 Gallons

403.4.1 Proficiency Sample Program. Laboratories that participate in and achieve a score of
three or greater in the AASHTO proficiency sample program for T 11, T 27, T 84, T 85, T 166,
T 176, T 209, T 304 (ASTM C 1252), T 308 and T 312 will have the mixture verification
process waived. The mix design shall be submitted to Construction and M aterials for approval at
least seven days prior to mixture production.

403.4.2 Required Information. The mix design shall include raw data from the design process
and contain the following information:

(a) All possible sources intended for use, and grade and specific gravity of asphalt binder.

(b) Source, type (formation, etc.), ledge number if applicable, gradation, and deleterious
content of each aggregate fraction.

(c) Bulk and apparent specific gravities and absorption of each aggregate fraction in
accordance with AASHTO T 85 for coarse aggregate and AASHTO T 84 for fine
aggregate including all raw data.

(d) Specific gravity of hydrated lime, mineral filler or baghouse fines, if used, in
accordance with AASHTO T 100.

(e) Percentage of each aggregate component.
(f) Combined gradation of the job mix.

(g) Percent asphalt binder, by weight, based on the total mixture and percent asphalt
binder contributed by reclaimed asphalt materials.
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(h) Bulk specific gravity (G,,,) by AASHTO T 166 Method A of a laboratory
compacted mixture compacted at N, gyrations.

(i) Percent air voids (V,) of the laboratory compacted specimen compacted to Ndesign
gyrations.

(j) Voids in the mineral aggregate (VM A) and voids in the mineral aggregate filled with
asphalt binder (VFA) at Ny, gyrations.

(k) Theoretical maximum specific gravity (G,,,,) as determined by AASHTO T 209, in

accordance with Sec 403.19.3, after the sample has been short term aged in accordance
with AASHTO R 30.

(1) The tensile strength ratio as determined by AASHTO T 283 including all raw data.
(m) The gyratory sample weight to produce a 115 mm minimum height specimen.
(n) Mixing temperature and gyratory molding temp erature.

(o) Number of gyrations at N and N

initial> Ndesign’ maximum-*

(p) Dust proportion ratio (-200/P, ).
(q) Bulk specific gravity (Gg,) of the combined aggregate.

(r) Percent chert contained in each aggregate fraction.

(s) Percent of G,,,,, at Nj 4,y and N

initia maximum*

(t) Blended aggregate properties for clay content, angularity, and thin and elongated
particles.

(u) Voids in coarse aggregate (VCA) for both the mixture and dry-rodded condition for
SM A mixtures.

(v) Draindown for SM A mixtures.
(w) Baghouse fines added for design.

(i) Batch and continuous mix plants — Indicate which aggregate fraction to add
baghouse percentage during production.

(i) Drum mix plants — Provide cold feed settings with and without baghouse
percentage.

403.4.3 Approval. No mixture will be accepted for use until the JMF for the project is approved
by Construction and M aterials.

403.4.4 Job Mix Formula Modification. The JMF approved for each mixture shall be in effect
until modified in writing by the engineer. When unsatisfactory results occur or should a source of
material be changed, a new JMF may be required.

201



403.4.5 Design Gyrations. The number (N) of gyrations required for gyratory compaction shall
be as follows:

Design b’Niniti::\l a’Ndcsign a’thaximum

F - 50 -

E 7 75 115

C 8 80 0r 100 160

B 9 125 205

4SM A mixtures shall have N .; en €qual to
100 and no N, i um Fequirement.

"Design Level C mixtures designed at 80
gyrations shall have no Nj ;a1 OF Noasimum
requirements.

In addition, the compaction level, as a percent of theoretical maximum specific gravity, shall be
less than or equal to 91.5 percent for Design F, 90.5 percent for Design E and 89.0 percent for
Designs C and B at N equal to 96.0 percent at N, and less than or equal to 98.0 percent at

N

initial>

maximum*

403.4.6 Mixture Characteristics. When compacted in accordance with AASHTO T 312, the
mixture shall meet the following criteria.

403.4.6.1 Air Voids (V,). Design air voids for all mixtures at all traffic levels shall be 4.0.

403.4.6.2 Voids in the M ineral Aggregate (VM A).

Mixture VMA Minimum (percent)
SP250 12.0
SP 190 13.0
SP 125 (except for SMA) 14.0
SP095 (except for SMA) 15.0
SP048 16.0
SMA 17.0

403.4.6.3 Voids Filled With Asphalt (VFA).

Design|VFA (percent)”
F 70 - 80
E 6578
C 65 75°
B 65757

2SM A and SP048 mixtures shall
have a minimum VFA of 75 percent.

"M aximum 76 percent for SP095 and
78 percent for SP048.

403.4.7 Dust to Binder Ratio. For all mixtures except SM A and SP048, the ratio of minus No.
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200 material to effective asphalt binder (Pbe) shall be between 0.8 and 1.6. For SP048, the ratio
of minus No. 200 material to effective asphalt binder (Pbe) shall be between 0.9 and 2.0.

403.4.8 Moisture Susceptibility. For all mixtures except SM A, the mixture shall have a tensile
strength ratio (TSR) greater than 80 percent when compacted to 3.7 inches with 7 £0.5 percent
air voids and tested in accordance with AASHTO T 283. SM A mixtures shall have a TSR greater
than 80 percent when compacted to 3.7 inches with 6 +0.5 percent air voids and tested in
accordance with AASHTO T 283.

403.4.9 Draindown. AASHTO T 305, Draindown Test, shall be performed on all SM A mixtures
prior to job mix approval. The mixture shall be stabilized in such a way that the draindown of the
asphalt binder shall not exceed 0.3 percent by weight of mixture.
403.4.10 Voids in Coarse Aggregate. The percent VCAMIX of SM A mixtures shall be less
than or equal to the VCADRC as determined using AASHTO T 19. This may be calculated using
the following equations:

VCApre =100 X (GepYy, - 45) / GeaVy

VCA\x = 100 - (P, x Gy, / Ge)

P, =P xPA,

Where: Gea = bulk specific gravity of the combined coarse aggregate (AASHTO T
89),
) Yo = unit weight of coarse aggregate in the dry-rodded condition (DRC)

(Ib/ft3) (AASHTO T 19),
Yw = unit weight of water (62.34 1b/ft3) ,
Py, = percent aggregate by total mixture weight retained on No. 4 sieve
and
PA,, = percent aggregate by total aggregate weight retained on No. 4 sieve*.

*Use No. 8 sieve for SP095xSM
403.5 Mixture Production Specification Limits.

403.5.1 Gradation and Deleterious Content Control. The gradation of the aggregate shall be
determined from samples taken from the hot bins on batch-type or continuous mixing plants or
from the composite cold feed belt on drum mix plants. The gradation may also be obtained by
sampling the mixture and testing the residual aggregate. The deleterious content of the aggregate
shall be determined from samples taken from the composite cold feed belt. The RAP shall be
sampled from the RAP feeding system on the asphalt plant. The contractor shall determine on a
daily basis at minimum, the gradation on the aggregate reclaimed from the RAP by either
extraction or binder ignition. The results shall be used to determine the daily specification
compliance for the combined gradation.

403.5.1.1 Stone Matrix Asphalt Tolerances. In producing mixtures for the project, the plant
shall be operated such that no intentional deviations from the job mix formula are made. The
maximum deviation from the approved job mix formula shall be as follows for SM A mixtures:

Sieve |Max. Tolerance
SP095[SP125
3/4 inch| --- -
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1/2 inch| --- +4
3/8inch| +4 +4
No.4 +3 +3
No.8 +3 +3
No.200| +2 +2

403.5.1.2 Mixture Tolerance. For all other SP mixtures, the percent passing the first sieve size
smaller than the nominal maximum size shall not exceed 92.0 percent, a tolerance not to exceed
2.0 percent on the No. 8 sieve from the table in Sec 403.3.1, and within the range listed in Sec
403.3.1 for the No. 200 sieve The deleterious content of the material retained on the No. 4 sieve
shall not exceed the limits specified in Sec 1002.2.

403.5.2 Density. The final, in-place density of the mixture shall be 94.5 + 2.5 percent of the
theoretical maximum specific gravity for all mixtures except SMA. SM A mixtures shall have a
minimum density of 94.0 percent of the theoretical maximum specific gravity. The theoretical
maximum specific gravity shall be determined from a sample representing the material being
tested. Tests shall be taken not later than the day following placement of the mixture. The
engineer will randomly determine test locations.

403.5.2.1 Shoulder Density. Density on non-integral shoulders shall be in accordance with Sec
403.15.3.

403.5.2.2 Integral Shoulder. When shoulders are placed integrally with the traveled way, tests
shall be taken on the traveled way.

403.5.2.3 Longitudinal Joint Density. Density along longitudinal joints shall be in accordance
with Sec 403.16.1.

403.5.3 Asphalt Content. The asphalt content (AC) shall be within +0.3 percent of the
approved mix design.

403.5.4 Voids in the Mineral Aggregate. The VM A shall be within — 0.5 and + 2.0 percent of
the minimum required for each type of mixture at N gyrations.

403.5.5 Air Voids. Air voids shall be within £1.0 percent of the approved mix design at N
gyrations.

403.5.6 Tensile Strength Ratio. The TSR shall be greater than or equal to 75 percent as
determined from loose mixture taken from the roadway and tested in accordance with AASHTO
T 283.

403.5.7 Aggregate Properties. Aggregate properties from Sec 403.2 on the combined aggregate
during production shall be no less than 2 percent below the minimum for FAA, no less than 5
percent below the minimum for CAA, no less than 5 percent below the minimum for clay content
and no more than 2 percent above the maximum for thin, elongated particles.

403.5.8 Fibers. The fiber proportioning and delivery system for SM A mixtures shall have an
accuracy of 10 percent by weight of the material actually being measured in any given period of
time.

403.5.9 Moisture Content. The asphaltic concrete mixture, when sampled and tested in

accordance with AASHTO T 329, shall not contain more than 0.5 percent moisture by weight of
the mixture.
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403.5.10 Contamination. The asphaltic concrete mixture shall not be contaminated with
deleterious agents such as unburned fuel, objectionable fuel residue or any other material not
inherent to the job mix formula.

403.6 Field Laboratory. The contractor shall provide a Type 3 field laboratory in accordance
with Sec 601. The contractor shall furnish the bituminous mixture equipment to perform all
required test methods for QC and QA work. The gyratory compactor shall be evaluated in
accordance with AASHTO PP 35. An approved list will be maintained by Construction and
Materials. All other equipment shall be capable of performing tests in accordance with the
approved test methods.

403.7 Bituminous Mixing Plants. Bituminous mixing plants and preparation of material and
mixtures shall be in accordance with Sec 404.

403.8 Hauling Equipment. Trucks used for hauling bituminous mixtures shall be in accordance
with Sec 404.

403.9 Pavers. Bituminous pavers shall be self-contained units, provided with an activated screed
or strike-off assembly, heated if necessary, and capable of spreading and finishing asphaltic
concrete in lane widths applicable to the specified typical sections and thicknesses shown on the
plans.

403.10 Construction Requirements.

403.10.1 Weather Limitations. No mixture shall be placed on any wet or frozen surface.
Temperatures shall be obtained in accordance with MoDOT Test Method TM 20.

403.10.2 Substitutions. With approval from the engineer, the contractor may substitute a smaller
nominal maximum size mixture for a larger sized mixture. Specifications governing the substitute
mixture shall apply. Except for a single surface layer, the total pavement thickness shall be
maintained when the substitute mixture layer is reduced as allowed in Sec 403.13 by increasing
the thickness of other layers or courses. The contract unit price for the original mixture shall be
used.

403.11 Field Adjustments of Job Mix Formulas. When test results indicate the mixture
produced does not meet the specification requirements, the contractor may field adjust the job
mix formula as noted herein. Field adjustments may consist of changing the percent binder as
listed on the original approved job mix by no more than 0.3 percent. Additional fractions of
material or new material will not be permitted as field adjustments. The engineer shall be notified
immediately when any change is made in the cold feed settings, the hot bin settings or the binder
content. A new Gsb shall be calculated using the new aggregate percentages. The gradation of the
adjusted mixture shall meet the requirements of the mixture type specified in the contract. When
the binder content is adjusted more than 0.3 percent, the mixture will be considered out of
specification, and a new mix design shall be established.

403.11.1 Field Mix Redesign. When a new mix design will be required, the contractor will be
permitted to establish the new mix design in the field. The mixture shall be designed in accordance
with AASHTO R 35 or AASHTO R 46 and shall meet the mix design requirements, including
TSR. A representative sample of the mixture shall be submitted with the new mix design to the
Central Laboratory for mixture verification. The amount of mixture submitted for verification
shall weigh at least 50 pounds.

403.11.1.1 Approval. New mix designs established in the field shall be submitted for approval to
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Construction and M aterials. Upon approval, Construction and Materials will assign a new mix
number to the mixture.

403.11.1.2 Resume Production. No mixture shall be placed on the project until the new field mix
design is approved.

403.12 Application of Prime or Tack. The prime coat, if specified, shall be applied in
accordance with Sec 408. A tack coat is required on all existing pavement and shoulder surfaces
that will be overlaid with a bituminous mixture. A tack coat is also required between all lifts of
bituminous pavements placed within the driving and turn lanes, unless otherwise specified in the
contract. All construction requirements of a tacked surface shall be in accordance with Sec 407,
and specified herein. The tack coat shall be applied uniformly and shall completely cover the
surface upon which the bituminous mixture is to be placed. Placement of a bituminous mixture
shall not be placed upon a tacked surface that is not uniformly covered or surfaces that have
experienced excessive loss of tack due to tracking. Re-application of tack due to excess tracking or
non-uniform coverage shall be at the contractor’s expense.

403.13 Spreading and Finishing. The base course, primed or tacked surface, or preceding
course or layer shall be cleaned of all dirt, packed soil or any other foreign material prior to
spreading the asphaltic mixture. If lumps are present or a crust of mixture has formed, the entire
load will be rejected. The thickness and width of each course shall conform to the typical section
in the contract. The contractor may elect to construct each course in multiple layers. The
minimum compacted thickness shall be 0.75 inches for SP048, 1.25 inches for SP095, 1.75 inches
for SP125, 2 inches for SP190, and 3 inches for SP250.

403.13.1 Paving Widths. The following shall apply for roadways constructed under traffic. For
pavements having a width of 16 to 24 feet, inclusive, the asphaltic concrete pavement shall be laid
in lanes approximately one half the full width of the completed pavement, and the full width shall
be completed as soon as practical. Unless otherwise permitted, a single lane of any course shall
not be constructed to a length that cannot be completed to full width of the pavement the
succeeding operating day. For pavements greater than 24 feet wide, single lane width construction
shall be limited to one day's production and completion to full width shall be accomplished as
soon as practical. Uneven pavement shall be left in place for no more than seven days, unless
approved by the engineer. Removal of pavement to be in accordance with this specification shall
be at the contractor’s expense.

403.13.2 Segregation. No segregation will be permitted in handling the mixture at the plant,
from the truck or during spreading operations on the roadbed. All layers shall be feathered out, by
hand raking if necessary, in transitioning the depth of the surface to meet present grades at bridges
or ends of projects, to provide a uniform, smooth riding surface free of irregularities. Where only
the top layer of the surfacing continues across a bridge, the bottom layers shall be feathered out.
In situations where there is a dispute in the existence of segregation, the area in question will be
tested in accordance with MoDOT Test Method TM 75. Mixture production shall immediately
cease if either criteria of MoDOT Test Method TM 75 fail. Segregated mixture shall be removed
and replaced to the limits determined by the engineer.

403.13.3 Release to Traffic. If the asphaltic concrete construction consists of more than a single
layer, each layer shall be compacted as specified and allowed to cool to the ambient temperature
before the next layer is placed. The contractor shall keep traffic off the asphaltic concrete until
the surface of the asphaltic concrete is 140 F or below and the asphaltic concrete has cooled
sufficiently to prevent flushing of the asphalt binder to the surface, marking or distorting the
surface or breaking down the edges.

403.13.4 Draindown. Evidence of asphalt binder separation or draindown at delivery will be
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cause for rejection.

403.13.5 Shoulder Substitution. When a Sec 403 mixture is specified for traffic lanes, the same
mixture may be used for the adjacent shoulder, subject to the density requirements in Sec 403.5.2.

403.14 Spot Wedging and Leveling Course. The engineer will specify the locations and
thickness of spot wedging and the thickness of leveling course to obtain the smoothest possible
riding surface. This procedure may result in spot wedging operations over small areas with
feather-edging at high points and ends of wedge areas. Rigid control of the placement thickness of
the leveling course shall be required. Leveling course, consisting of a layer of asphaltic concrete of
variable thickness used to superelevate curves and eliminate irregularities in the existing base, shall
be spread uniformly to the specified profile grade and cross section. The mixture shall be
uniformly spread and compacted, with only minor segregation as accepted by the engineer. Type
SP125 or finer mixtures, as applicable, shall be used for the spot wedging and for the leveling
course.

403.15 Compaction. After the asphaltic mixture has been spread, struck off and surface
irregularities adjusted, the asphaltic mixture shall be compacted thoroughly and uniformly by
rolling to obtain the required compaction while the mixture is in a workable condition. Excessive
rolling, to the extent of aggregate degradation, will not be permitted. A pneumatic tire roller shall
be used as the initial or intermediate roller on any course placed as a single lift, as a wedge or
leveling course. Rollers shall not be used in the vibratory mode when the mixture temp erature is
below 225 F. When warm mix technology is used, as approved by the engineer, rollers shall not be
used in the vibratory mode when the mixture temperature is below 200 F .

403.15.1 Rolling. Any displacement occurring as a result of starting, stopping or changing
direction of a roller, or from other causes, shall be avoided. Excess liquid, to prevent adhesion of
the mixture to the rollers, will not be permitted. Diesel fuel, fuel oil or other detrimental products
shall not be used as wetting agents. Along forms, curbs, headers, walls and other places not
accessible to the roller, the mixture shall be thoroughly compacted with hot hand tampers,
smoothing irons or with mechanical tampers.

403.15.2 Defective Mixture. Any mixture that becomes loose and broken, mixed with dirt or is
in any way defective shall be removed and replaced with fresh, hot mixture, which shall be
compacted to conform with the surrounding area. Any area showing an excess or deficiency of
asphalt binder shall be removed and replaced.

403.15.3 Non-Traffic Areas. Sec 403 mixtures used for surfacing medians and similar areas,
shoulders adjacent to rigid or flexible pavement and shoulders adjacent to resurfaced pavement
shall be compacted to the specified densities for the mixture. Once an established rolling pattern
has been demonstrated to provide the required density for shoulders, at the engineer's discretion,
the pattern may be used in lieu of density tests provided no changes in the material, typical
location or temperatures are made. Regardless of the method, density will still be required and
subject to testing as deemed necessary by the engineer. In lieu of roller and density requirements,
temporary bypasses to be maintained at the expense of the contractor shall be thoroughly
compacted. The rolling shall be performed at proper time intervals and shall be continued until
there is no visible evidence of further consolidation.

403.15.4 Density Measurement. Measurements for determining the in-place density of the
mixture shall be taken no later than the day following placement. M easurements not obtained
within the prescribed time limits shall be subject to the requirements of Sec 403.22. If a core is
taken, material from underlying layers that remain adhered to the core shall be removed in a
manner that does not harm the integrity of the specimen. If the contractor elects to place a lift of
mixture greater than six times the nominal maximum aggregate size, cores shall be cut in half and
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the density of each half determined separately.

403.16 Joints. Transverse joints shall be formed by any method that will produce a dense,
vertical section for use when laying is resumed. When a transverse vertical edge is to be left and
opened to traffic, a temporary depth transition shall be built as approved by the engineer. The
joint formed when the fresh mixture is placed shall be dense, well sealed, and the grade, line and
surface texture of the succeeding surface shall conform to that of the joined surface. If directed by
the engineer, the transverse joint shall be painted with a light coating of liquid asphalt. Hand
manipulation of the mixture shall be minimized to avoid unsightly surface texture.

403.16.1 Joint Composition. Longitudinal joints shall be formed by the use of an edging plate
fixed on both sides of the finishing machine. Care shall be taken to obtain a well bonded and
sealed longitudinal joint by placing the hot mixture in a manner ensuring maximum compaction at
this point. If directed by the engineer for properly sealing the longitudinal joint, a light coating of
bituminous material shall be applied to the exposed edge before the joint is made. The minimum
density of all traveled way pavement within 6 inches of a longitudinal joint, including the
pavement on the traveled way side of the shoulder joint, shall not be less than 2.0 percent below
the specified density when unconfined. The density of the longitudinal joint when confined will
be included in the evaluation of the remainder of the mat. Each side of the joint shall be flush and
along true lines.

403.16.2 Joint Offset. The longitudinal joint in any layer shall offset that in the layer
immediately below by a minimum of 6 inches; except, the joints in the completed surfacing shall
be at the lane lines of the traveled way or other required placement width outside the travel lane.
The placement width shall be adjusted such that pavement marking shall not fall on a longitudinal
joint.

403.17 Quality Control.

403.17.1 Quality Control Operations. The contractor shall maintain equipment and qualified
personnel to perform all QC field inspection, sampling and testing as required by this
specification. All contractor personnel included in the QC operation shall be qualified by the
MoDOT Technician Certification Program. Under no circumstances will unqualified personnel be
allowed to perform QC sampling or testing. Personnel will be disqualified if acceptable methods
and procedures are not followed.

403.17.1.1 Asphalt Test Results. The contractor shall record all test results and furnish a copy,
including all raw data, to the engineer no later than the beginning of the day following the test.
The contractor shall maintain all test results in an organized format and shall be available to the
QA inspector at all times. Scale readings and other measurements not directly recorded by
electronic media shall be recorded in an organized format. Printouts from gyratory compactors
and asphalt content devices shall be retained as part of the testing records.

403.17.2 Bituminous Quality Control Plan. Prior to approval of the trial mix design by the

engineer, the contractor shall submit a QC Plan to Construction and M aterials for approval. The
QC Plan shall include:

(a) The contractor representative in charge of QC and the project level representative if
different from the contractor representative. Contact information should be recorded for

these individuals.

(b) Lot and sublot sizes and how they will be designated.
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(c) The test method for determining asphalt content and number of cores to be cut for
density determination.

(d) A proposed independent third party name, contact, address, and phone number for
dispute resolution.

403.17.2.1 Third Party. The third party shall be independent of the contractor, MoDOT
consultants and all project subcontractors or suppliers on each specific project. All testing of
material for dispute resolution shall be performed by an approved laboratory. Approved
laboratories shall be AASHTO Accreditation Program certified in the areas of the material being
tested.

403.17.2.2 Plant Calibration. Plant calibration shall be performed by the contractor in
accordance with Sec 404, and records shall be made available to the engineer.

403.17.2.3 Retained Samples. All samples taken by the contractor, including but not limited to
tested aggregate, volumetric and density samples, shall be retained for the engineer for a minimum
of seven days after the contractor’s tests are complete and accepted unless otherwise instructed.
These samples shall be maintained in clean covered containers, without contamination, readily
accessible to the engineer. The retained sample's identification shall consist of, but is not limited
to:

(a) Time and date sampled.

(b) Product specification number.

(c) Type of sample, i.e. belt, bin, stockpile.

(d) Lot and sublot designation.

(e) Sampler/Tester.

(f) Project Job Number.
403.17.2.3.1 Gradation and Deleterious Content Samples. For each gradation and deleterious
sample taken, the contractor shall retain for the engineer, the portion of the sample not tested
after reducing the original sample to testing size.
403.17.2.3.2 Loose Mix Sample. All loose mix samples for determination of volumetrics,
asphalt binder content and TSR shall be taken from the roadway at random locations designated
by the engineer. A companion loose mix sample shall be taken, identified and retained for the

engineer.

403.17.3 Quality Control Laboratory. All QC mixture testing shall be performed in an
approved laboratory.

403.17.3.1 Calibration Schedule. The contractor shall calibrate or verify all significant test
equipment associated with tests covered in this specification. Intervals as set by the contractor
shall not exceed the following limits:

Equipment - Test Method .
(AASHTO) Requirement Interval (Month)
Gyratory Compactor-T312 Calibrate — 1.16 +.02° internal angle|122
Gyratory Compactor-T312 Verify Daily
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Gyratory Molds - T312 Check Critical Dimensions 12
Thermometers - T209, T 166, T312|Calibrate 6
Vacuum System- T 209 Check Pressure 12
Pycnometer (Flask) - T209 Calibrate Daily
Binder Ignition Oven - T308 Verify 12b
Nuclear Content Gauge—T287  [Drift & Stability — Manuf. 1
or MoDOT TM 54 Recommendation

Mechanical Shakers - T27 Check Sieving Thoroughness 12
Sieves Check Physical Condition 6
Weighted Foot Assembly - T 176 |Check Weight 12
Mechanical Shaker- T 176 Check Rate & Length of Throw 12
Liquid Limit Device - T 89 Check Wear & Critical Dimensions 12
Grooving Tool - T 89 Check Critical Dimensions 12
Ovens Verify Temp. Settings 4
Balances Verify 12b
Timers Check Accuracy 6

4Calibrate and/or verify after each move.
b\/érify after each move.

403.17.3.1.1 Inventory. An inventory of all major sampling, testing, calibration and verification
equipment, including the serial number or other identifying number shall be maintained.

403.17.3.1.2 Calibration Records. Calibration and verification records shall include but are not
limited to:

(a) Detailed results of the work performed (dimensions, mass, force, temperature, etc.)

(b) Description of the equipment calibrated including identify ing number.

(c) Date the work was performed.

(d) Identification of the individual performing the work.

(e) Identification of the calibration or verification procedure used.

(f) The previous calibration or verification date and next due date.

(g) Identification of any in-house calibration or verification device used (including
identification to establish traceability of items such as standard masses, proving rings,
standard thermometers, balances, etc.).

403.17.3.2 Record Retention. Test records shall be maintained to permit verification of any test
report. Records pertaining to testing, equipment calibration and verification, test reports, internal
quality systems review, proficiency sample testing, test technician training and evaluation and
personnel shall be retained in a secure location for a minimum of three years.

403.17.3.3 Test Method Availability. A current copy of all test methods and procedures shall be
maintained in the QC laboratory at all times for reference by the technicians. Examples of report
formats and procedures may be found in AASHTO R 18.

403.18 Quality Assurance. All QA field inspection, sampling and testing will be performed by a
qualified MoDOT technician. The QA inspector shall have free access to any and all testing
equipment used by the mixture producer and any workbooks, records or control charts
maintained by the mixture producer for the QC process. The QA inspector shall also have
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sufficient access to the plant grounds to assure compliance with the approved QC Plan.

403.18.1 Assurance Testing. The engineer will independently sample and test the mixture from
the roadway at the frequency listed in Sec 403.19.3. The independent sample will be of sufficient
size to retain half for possible disputes. Further testing of this sample will be under the direction
of the engineer. The retained portion of the QC samples for mixture properties, gradation, and
deleterious content will be tested at a frequency no less than once per week. The engineer's test
results, including all raw data, will be made available to the contractor when completed and no
later than the next working day.

403.18.2 Core Chain of Custody. QA density cores that are not in possession of the engineer
for the entire time from extraction till testing shall be sealed in tamper proof bags after extraction.

403.18.3 Aggregate Comparison. Comparison for aggregate will be considered favorable when
the contractor’s QC results and the engineer’s QA test results of a retained sample compare

within the following limits.

403.18.3.1 Gradation.

Sieve Size Percentage Points
3/4 inch and larger 5.0
1/2 inch 5.0
3/8 inch 4.0
No.4 4.0
No.8 3.0
No. 10 3.0
No. 16 3.0
No.20 3.0
No.30 3.0
No. 40 2.0
No.50 20
No. 100 2.0
No.200 1.0

403.18.3.2 Coarse Aggregate Angularity. Angular particles shall be within 5 percentage points.
403.18.3.3 Fine Aggregate Angularity. Void content shall be within 2 percentage points.
403.18.3.4 Sand Equivalent. Sand equivalency shall be within § percentage points.

403.18.3.5 Thin, Elongated Particles. Flat, elongated particle content shall be within one
percentage point.

403.18.3.6 Deleterious. The total and individual deleterious content shall not exceed the
specification limits.

403.18.4 Federal Highway Administration Requirements. Performance and acceptance of
QC/QA testing under these specifications shall not eliminate any FHWA requirements for
acceptance of the material.

403.19 Acceptance of Material. Acceptance of bituminous mixture will be based on lots.
M aterial will be sampled from the roadway behind the paver in lots or sublots on a random basis
through the use of a random number system and evaluated using a Quality Level Analysis (QLA).
A QLA will determine payment based on a combination of the total PWL (PWLt) determined for
each pay factor item for each lot of material produced.
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403.19.1 Random Numbers. The engineer will generate random numbers.

403.19.2 Lots. The lot size shall be designated in the contractor’s QC Plan. Each lot shall contain
no less than four sublots with a maximum sublot size of 1,000 tons. Sublots from incomplete lots
shall be combined with the previous complete lot for determination of pay factors. When no
previous lot exists, the mixture shall be treated in accordance with Sec 403.23.7.4.1. A new lot
shall begin when the asphalt content of a mixture is adjusted in accordance with Sec 403.11.

403.19.3 Test and Pay Factor Items. As a minimum, the contractor and engineer shall test in
accordance with the following table. Where multiple test methods are allowed, the contractor shall
designate the test method to be used in the QC Plan. Final payment will be based on the indicated
pay factor items.

Tested Pay Test Contractor Engineer
Property Factor Method Frequency Frequency
Mixture No [ 1/Sublot 1/day
temperature
Temperaturle of No - As needed As needed
base and air
Mat Density (%
oftheoretical MoDOT Test 1 Sample®/Sublot
maximum Yes Method TM-41 or |As needed for joints |1 Sample/4 Sublots
density) by AASHTO T166° |& shoulders.
contractor
U fined Joint MoDOT Test
Density No  [Method TM-41 or |1 Sample®/Sublot |1 Sample/4 Sublots
Y AASHTO T166°
Cold feed or hot
bin gradation and AASHTO T27 and
deleterious No AASHTO T 11 1/2 Sublots 1/4 Sublots
content
1/10,000 tons with a
Ground shingles No AASHTO T27 minimumof 1/project
1/project
FAA, CAA, Clay
Content and Thin,
Elongated AASHTO T304, 11/10,000 tons with a
. ASTM D 5821, . .
Particles from No minimumof 1/project
material sampled AASHTO T 176 1/project/mix type
P and ASTM D 4791 | /P yp
fromthe cold
feed or hot bin
AASHTO T 164,
or MoDOT Test
Asphalt content Yes Method TM-54, or |1/Sublot 1/4 Sublots
AASHTO T287,
or AASHTO T308
Asphalt content of RAP [No AASHTO T1649 |1/4 Sublots 1/project
~ . AASHTO T312
VMA @ Nes gyrations |yeqd s % 3 1/Sublot 1/4 Sublots
and R 35
Va@N AASHTO T312
a @ Noes Yes? . 1/Sublot 1/4 Sublots
gyrations and R 35
VFA @ Nges gyrations N2 AASHTC; T312 ) Sublot 1/4 Sublots
and R 35
Theo. max SG of No  [AASHTOT209 [1/Sublot 1/4 Sublots
the mixture
. . 1/50,000 Tons or
TSR of;hem No® AASHTO T 283 1/1Q,000 Tons or 1/project
place mixture fraction thereof combination

#Based on the average of a minimum of two compacted specimens.

bCore samples shall consist of one core. Up to two additional cores, as stated in the QC Plan,
may be obtained at the same offset within one foot of the randomly selected location. If more
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than one core is obtained, all cores shall be combined into one sample.
“Payment will be based on the table in Sec 403.23.5.

d0ther methods may be approved by establishing correction factors for RAP from the same
source.

*AASHTO T 331 may be substituted for AASHTO T 166.
403.19.3.1 Test Method Modification.

403.19.3.1.1 Binder Ignition Modification. Asphalt content determination in accordance with
AASHTO T 308, Section 6.9.1 shall be modified by adding the following: If the calibration factor
exceeds 1.0 percent, lower the test temperature to 800 = 8 F and repeat test. Use the calibration
factor obtained at 800 F even if it exceeds 1.0 percent. If RAP is used, the binder ignition oven
shall be calibrated in accordance with MoDOT Test Method TM 77. At the engineer’s discretion,
testing may be waived when production does not exceed 200 tons per day. The contractor shall
certify the proper proportions of a previously proven mixture were used.

403.19.3.1.2 Rice Test. When the water absorption of any aggregate fraction is greater than 2.0
percent, the test method for determining theoretical maximum specific gravity, AASHTO T 209,
shall be modified as follows: After completing the procedure in accordance with Section 9.5.1 or
9.5.2, drain water from the sample. To prevent loss of fine particles, decant the water through a
paper towel held over the top of the container. Spread the sample before an electric fan to remove
surface moisture. Weigh at 15-minute intervals, and when the loss in mass is less than 0.05
percent for this interval, the sample may be considered to be surface dry. This procedure requires
about 2 hours and shall be accompanied by intermittent stirring of the sample. Break
conglomerations of mixture by hand. Take care to prevent loss of particles of mixture. Calculate
the specific gravity of the sample by substituting the final surface-dry mass for A in denominator
of Equations 2 or 3.

403.19.3.1.3 Mixture Bulk Specific Gravity. Determining bulk specific gravity using paraffin-
coated specimens, AASHTO T 275, shall not be used when required by AASHTO T 166.
Alternate methods are AASHTO T 331 and ASTM D1188. The surface of specimens prepared
for testing by these methods may have the surface texture removed by sawing a minimal amount.
Specimens shall be securely held in a jig or other clamping device to eliminate distortion and retain
a face parallel to the original surface. Measurements for lift thickness shall be made prior to
sawing.

403.19.3.2 Miscellaneous Applications.

403.19.3.2.1 Small Quantities. Small quantities are less than 4000 tons for each separate
mixture. This applies to individual projects, individual projects in combination contracts or
projects with short discontinuous sections. The contractor has the option to use all testing
frequencies in accordance with Sec 403.19.3 or the following shall apply:

(a) A field laboratory will not be required for monitoring mixtures. All required QC and
QA testing shall be performed in an approved laboratory.

(b) QC tests required in Sec 403.19.3 shall be performed at a frequency of no less than
one per day if production does not exceed 750 tons and at a frequency of no less than
two per day if production exceeds 750 tons. Independent or retained sample QA tests
shall be performed at least once per 1500 tons, as indicated.

403.19.3.2.2 Base Widening and Entrances. For base widening mixture and entrance work, the
following will apply:
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(a) All base widening shall be constructed in accordance with Sec 401.7 and subsections.

(b) The minimum density of these mixtures shall be attained as specified herein, except,
compaction may be performed in accordance with Sec 403.15.3.

403.19.4 Dispute Resolution. When there are significant discrepancies between the engineer's
and the contractor's test results, dispute resolution procedures will be used.

403.19.4.1 Cease Work. The contractor's operations may be required to cease until the dispute is
resolved if the test results indicate the mixture is subject to failure.

403.19.4.2 Third Party Resolution. The first step in dispute resolution will be to identify
differences in procedures and correcting inappropriate procedures before moving to third party
resolution. If that does not resolve the dispute, either the contractor or the engineer may request
the approved QC Plan third party involvement. The recommendations of the approved third
party shall be binding on both the engineer and contractor.

403.19.4.3 Third Party Payment. The contractor shall be responsible for the cost associated
with the third party testing and resolution if the final result indicates the engineer's test results
were correct. Likewise the Commission will be responsible for the cost associated with the third
party testing and resolution when the final result indicates the contractor's results were correct.

403.19.4.4 Other Adjustments. The contractor shall not be entitled to any additional payment
for costs incurred due to use of the dispute resolution procedures such as, but not limited to,
those for delay, cessation of operations, costs to subcontractors, etc. The engineer may give
consideration to adjustment of working days if warranted.

403.20 Surface Smoothness. The finish of the pavement surface shall be substantially free from
waves or irregularities and shall be true to the established crown and grade. The pavement surface
shall be thoroughly tested for smoothness by profiling or straighedging in accordance with Sec
610.

403.21 General Requirements.

403.21.1 Sequence of Operations. To reduce inconvenience to the traveling public during
widening or surfacing, the contractor will not be permitted to place any final surface course until
the base widening, the leveling course and the binder course have been completed throughout the
entire combination of sections, unless otherwise authorized by the engineer. The proper condition
of the base widening, the leveling course and the binder course, at the time of placing the surface
course, shall be the contractor's responsibility.

403.21.2 Pavement Marking. If the contractor's work has obliterated the existing pavement
marking on resurfacing projects open to through traffic, the pavement marking shall be replaced in
accordance with Sec 620.

403.21.3 Surfaced Approaches. At locations designated in the contract or as specified by the
engineer, approaches shall be primed in accordance with Sec 408 and surfaced with Type SP125
asphaltic concrete. The asphaltic concrete surface shall be placed in accordance with the details
shown on the plans or as specified by the engineer. Approaches shall not be surfaced until after
the surface course adjacent to the entrance is completed. Any work required to condition and
prepare the subgrade on the approaches will be at the contractor’s expense.
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403.21.4 Filling Drain Basins. If shown on the plans, existing drain basins shall be filled to the
top of the lip with plant mix bituminous base course or asphaltic concrete from the pavement
edge to the edge of the shoulder. Any difficulty or delay created by this requirement will be at the
contractor’s expense.

403.21.5 Pavement Repairs (Blow-Ups). A blow-up will be considered that area where excessive
expansion has resulted in distress to the existing pavement. Blow-ups occurring prior to the
application of the tack coat on the existing surface will normally be repaired by the Commission.
Blow-ups occurring after the application of the tack coat shall be repaired by the contractor by
removing the distressed concrete and rep lacing the pavement in accordance with Sec 613.

403.22 Method of Measurement.

403.22.1 Weight Determination. The weight of the mixture will be determined from the batch
weights if a batch-type plant is used, and will be determined by weighing each truck load on
scales in accordance with Sec 310 if other types of plants are used. M easurement will be made to
the nearest 0.1 ton for the total tonnage of material accepted.

403.22.2 Full Depth.

403.22.2.1 The final driving surface area, for the full depth of the pavement, will be used as the
area for all underlying bituminous lifts and will not include the additional quantity needed to
construct the 1:1 slope.

403.22.2.2 Final measurement of the completed pavement will not be made except for authorized
changes during construction, or where appreciable errors are found in the contract quantity.
Where required, measurement of the pavement complete in place will be made to the nearest 0.1
square yard. The revision or correction will be computed and added to or deducted from the
contract quantity.

403.22.3 Alternate Overlay.

403.22.3.1 Field Established Quantity. When bid as an alternate to a Portland cement concrete
overlay, the contractor shall establish the existing roadway profile and set the final overlay
profile. The engineer may adjust the final profile as needed. The tons of hot mix asphalt required
will be determined by the engineer from the set or adjusted profile. This quantity will be the field
established plan quantity.

403.22.3.2 Overlay Measurement. Final measurement of the completed pavement will be based
on the field established plan quantity except for authorized changes during construction. The
revision or correction will be computed and added to or deducted from the contract quantity.
M easurement of the pavement complete in place will be made to the nearest 0.1 ton.

403.22.4 Pavement Testing. The finished courses shall have the nominal thickness shown on the
plans. Tests will be conducted to ensure that each course is being constructed to proper
thickness, composition and density. The contractor shall cut samples from any layer of the
compacted mixture at locations designated by the engineer. QA samples shall be cut and delivered
to the engineer no later than the end of the next day following the laydown operation. If the
samples are not cut and delivered as stated, the asphaltic laydown operation may be suspended
and a deduction of 5 percent per day of the contract unit price of the representative material may
be applied, until samples are cut and delivered to the engineer. Samples may be obtained by either
sawing or drilling 4-inch minimum diameter cores. Each sawed sample shall consist of a single
piece of the pavement of the size designated by the engineer, but no larger than 12 inches square.
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403.22.4.1 Pavement Thickness. Lift thickness may be determined by the average thickness of
cores taken for density measurements for each lot. Total thickness samples for new full depth
asphalt pavements shall be obtained after all bituminous construction is completed on the project
and shall be taken at locations specified by the engineer. For the purpose of determining the
constructed thickness of full depth pavement, cores shall be taken at random intervals in each
traffic lane at the rate of one core per 1000 feet or increment thereof, or at any other locations as
may be determined by the engineer and measured in accordance with AASHTO T 148. Sections
of any asphaltic concrete determined to be 0.5 inches or more, less than the thickness shown on
the plans, shall be corrected by the contractor. No payment will be made for any costs incurred
by the contractor in correcting pavement deficient in thickness. Each core is representative of the
pavement thickness for a distance extending one-half the distance to the next core, measured along
centerline, or in the case of a beginning or ending core, the distance will extend to the end of the
pavement.

403.22.4.2 Surface Restoration. The surface from which samples have been taken, including
those for density measurements, shall be restored by the contractor with the mixture then being
produced no later than the next day of plant operation, if construction is still active. If
bituminous construction has been completed, the surface from which samples have been taken
shall be restored within 48 hours with an approved commercial mixture or with cold patch
mixtures acceptable to the engineer.

403.23 Basis of Payment.

403.23.1 Aggregate Variation. Due to possible variations in the specific gravity of the
aggregates, the tonnage of mixture used may vary from the proposal quantities. No adjustment in
contract unit price will be made because of such variation.

403.23.2 Compacted Samples. Payment for obtaining and delivering samples of compacted
mixture from the pavement and replacing the surface will be made per sample at the fixed price
specified in Sec 109. No direct payment will be made for samples taken for QC testing.

403.23.3 Payment for Pavement Repairs (Blow-ups). Payment for repairing blow-ups will be
made in accordance with Sec 104.

403.23.4 Smoothness Adjustment. The contract unit price for all mixes, except wedge or level
course, will be adjusted in accordance with Sec 610.5. The contract unit prices for asphaltic
concrete pavement will be considered full compensation for all materials entering into the
construction of the pavement and for the cost of the smoothness testing and correction.

403.23.5 Tensile Strength Retained Adjustment. The contract unit price of each 10,000 tons
or fraction thereof for all mixtures shall be adjusted based on TSR according to the following:

TSR Percent of Contract Price|
90% and above 103
75-89% 100
70-74% 98
65-69% 97
<65% Remove

403.23.6 Density Adjustment. Pay adjustments due to longitudinal joint density will apply to
the full width of the lane paved. The average of joint cores from each lot will determine
specification compliance. Adjustments will be in accordance with Sec 403.23.7.4.1(b). If payment
reductions are necessary, the lower adjusted contract unit price of the PWL or unconfined joint
density adjustment will apply. Adjustments due to joint density will apply to the lot from which
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the cores are obtained.

403.23.7 Percent Within Limits. PWL will be based on the mean, standard deviation and quality
index of each lot's test results. The upper PWL (PWL,)) and lower PWL (PWL)) is determined
from the table in Sec 502.15.8. Total percent within limits, PWL,, is: PWL, = (PWL, + PWL,) -
100.

The mean is: X, = (2x)/n
Where: x, = Average of the individual values being considered
> x, = The summation of all the individual values being considered
n = The number of individual values under consideration

The Standard Deviation is: s = (3.(x; - x,)2/(n - )2
The Upper Quality Index is: Qu= (USL- x,)/s
The Lower Quality Indexis: Q1 = (x, - LSL)/s

Where: Q, = Upper Quality Index
Q, = Lower Quality Index
USL = Pay Factor Item Upper Spec Limit
LSL = Pay Factor Item Lower Spec Limit

403.23.7.1 Quality Level Analysis. The engineer will make the QLA no more than 24 hours
after receipt of the contractor's test results, by determining the PWLt for each designated pay
factor item.

403.23.7.1.1 Acceptance. The contractor's test results will be used when applicable to determine
the PWL, provided the contractor's QC tests and the engineer's QA tests compare favorably, and
provided the engineer's inspection and monitoring activities indicate the contractor is following
the approved QC Plan.

403.23.7.1.2 Comparison. Favorable comparison will be obtained when the engineer's QA test
results on a production sample are within two standard deviations, or one-half the specification
tolerance, whichever is greater, from the mean of the contractor's test results for that particular
lot.

403.23.7.1.3 Outliers. No test result shall be discarded, except individual test results on a lot
basis may be checked for an outlier in accordance with the statistic T in ASTM E 178, at a
significance level of 5 percent. If an outlier is found, material from the retained QA sample may be
tested, in the presence of the engineer, to determine a replacement test value. The replacement
test value shall be used in the PWL determination.

403.23.7.1.4 Roadway/Shoulder Lots. For the purpose of QLA, mixture placed on the traveled
way and placed on the traveled way and shoulders integrally, shall be accounted for in a regular
lot/sublot routine. Mixture placed on shoulders only shall be accounted for in a shoulder
lot/sublot routine.

403.23.7.1.5 Random Sampling. For the purpose of QLA, all mixture placed on the roadway
shall be subject to random testing, except mixture placed within 6 inches of an unconfined
longitudinal joint shall not be subject to evaluation. Random samples taken in the same day may
be separated by 200 tons.
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403.23.7.2 Pay Factors. The total pay factor (PF) for each lot will be equal to the weighted sum
of the pay factors (PF) for each pay factor item for each lot, and is determined as follows:

PF =+ (0.25) PF g + (0.25) PF o + (0.25) PFyy, + (0.25) PFy,

The PF for each lot, on the shoulder or otherwise when the density pay factor is not directly

included, will be equal to the weighted sum of the PF for each pay factor item for each lot, and
will be determined as follows:

PF, =+ (0.3333) PF .. + (0.3333) PFy,,, + (0.3333) PF,,

The PF for each pay factor item for each lot will be based on the PWL, of each pay factor item of
each lot and will be determined as follows:

When PWL, is greater than or equal to 70: PF = 0.5 PWL, + 55
When PWL, is less than 70: PF = 2 PWL, - 50

403.23.7.2.1 Density Pay Factor. The theoretical maximum specific gravity of the mixture, as
determined for each sublot and the bulk specific gravity of no less than one core from each sublot,
will be used to perform the QLA for the percent of theoretical maximum density. Thick cores
required to be cut in half in accordance with Sec 403.15.4 shall effectively double the number of
sublots for cores. When density is not used as a pay factor, additional adjustment of the contract
unit price will be based on the table in Sec 403.23.7.4.1(b).

403.23.7.2.2 Asphalt Content Pay Factor. The QLA will be performed using the asphalt content
test results from each lot.

403.23.7.2.3 Voids in the Mineral Aggregate and Air Voids Pay Factor. Two gyratory
specimens shall be compacted for each sublot and the average of the two specimens will be used
to calculate the volumetrics of the sublot. The VM A, VFA, and air voids shall be determined from
the gyratory compacted specimens. The VM A and air voids for the QLA shall be those calculated
using the combined bulk specific gravity of the aggregate as listed on the approved job mix
formula, the average bulk specific gravity of the gyratory compacted specimens and the
theoretical maximum specific gravity of the mixture determined for the sublot of material. The
aggregate content used for the calculation shall be that determined from field asphalt content
testing for that sublot.

403.23.7.3 Removal of Material. All lots of material with a PFT less than 50.0 shall be removed
and replaced with acceptable material by the contractor. Any sublot of material with a percent of
theoretical maximum density of less than 90.0 percent or greater than 98.0 percent shall be
removed and replaced with acceptable material by the contractor. For SM A mixtures, any sublot
of material with a percent of theoretical maximum density of less than 92.0 percent shall be
removed and replaced with acceptable material by the contractor. Any sublot of material with air
voids in the compacted specimens less than 2.5 percent shall be removed and replaced with
acceptable material by the contractor. No additional payment will be made for such removal and
replacement. The replaced material will be tested at the frequencies listed in Sec 403.19. Pay for
the material will be determined in accordance with the applicable portions of Sec 403.23 based on
the replacement material.

403.23.7.4 Miscellaneous Applications.

403.23.7.4.1 Small Quantities. Small quantities are defined in Sec 403.19.3.2.1. Unless the
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contractor has elected to use the normal evaluation in the Bituminous QC Plan for small
quantities, the following shall apply for each separate mixture qualifying as a small quantity:

(a) QLA and PWL will not be required.

(b) Mixtures shall be within the specified limits for VM A, Va, AC and density. In
addition to any adjustments in pay due to profile, the contract unit price for the mixture
represented by each set of cores will be adjusted based on actual field density above or
below the specified density using the following schedule:

Field Density Pay Factor
(Percent of Laboratory Max. Theoretical Density)|(Percent of Contract Unit Price)
For all SPmixtures other than SMA:
92.0 to 97.0 inclusive 100
97.1t097.5 or |91.5to 91.9 inclusive 90
or 191.0 to 914 inclusive 85
97.6 t0 98.0 or |190.5 to 90.9 inclusive 80
or 190.0 to 904 inclusive 75
Above 98.0 or |Below 90.0 Remove and Replace
For SMA mixtures:
>94.0 100
93.5 to 93.9 inclusive 90
93.0 to 93 .4 inclusive 85
92.5t092.9 inclusive 80
92.0 to 92.4 inclusive 75
Below 92.0 Remove and Replace

403.23.7.4.2 Base Widening and Entrances. For base widening mixtures and entrance work,
QLA and PWL will not be required. Payment for these mixtures will be made at 100 percent of
contract unit price for material that otherwise meets the specifications.

403.23.7.4.3 Single Lift or Leveling Course Work. For resurfacing projects specifying a single
lift, surface mixture of 3,000 tons or more, or for leveling course work, the following shall apply
to the traveled way mixture. All bituminous mixture QC/QA requirements shall apply, except the
density pay factor designated in Sec 403.23.7.2 will not be directly included in the total pay
factor. In lieu of that, one density sample shall be taken per sublot and the pay adjustment for
density will be made using the table in Sec 403.23.7.4.1(b).
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SECTION 404
BITUMINOUS MIXING PLANTS

404.1 Description. This specification covers the requirements for mixing plants and equipment
used in the production of bituminous mixtures.

404.2 Requirements for All Plants.

404.2.1 Aggregate. Sufficient storage space shall be provided for each size of aggregate. The
different aggregate sizes shall be kept separated until delivery to the combined cold feed belt. The
storage yard shall be maintained in a neat and orderly condition and the separate stockpiles shall
be readily accessible for sampling.

404.2.2 Asphalt Binder. An asphalt binder storage tank shall be provided at the proportioning
and mixing plant. If more than one storage tank is used to deliver asphalt binder to the
proportioning unit, piping and valve arrangements shall permit material to be used from any one
of the tanks without using from another at the same time.

404.2.2.1 Storage. Each tank used for storage from which asphalt binder is delivered to the
proportioning unit shall be equipped for heating the material under effective and positive control
at all times to the temperature requirements set forth in Sec 1015. Heating shall not allow contact
of flame with the heating tank. The contractor shall furnish a tank capacity chart calculated in
increments suitable for verifying quantities used during a normal production period.

404.2.2.2 Circulation. A circulating system of adequate capacity shall provide proper and
continuous circulation of the asphalt binder between the storage tank and proportioning units
during the entire operating period. The discharge end of the circulating pipe shall be maintained
below the surface of the asphalt binder in the storage tank to prevent discharging into the open
air. All pipe lines and fittings shall be properly insulated to prevent heat loss.

404.2.2.3 Binder S ampling. The contractor shall provide a sampling outlet in the asphalt binder
feed lines connecting the plant storage tanks to the proportioning or injection system. The
sampling outlet shall be installed in a readily accessible location such that representative samples
may be withdrawn safely and slowly at any time during plant operation. A drainage receptacle
shall be provided for flushing the outlet prior to sampling. When all of the chemical admixtures
are added to the plant storage tank prior to use, the engineer may allow the contractor to sample
the asphalt binder from the storage tanks located at the mixing facilities. Sampling procedures
shall be approved by the engineer prior to samples being taken.

404.2.3 Cold Aggregate Feeder. The plant shall be provided with an accurate mechanical means
for uniformly feeding the aggregate into the drier to provide uniform production and temperature.
A synchronized method of proportioning the aggregate at the cold feeder shall be provided.

404.2.3.1 Cold Feed Calibration. For all plants producing bituminous mixtures composed of
more than one fraction of aggregate, the aggregate cold feeds shall be calibrated as required by the
engineer. On the basis of the calibration, aggregate cold feeds shall be adjusted to ensure the
proper percentage of the various aggregate fractions of the mix, as required by the job mix
formula.

404.2.3.2 Aggregate Sampling. Safe, adequate and convenient facilities shall be provided for
obtaining representative aggregate samples from the full width and length of the discharge flow of
the combined cold feed, or from each hot bin on batch-type plants.

404.2.4 Drier. A drier of any satisfactory design for drying and heating the aggregate shall be
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provided. The drier shall be capable of drying and heating the aggregate to a temperature within
the limits of the range specified in Sec 1015 for the grade of asphalt binder used, without leaving
any visible unburned oil or carbon residue on the aggregate. The mixture may be tested for
contamination. Absorbed moisture in the aggregate shall be reduced to such a quantity that there
is no visible segregation of asphalt binder resulting from escaping water vapor in the prepared
mixture.

404.2.5 Dust Collector. An efficient dust collecting system shall be provided to prevent the loss
of fine material into the surrounding environment. The material collected may be returned to the
mixture at a uniform rate through a metering device or the dust may be wasted.

404.2.6 Filler Storage. If mineral filler or hydrated lime, or both, are required, adequate dry
storage shall be provided and provisions shall be made for accurate proportioning.

404.2.7 Asphalt Control Unit. Satisfactory means, either by weighing or metering, shall be
provided to obtain the proper quantity of asphalt binder. Metering pumps for asphalt shall
deliver accurately to within plus or minus 2.0 percent of the required quantity when tested for
accuracy. Asphalt scales shall be in accordance with Sec 404.3.4. If the quantity of asphalt binder
is controlled by metering, provisions shall be made whereby the delivery meter may be readily
checked by actual weight.

404.2.8 Thermometric Equipment. A thermometer of suitable range shall be fixed in the asphalt
feed line at a suitable location near the discharge at the mixer unit. The thermometer included in
the asphalt metering unit shall be displayed in a location readily accessible to the engineer. An
approved recording thermometer, pyrometer or other recording thermometric instrument shall be
installed in plants in such manner that the temperature of the heated mixture or aggregate is
automatically registered and recorded. The terminal shall be maintained free of accumulated
mixture or aggregate to ensure accuracy. The thermometric instrument shall be installed in the
discharge chute of drum mix plants and in at least one hot aggregate bin of batch plants. The
terminals shall be located where the hot material will flow around the terminals during the
proportioning operation and shall not be located near the corners of the bins or at points where
the material will collect or pack around the terminals. This instrument shall be located in clear
view of the plant operator. A chart shall continuously record both time and temperature. The
smallest interval of time shall be a maximum of 15 minutes and the temperature graduations shall
be no more than 10 F. The chart shall be furnished to the engineer at the end of each day's
operation.

404.2.9 Plant Calibration. Personnel, scales and equipment necessary for calibrating the plant
and for verifying the accuracy of proportions shall be furnished by the contractor and shall be
available at all times. All scales used in the final measurement of the mixture shall be in accordance
with Sec 310. Records of all calibration shall be provided to the engineer.

404.2.10 Safety Requirements. A conveniently located, easily opened gate or door shall be
provided in the mixer cover for observation of pugmill mixing operations. Adequate and safe
stairways to the pugmill mixer platform and sampling points shall be provided. Guarded ladders
to other plant units shall be placed at all points where accessibility to plant operations is
required. Accessibility to the top of truck bodies shall be provided by a platform or other suitable
device to enable the engineer to obtain samples and mixture temperature data. All gears, pulleys,
chains, sprockets and other dangerous moving parts shall be thoroughly guarded and protected.
Ample and unobstructed space shall be provided on the pugmill mixing platform. A clear and
unobstructed passage shall be maintained at all times in and around the truck loading area. This
area shall be kept free from drippings from the mixing platform.

404.2.11 Surge Bins. Surge bins used in the production of bituminous mixtures shall maintain
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the temperature of the mixture within 25 F of the contractor’s designated temperature. Mixture
shall not be stored more than 8 hours.

404.2.12 Automatic Ticket Printer. The asphalt plant shall be equipped with an automatic
ticket printer connected to the weighing system in such a manner that the printer automatically
detects and prints the weight determined by the system. The printer shall store and recall the tare
weight when the operator enters the vehicle identification. The weight shall be shown to at least
the nearest 20 pounds or nearest one one-hundredth of a ton.

404.2.13 Ticket Information. The printer shall be capable of keeping and printing cumulative
totals for each project for each type of bituminous mixture. The printer shall produce a ticket in
triplicate to accompany each load delivered to the project and shall be furnished to the engineer.
The ticket shall show the following: (as a minimum)

(a) Gross and tare and/or net weights.

(b) Current date and time.

() MoDOT mix number assigned to the mix being placed.

(d) Unique ticket number (may be preprinted on the ticket).

(e) Job number, route and county.

(f) License plate number of the delivery vehicle (Must be displayed legibly on the ticket).

404.2.13.1 Net Weight. The gross and tare weights will not be required when the net weight of
bituminous mixture is determined by batch weights.

404.2.13.2 Gross Weight. When the net weight of bituminous mixture is determined from the
gross weight of the loaded delivery vehicle, the empty delivery vehicle weight shall be determined
daily or from time to time during the day as directed by the engineer.

404.2.13.3 Daily Total. At the end of each day's operation, the contractor shall furnish to the
engineer a total tonnage of mixture produced by the asphalt plant in sufficient detail to determine
the amount of asphalt binder used in that day's operation.

404.2.13.4 Printer Failure. In the event of automatic ticket printer failure, the contractor may
be permitted, without approval from the engineer, to furnish manually written tickets to complete
that day's operation.

404.3 Requirements for Batch-Type Plants.

404.3.1 Automatic Batching. For all contracts containing no more than 10,000 tons of
bituminous mixture, standard manual batching methods approved by the engineer will be
permitted. For contracts containing more than 10,000 tons of bituminous mixture, in accordance
with Sec 401 or Sec 403, batching plants shall be equipped to operate automatically to the extent
that the only manual operation required for the proportioning of all ingredients for one batch shall
be a single actuation of a switch or starter. The equipment shall include devices capable of
automatically proportioning each ingredient of the mixture in the selected sequence and quantity.
Interlocks shall be provided which will hold or delay the automatic batch cycling whenever the
batched quantity of any ingredient is not within the specified tolerance. The weight setting and
timing controls shall be suitably equipped so the controls may be locked when specified by the
engineer. Manual operation will not be permitted beyond 24 hours after breakdown in the
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automatic equipment, except with written approval from the engineer.

404.3.2 Aggregate Scales. Scales for weighing aggregate and mineral filler or hydrated lime, or
both, may be beam, springless dial or electronic digital weigh meter type, and shall be of standard
make and design having tolerances on overregistration and underregistration not exceeding 0.4
percent of the indicated weight when tested for accuracy. Each aggregate fraction shall be
measured within one percent of the total batch weight of the mixture. Mineral filler or hydrated
lime, or both, shall be measured within 0.5 percent of the total batch weight of the mixture. The
total weight of the batch shall be within 2.0 percent of the desired batch weight. The change in
load required to change the position of the rest of the indicating element or elements of a non-
automatic indicating scale an observable amount shall be no greater than 0.1 percent of the
nominal scale capacity. If manual batching methods are used, beam-type scales shall be equipped
with a device to indicate to the operator that the required load is being approached. This device
shall indicate at least the last 5 percent of the load weighed on any beam, except that this
increment will not be required to be greater than 200 pounds. Multiple beam-type scales shall be
equipped with a tare beam and a separate beam for each size of aggregate. Dial scales shall be
equipped with adjustable pointers for marking the weight of each material to be weighed
(incorporated) into the batch. Graduation intervals for either beam or dial scales shall be no
greater than 0.1 percent of the nominal scale capacity. Quantity indicators necessary for batching
shall be in full view of the operator.

404.3.3 Asphalt Bucket. If a bucket is used for weighing the asphalt binder, the filling system
and bucket shall be of such design, size and shape that asphalt will not overflow, splash or spill
outside the confines of the bucket during filling and weighing.

404.3.4 Asphalt Scales. Scales for weighing asphalt binder shall be in accordance with Sec
404.3.2, except a device to indicate at least the last 20 pounds of the approaching total load shall
be provided. Asphalt binder shall be measured within 0.1 percent of the total batch weight of the
mixture. Beam-type scales shall be equipped with a tare beam or adequate counter-balance for
balancing the bucket and compensating periodically for the accumulation of asphalt on the bucket.
Springless dial scales used for weighing asphalt binder shall have a tare beam and a dial graduated
in increments not to exceed 0.1 percent of the nominal scale capacity and the maximum dial
capacity shall be no more than 15 percent of the nominal capacity of the mixer.

404.3.5 Mixer Unit. The plant shall be capable of producing a uniform mixture. The mixer shall
be heated and shall have a minimum capacity of 2000 pounds per batch. The mixer shall be
constructed to prevent leakage of the contents and the mixer box shall be equipped with a hood to
prevent loss of dust.

404.3.5.1 Time Lock. The mixer shall have an accurate time lock to control the operation of a
complete mixing cycle by locking the weigh box gate after the charging of the mixer until the
closing of the mixer gates at the completion of the cycle. The time lock shall lock the asphalt
bucket throughout the dry mixing period and shall lock the mixer gate throughout the dry and wet
mixing periods.

404.3.5.2 Mixer Rating Plate. A rating plate designating the manufacturer's rated capacity shall
be attached to the mixer. The quantity of mixture produced per batch shall not exceed the
manufacturer's rated capacity.

404.3.5.3 Mixing Times. The mineral aggregate for mixtures specified in Secs 401 and 402 shall
be mixed dry for at least 10 seconds and for mixtures specified in Sec 403 shall be mixed dry for
at least 15 seconds. The dry mixing period shall start when all of the mineral aggregate has been
charged into the mixer, and end when the introduction of the asphalt binder begins. After dry
mixing, the asphalt binder shall be charged into the mixer in a manner that will uniformly
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distribute the asphalt over at least 3/4 of the full length of the mixer. The time required to add the
asphalt binder shall not exceed 15 seconds. Wet mixing shall begin at the introduction of the
asphalt binder and shall continue for at least 30 seconds, or longer if necessary, to produce a
complete and uniform coating of the particles and a thorough distribution of the asphalt binder
throughout the aggregate. The wet mixing period shall end when the discharge gate is opened.

404.4 Requirements for Drum Mix Plants.

404.4.1 Drum Plant. The plant shall be specifically designed for drum mixing and shall be
capable of satisfactorily heating, drying and mixing bituminous mixtures. Heating shall be
controlled to prevent damage to the aggregate or the asphalt binder. The temperature of the
mixture when discharged from the mixer shall be within the range specified in Sec 1015 for the
grade of asphalt binder being used. The rate of flow through the drum shall be controlled such that
the bituminous material and aggregate shall be mixed until a homogeneous mixture with all
particles uniformly coated is obtained, and in no case shall the quantity of mixture produced
exceed the manufacturer's rated capacity.

404.4.2 Feed Indicators. Each feeding orifice shall have an adjustable gate with an indicator
provided to reference the opening setting. A device shall be installed on each aggregate feeder to
indicate when the flow of material from the bin is below the point where accurate proportioning
through the feeder gates can be accomplished. These indicators shall be positive in action and
shall actuate a clearly visible or audible signal to the plant operator, or stop the flow of material to
the drum when the level of material in the bin is too low for accurate proportioning. A scalping
screen mounted independent of other proportioning or weighing equipment shall be provided if
directed by the engineer. The total daily asphalt binder quantity numbers for the project shall be
provided ot the engineer.

404.4.3 Asphalt Meter. Asphalt binder shall be introduced through a continuously registering
cumulative indicating meter by a pump specifically designed for drum mix plants. The meter shall
be located in the asphalt line so that the meter will continuously register the asphalt discharge to
the mixer and such that the discharge through the meter can be readily diverted into a container for
measurement. The meter shall be equipped with a nonsetback register and shall have an accuracy
within 2 percent by weight of the material actually being measured in any given period of time.
The nonsetback register shall register only the asphalt discharged to the mixer and shall not record
asphalt circulated back to the storage tank. A device shall be provided in the asphalt storage tank
to indicate when the supply of asphalt to the pump and metering device is such that accurate
proportioning is not accomplished. The accuracy of the pump and meter shall be verified at
periodic intervals as designated by the engineer. The total daily asphalt binder quantity number
for the project shall be provided to the engineer.

404.4.4 Mineral Filler. If mineral filler or hydrated lime, or both, are used, a separate bin and
feeder for each material shall be furnished and each material shall be dispensed by weight by
continuous batching device. The batching device shall have a continuous weight display in clear
view of the plant operator. The delivery system shall be variable speed and interlocked with the
aggregate weigh belt so the total dry aggregate weight, including mineral filler or hydrated lime, or
both, is indicated to the asphalt proportioning system. A continuously registering, cumulative,
nonsetback register shall record the quantity of mineral filler or hydrated lime, or both, discharged
into the mixer. Mineral filler and hydrated lime shall be introduced and uniformly dispersed into
the drum mixer at the point of introduction of the asphalt binder without loss to the dust
collection system. The mineral filler and hydrated lime proportioning and delivery system shall
have an accuracy of 10 percent by weight of the material actually being measured in any given
period of time. The total daily mineral filler and hydrated lime quantity numbers for the project
shall be project shall be provided to the engineer.
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404.4.5 Belt Scales. Positive weight measurement of the combined cold feed aggregate shall be
by use of belt scales. The combined cold feed aggregate shall be continuously recorded on a
nonsetback register. The belt scale shall have an accuracy within 2 percent by weight of the
material actually being measured in any given period of time. The accuracy of the belt scales shall
be verified at periodic intervals as directed by the engineer. The total daily aggregate quantity
numbers for the project shall be provided to the engineer.

404.4.6 Reclaimed Asphalt Pavement Weighing. Positive weight measurement of reclaimed
asphaltic pavement shall be by use of belt scales in accordance with Sec 404.4.5.

404.4.7 System Interlocks. The aggregate feed system, reclaimed asphaltic pavement feed
system if recycling is permitted, mineral filler or hydrated lime, or both if specified, and the
asphalt flow shall be interlocked by a blending system which will automatically regulate the
asphalt binder, mineral filler, hydrated lime and reclaimed asphaltic pavement flow, and shall cause
synchronized corrections for variations in aggregate flow. The blending system shall include a
moisture-compensating device to correct for moisture in the aggregate passing over the belt scales.
Moisture determinations shall be made periodically during each day's operation. The blending
system shall include a device to correct for changes in the specific gravity of the asphalt binder.

404.4.8 Sampling. Safe, adequate and convenient facilities shall be provided for obtaining
representative samples of asphalt binder, cold aggregate and bituminous mixture. The plant shall
be equipped with sampling devices capable of providing a sample of sufficient size from the full
width of the combined aggregate flow and from the full width of the mixer discharge flow.
Sampling devices shall be designed such that samples may be taken while the plant is operating at
normal production rates.

404.4.9 Calibration. Safe, adequate and convenient facilities shall be provided for calibrating or
verifying the asphalt binder, mineral filler, hydrated lime, reclaimed asphaltic pavement and the
aggregate nonsetback registers. The manufacturer's recommendations shall be followed for
calibration unless specified otherwise. The quantities of aggregate and asphalt binder measured in
any given period of time shall vary no more than 2.0 percent by weight from the required
quantity of each.

404.5 Stone Matrix Asphalt Mixtures. A homogeneous mixture shall be produced.

404.5.1 Fibers in Batch Plants. For batch plants, fibers shall be added to the mineral aggregate
either in the weigh hopper or in the pugmill. The fibers shall be accurately added by weight, either
manually by bag or other measure, or by an approved weight metering device. If fibers are added
in the weigh hopper, no fiber shall be added until mineral aggregate from at least one hot bin has
been placed in the weigh hopper. If fibers are added in the pugmill, the fiber shall be added
immediately after the mineral aggregate and before the asphalt binder is added.

404.5.1.1 Dry Mixing. The mineral aggregate and the fibers shall be dry mixed for at least 20
seconds.

404.5.1.2 Wet Mixing. The wet mixing time shall be no less than 35 seconds to allow the
cellulose fibers to expand and to ensure adequate distribution of the fibers and asphalt binder.

404.5.1.3 Uniformity. Dry and wet mixing times and batch mixing temperatures shall be adjusted
as necessary to achieve a uniform mixture.

404.5.2 Fibers in Drum Plants. For drum plants, fibers shall be introduced into the plant in
either loose or pelletized form.
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404.5.2.1 Metering. Equipment for metering fibers into the plant shall ensure a consistent,
uniform blending of the fibers into the mixture. The metering system shall be variable speed, shall
proportion the fibers by weight, shall be accomplished as specified by the equipment
manufacturer and be to the satisfaction of the engineer.

404.5.2.2 Pelletized Fibers. If used in a drum mix plant, pelletized fiber shall be added directly
into the drum mixer through the recycle asphalt inlet.

404.6 Liquid Anti-Strip Additive Systems. Type I liquid anti-strip additives shall be blended
into the asphalt binder. Type II additives shall be sprayed on the combined cold feed aggregate.
Both shall be incorporated in a consistent and uniform manner.

404.6.1 Calibration. The method of adding an additive into the mix shall be accurate to within +
10 percent of the amount to be added. Calibration of the blending system shall be provided to the
engineer.

404.6.2 Flow Interruption. The feed system shall be equipped with a flow meter that signals if
the additive is or is not being added. It shall be interlocked so that the operation will cease if the
additive flow is interrupted or not within the allowable limits.

404.6.3 Interlock. The rate of application shall be interlocked with the plant to coincide with
plant production rates when the additive is incorporated during mixture production.

404.6.4 Type I Addition. For Type I liquid anti-strip additive used in drum mix plants, the
blending system shall add the material into a static in-line mixer between the asphalt binder
storage tank and the asphalt binder flow meter. For batch plants, the blending system shall add
the material into a static in-liner mixer between the asphalt binder storage tank and the mixing
plant injection point. Controls shall be in place so that blended material is not permitted to
recirculate back to the asphalt binder storage tank.

404.6.5 Type II Addition. For Type II liquid anti-strip blending systems, the blending system
shall uniformly apply the material to the cold feed prior to the drum for continuous, batch and
drum plants.

404.7 Hauling Equipment. Trucks used for hauling bituminous mixtures shall have tight, clean,
smooth, metal beds that have been thinly coated with a minimum quantity of lime solution or an
approved bituminous mixture release agent in accordance with Sec 1071 to prevent the mixture
from adhering to the beds. The release agent shall not be diluted less than the minimum rate
specified by the manufacturer and shall be applied with equipment recommended by the
manufacturer. Use of diesel fuel, fuel oil or other detrimental products as a bed coating or dilution
agent will not be permitted. Each truck shall have a cover of canvas or other suitable material of
such size to protect the mixture from the weather. The cover shall be securely fastened over all
sides of the truck bed. Truck beds shall be insulated, when necessary, such that the mixture will
be delivered on the road at the specified temperature.
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SECTION 407
TACK COAT

407.1 Description. This work shall consist of preparing and treating an existing bituminous or
concrete surface with bituminous material, in accordance with these specifications.

407.2 Material. All material shall be in accordance with Division 1000, Material Details, and
specifically as follows:

Item Section

Emulsified Asphalt or Performance
Graded Asphalt Binder

1015

407.3 Equipment. The contractor shall provide a system for heating and applying the
bituminous material. The system shall be designed, equipped, maintained and operated such that
emulsified asphalt or liquid asphalt, at even heat, may be applied uniformly on variable widths of
surface up to 15 feet with uniform pressure and an allowable variation from any specified rate of
+0.01 gallon per square yard. The system shall include a calibrated tank and a thermometer for
measuring temp erature of tank contents. The system shall be equipped with instrumentation that
continuously verifies application rates. The calibration of the system shall be approved by the
engineer prior to use, and the contractor shall furnish all equipment, material and assistance if
calibration is required.

407.4 Construction Requirements.

407.4.1 Preparation of Surface. The existing surface shall be free of all dust, loose material,
grease or other foreign material at the time the tack is applied. Any excess bituminous surface
mixture or bituminous joint material will be removed by MoDOT without cost to the contractor
before the tack is applied.

407.4.1.1 Coldmilled Surface. All coldmilled surfaces shall be in accordance with Sec 622.10,
except modified herein. Coldmilled surfaces shall be swept or vacuumed prior to tack coat
application. The sweeping or vacuuming requirement may be waived, if traffic is allowed onto the
coldmilled surface and is considered clean by the engineer.

407.4.1.2 Pre-wetting. Existing surfaces may be pre-wetted just prior to the tack coat
application. Pre-wetting shall consist of misting the surface with controlled spraying equipment
to achieve a damp condition with no standing water or shiny appearance.

407.4.2 Asphalt Emulsion Application. Asphalt emulsion shall be applied uniformly with a
pressure distributor or spray paver at the target rates indicated in the following table. Upon
approval by the engineer, the target application rate may be varied by +/- 0.02 gal/sy in the field,
based upon the existing pavement condition. The tack coat material shall be heated at the time of
application to a temperature in accordance with Sec 1015. When an asphalt emulsion is applied
through a pressure distributor, the tack coat shall be properly set and the tacked surface shall be
clean of all dirt before the next course is placed.

Tack Coat Application Rates
Surface Type Target Application Rzate; Target Application Razte;
Undiluted (gal/yd®) 20% Diluted (gal/yd®)
New Asphalt Surfaces 0.05 0.06
Existing Asphalt or Concrete Surfaces 0.08 0.10
Coldmilled Asphalt or Concrete Surfaces 0.10 0.13

227



407.4.2.1 Dilution of Asphalt Emulsions. Water may be added only by the tack coat
manufacturer and shipped to the jobsite. No dilution shall be allowed in the field. When water is
added to the asphalt emulsion, the resulting mixture shall contain no more than 20 percent of
added water. The contractor shall notify the engineer of the use of a diluted emulsion. The exact
quantity of added water shall be indicated on the manufacturer’s bill of lading, manifest or truck
ticket. The target application rate shall be adjusted to the diluted target application rate as
specified in the table under Sec 407.4.2.

407.4.2.2 Performance Graded (PG) Asphalt Binder. Hot applied PG graded asphalt binders
may be used as tack coat in lieu of emulsified asphalt. The PG graded binders shall be applied
uniformly with a pressure distributor to provide complete coverage of the preceding course or
layer. Safety procedures of hot applied asphalt shall be addressed in the contractor’s safety plan.
A pre-construction meeting shall be held to address all safety procedures and protocols of hot
applied asphalt prior to tack coat application.

407.4.3 Tack. The tack coat shall be applied in such a manner as to cause the least inconvenience
to traffic and to permit one-way traffic without tracking of asphalt emulsion. A bituminous
mixture shall not be placed upon a tacked surface that is not uniformly covered or surfaces that
have experienced excessive loss of tack due to tracking Re-application of tack due to excess
tracking or non-uniform coverage shall be at the contractor’s expense. All exposed tack coat shall
be covered with bituminous mixture prior to opening to traffic.

407.5 Method of Measurement. M easurement of asphalt emulsion to the nearest 10 gallons will
be made in accordance with Sec 1015. If water is added to asphalt emulsion, the quantity to be

paid for will be determined prior to the addition of water.

407.6 Basis of Payment. The accepted quantity of tack coat will be paid for at the contract unit
price. No direct payment shall be made for water added to the asphalt emulsion.
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SECTION 408
PRIME COAT

408.1 Description. This work shall consist of preparing and treating an existing surface with
bituminous material in accordance with these specifications, as shown on the plans or as directed
by the engineer.

408.2 Material. The type and grade of bituminous material will be specified in the contract.
Liquid asphalt may be changed one grade by the engineer during construction at no change in the
contract unit price. All material shall be in accordance with Division 1000, M aterial Details, and
specifically as follows:

Item Section
Type RC and MC Liquid Asphalts| 1015
Emulsified Asphalt 1015

408.3 Equipment. Equipment shall be in accordance with Sec 407.
408.4 Construction Requirements.

408.4.1 Preparation of Surface. The surface to be primed shall be shaped to the required grade
and cross section, shall be free from all ruts, corrugations, segregated material or other
irregularities, and shall be uniformly compacted by rolling. The surface shall be firm and slightly
damp when primer is applied. Delays in priming may necessitate reprocessing or reshaping to
provide a smooth compacted surface.

408.4.2 Application. Bituminous material shall be applied to the width of the section to be
primed by means of a pressure distributor in a uniform, continuous spread. The application rate
shall be as specified in the contract, or as revised by the engineer between 0.2 and 0.5 gallon per
square yard. The primer shall be heated at the time of application in accordance with the limits
provided in Sec 1015.

408.4.2.1 There shall be no overlapping of bituminous material. Pools of primer material
remaining on the surface after the application shall be removed. As soon as the bituminous
material has been absorbed by the surface and will not track, traffic may be routed onto the
treated traveled way. Any damage caused to the prime coat due to the contractor’s equipment or
decision to allow traffic on the roadway too soon shall be primed again at the contractor’s
expense.

408.4.2.2 The primer shall be properly cured and the primed surface shall be cleaned of all dirt
and surplus sand before the next course is placed.

408.5 Method of Measurement. Bituminous material will be measured to the nearest 10 gallons
in accordance with Sec 1015.

408.6 Basis of Payment. The accepted quantities of prime coat will be paid for at the contract

unit price for each of the pay items included in the contract. No direct payment will be made for
furnishing or applying any water required for dampening the surface to be primed.
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SECTION 409
SEALCOAT

409.1 Description. This work shall consist of placing bituminous material followed by placing
cover aggregate material.

409.2 Material. All material shall be in accordance with Division 1000, Material Details, and
specifically as follows:

Item Section

Aggregate for Seal Coats®| 1003
*The grade of aggregate will be
specified in the contract

409.2.1 All limestone and dolomite shall be either pre-coated as specified herein or fog sealed in
accordance with Sec 413.

409.2.2 Emulsified asphalt or polymer modified emulsions shall be in accordance with Sec 1015,
with the following exceptions:

Asphalt Emulsion Requirements

Tests on Asphalt Binder® | Test Method [Minimum|Maximum

Penetration @ 77°F ASTM D 5 60 150
Elastic Recovery @ 50°F, %|AASHTO T301]65

*These tests shall be done on the asphalt residue for emulsions and cutbacks.
409.2.3 Pre-coating binder shall be in accordance with Sec 1015 for PG binder or emulsions.

409.3 Job Mix Formula. The contractor shall submit the mix design to the laboratory for
approval no less than two weeks prior to placing the seal coat.

409.3.1 The mix design shall contain the following information:

(a) All possible sources intended for use, grade and certified test results for the asphalt
binder.

(b) Source, type (formation, etc.), ledge number if applicable, and gradation of the
aggregate.

(c) The grade and certified test results for the aggregate.
(d) The application rate used to pre-coat the aggregate as allowed in Sec 1003.

(e) The percent binder application rate, gallons per square yard. The adjustment factor
shall be included if specified in the contract plans.

() The aggregate application rate, pounds per square yard.

409.3.1.1 The target binder application rates for each aggregate grade, as found in Sec 1003, shall
be:

[ Grade [ar]az]Bi]B2] ]
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Target Binder Application Rate, gal/sya|0'38|0-28|0'38|0-28|0‘38|

Corrections to the rate listed may be included in the plans

409.3.2 A surface condition, aggregate properties and traffic volume correction may be provided
in the plans. This assessment will contain an allowable variance from the binder application rate.
The aggregate application rates shall not vary from the mix design by more than = 5 pounds per
square yard.

409.4 Equipment. Equipment shall be capable to perform the following:

(a) Heating and applying bituminous material, measuring temperature of tank contents
and continuously verify application rates. The calibration of the system shall be
accomplished by the contractor and approved by the engneer prior to use. The
contractor shall furnish all equipment, material, labor and supervision necessary to
perform this calibration. Equipment shall be calibrated subsequent to any repair that may
affect calibration.

(b) Removal of loose aggregate from applied surface.
(c) Seating of aggregate without causing aggregate fracture.

(d) Accurately measuring and uniformly spreading of the aggregate over the full width of
the bituminous material and have ability to vary the application width depending upon
road width. It shall also be able to have verifiable application rates. The calibration of the
system shall be accomplished by the contractor and approved by the engineer prior to
use. The contractor shall furnish all equipment, material, labor and supervision necessary
to perform this calibration. Equipment shall be calibrated subsequent to any repair that
may affect calibration.

409.5 Construction Requirements.

409.5.1 Weather Limitations. Bituminous material shall not be placed on any wet surface. Seal
coat shall only be placed when the ambient temperature and the temperature of the pavement on
which it is to be placed is above 60 F. Temperatures shall be obtained in accordance with
MoDOT Test Method TM 20.

409.5.1.1 Forecasted Weather. No seal coat shall be placed when the forecast from the National
Weather Service predicts ambient temperatures falling below 40 F within 24 hours of
construction.

409.5.2 Surface Preparation. The surface shall be thoroughly cleaned or swept to remove all
dirt, packed soil, or any other foreign material prior to spraying the bituminous material.

409.5.3 Application of Bituminous Material.

409.5.3.1 Bituminous material shall be uniformly applied within the temperature range
recommended by the manufacturer. Any bituminous material applied on adjacent Portland cement
or asphaltic concrete pavements, curbs, bridges or any areas not specified to be sealed shall be

removed by the contractor, at the contractor’s expense.

409.5.3.2 When pre-coating is required, the cover aggregate shall be pre-coated at a minimum rate
of 0.5 percent residual asphalt by weight of aggregate.
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409.5.4 Compaction. All aggregate shall be uniformly seated over the entire area being sealed in a
manner which minimizes aggregate loss and prevents crushing of aggregate.

409.5.5 Dust Control. The contractor may be required to control dust should airborne dust
become a concern, or as directed by the engineer.

409.5.6 Loose Aggregate. Loose aggregate shall be removed from curbs, gutters, sidewalks,
driveways, and other areas designated by the engineer.

409.6 Traffic Control.

409.6.1 During application of the seal coat, the contractor shall control traffic through the work
zone by means of pilot vehicles traveling at a maximum speed of 35 miles per hour. The
contractor shall designate a responsible person for receiving and resolving damage claims made by
the public. This person shall be available by telephone during the contractor's normal business
hours Monday through Friday.

409.6.2 The contractor shall provide contact information signs with their company name and
phone number on a variable width by 24 inch tall sign with black lettering on an orange
background. The first line shall state “CONTRACTOR” in uppercase 4 inch C highway font, the
second line shall contain the contractor name in upper/lower case 4 inch B highway font and the
third line shall contain the contractor’s phone number in 4 inch C highway font. Signs shall be
posted near the beginning and end of the project limits as approved by the engineer.

409.7 Basis of Acceptance. Acceptance shall be made no less than 14 days from completion of
the route. Seal coat will be evaluated for acceptance by the engineer based on the following

criteria:

(a) No location having bleeding of binder in excess of two square feet or a combined area
of bleeding greater than 10 square feet on any 50 foot length of two lane roadway.

(b) No continued or ongoing tracking from seal coat onto other roadways or adjacent
driveways.

(c) No transverse and longitudinal construction joints from the seal coat application that
are not straight, create a bump, or produce a poor riding surface.

(d) Longitudinal construction joints that are straight and contain no gaps.

(e) No asymmetric appearance stemming from longitudinal grooves or ridges in the
surface.

(f) A pavement treatment having complete aggregate coverage with full adherence to the
roadway.

The contractor is responsible for any damage claims that are associated with the seal coat until
the route is accepted by the engineer.

409.8 Method of Measurement.
409.8.1 Final measurement for aggregate in the completed seal coat will not be made except for

authorized changes during construction, or where appreciable errors are found in the contract
quantity.
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409.8.2 Where required, measurement of seal coat, complete in place, will be made to the nearest
square yard for aggregate.

409.8.3 Final measurement for binder will be in accordance with Sec 1015 and will be made to the
nearest 10 gallons for actual quantity used. Any revision or correction will be computed and
added to or deducted from the contract quantity.

409.9 Basis of Payment. The accepted quantities of seal coat aggregate and binder, in place, will
be paid for at the contract unit price. No separate pay ment will be made for pre-coating aggregate,
fog sealing, dust control, or for providing and installing contract information signs. If the binder
application rate includes a correction factor, it is included in the plan quantities.
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SECTION 413
S URFACE TREATMENTS

SECTION 413.10 MICRO-S URFACING.
413.10.1 Description. This work shall consist of producing and placing a mixture of cationic
polymer-modified asphalt emulsions, mineral aggregate, mineral filler, water, and other additives

as needed at locations shown on the plans or as directed by the engineer.

413.10.2 Material. All material shall be in accordance with Division 1000, M aterial Details, and
specifically as follows:

Item Section
Emulsified Asphalt| 1015
Aggregate 1002

413.10.2.1 Aggregate.

413.10.2.1.1 The mineral aggregate shall be flint chat from the Joplin area, an approved crushed
porphyry or an approved crushed steel slag. Blast furnace slag may be used from sources with a
documented history of satisfactory use and that have been previously approved by MoDOT for
use in micro-surfacing. For non-traffic areas such as shoulders, the mineral aggregate may be
crushed limestone or crushed gravel in accordance with Sec 1002.1. The aggregate shall be free of
cemented or conglomerated material and shall not have any coating or detrimental material.

413.10.2.1.2 Blends of approved aggregate may be supplied provided:
(a) The individual aggregates are reasonably uniform in gradation and other qualities.

(b) The aggregates are uniformly blended with designated proportions into a separate
stockpile prior to use. Aggregate may be blended directly into the supply truck provided
the blending device has been calibrated, gate settings are unchanged, and belt samples
indicate material gradation compliance.

(c) The proportion is not changed from the job mix formula during the course of
placement.

413.10.2.1.3 The final aggregate, or blend of aggregates, shall be in accordance with one of the
following gradations. In addition, the aggregate shall be + 5 percent of the designated job mix
gradation for all plus No. 200 material and within + 2 percent for the minus No. 200 material.

Aggregate Gradation Requirements
Type 11 Type I11/Type ITIR
Sieve |Percent Passing| Sieve [Percent Passing

3/8inch|100 3/8inch|100

No.4 190-100 No.4 170-90
No.8 [65-90 No.8 [45-70
No.16 [45-70 No.16 |28 -50
No.30 [30-50 No.30 [19-34
No.50 [18-30 No.50 [12-25
No.100]10-21 No.100]7-18
No.200|5-15 No.200|5-15
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413.10.2.1.4 The final aggregate mixture shall have no oversize material when deposited at the
stockpile site. If the stockpile area contains any particles exceeding the specified maximum sieve,
all aggregate shall be screened again as the aggregate is loaded into the final placement machine.

413.10.2.2 Mineral Filler. Mineral filler shall be Type 1 Portland cement or hydrated lime, and
shall be free of lumps or any other deleterious material.

413.10.2.3 Water. Water shall be potable and free of harmful soluble salts.

413.10.2.4 Additives. Any other material added to the mixture or to any of the component
materials to provide the required properties shall be supplied by the emulsion manufacturer.

413.10.2.5. Material Acceptance. All aggregate shall be sampled, tested and approved by the
engineer prior to use. Portland cement and hydrated lime may be accepted for use based on visual
examination.

413.10.3 Job Mix Formula. The manufacturer of the emulsion shall develop the job mix formula
and shall present certified test results for the engineer's approval. The job mix formula shall be
designed in accordance with the International Slurry Surfacing Association (ISSA) recommended
standards by an ISSA recognized laboratory. Mix acceptance will be subject to satisfactory field
performance. The job mix formula, all possible emulsion sources intended for use, all material,
the methods and the proportions shall be submitted for approval prior to use. Proportions to be
used shall be within the limits provided in the table below. If more than one aggregate is used, the
aggregates shall be blended in designated proportions as indicated in the job mix formula, and
those proportions shall be maintained throughout the placement process. If aggregate
proportions are changed, a new job mix formula shall be submitted for approval.

Material Requirement

Type Il Mineral aggregate, Ibs/yd? dry mass, min. |10 - 20

Type Il Mineral aggregate, 1bs/ yd2 dry mass, min.|15 - 30

Type I1IR As necessary

Polymer Modified Emulsion (residual), percent 5.5 to 10.5 by dry weight ofaggregate

Mineral Filler, percent by mass ofdry aggregate 0.0 to 3.0 by dry weight ofaggregate
Additive As required

413.10.3.1 All Types. The minimum dry mass per unit area will be based on a bulk specific
gravity (BSG) of 2.65. In the event that crushed steel slag aggregate is used as a part of the
blended aggregate or as the entire aggregate, the BSG of the final aggregate blend shall be
determined and shown as part of the job mix formula criteria. If the BSG is different from 2.65 by
more than 0.05, the above minimum masses shall be adjusted by dividing the specified unit mass
by 2.65 and multiplying by the new BSG. (For example, for a new BSG = 3.15, the new
minimum would be 3.15(10.8/2.65) = 23.8 Ibs./sy). These adjusted values shall be designated on
the job mix formula and will apply in the field.

413.10.3.2 Type II. For Type 11, if a specified thickness will be required, the amount of mineral
aggregate per square yard shall be increased as necessary to obtain the thickness.

413.10.3.3 Type III. When specified, Type III shall be applied in two passes of approximately
equal quantities, the first of which shall be to fill depressions and level the surface for the final

pass.

413.10.3.4 Type IIIR. For Type IIIR mixes, there will be no minimum or maximum unit
quantities. The contractor shall make the determination as to the amount necessary, except all
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depressed areas shall be filled level as specified. Type IIIR may be applied in more than one pass
at the contractor’s expense. Type IIIR shall not be added to Type II or Type III applications in
the field, but shall be a separate application.

413.10.4 Equipment.

413.10.4.1 Mixing Equipment. The micro-surfacing mixture shall be mixed and laid by a self-
propelled mixing machine. The mixing machine shall be able to accurately deliver and proportion
the aggregate, mineral filler, water, additive and emulsion to a revolving

multi-blade dual mixer and to discharge the thoroughly mixed product. The machine shall have
sufficient storage capacity for all components to maintain an adequate supply to the
proportioning controls.

413.10.4.1.1 Individual volume or weight controls for proportioning each item to be added to the
mix shall be provided. Each material control device shall be calibrated and properly marked. The
calibration shall be approved by the engineer prior to proportion. Each device shall be accessible
for ready calibration and placed such that the engineer may determine the amount of each material
used at the time.

413.10.4.1.2 The mixing machine shall be equipped with a water pressure system and nozzle-
type spray bar to provide a water spray to dampen the surface when required immediately ahead
of and outside the spreader box as required. No free flowing water shall be present.

413.10.4.2 Spreading Equipment. The micro-surfacing mixture shall be spread uniformly by
means of a mechanical-type spreader box attached to the mixer. The spreader box shall be
equipped with paddles or augers to agitate and spread the material uniformly throughout the box.
The paddles or augers shall be designed and operated so all the fresh mix will be agitated to
prevent the mixture from setting up in the box, causing side buildup and lumps.

413.10.4.2.1 The spreader box used for surface course construction shall be equipped with
flexible seals in contact with the road to prevent loss of mixture from the box. The box shall be
equipped with devices to adjust the thickness or grade of the surface and shall have a squeegee
strike-off rear plate.

413.10.4.2.2 A secondary strike-off shall be provided to improve surface texture. The secondary
strike-off shall have the same adjustments as the spreader box.

413.10.4.2.3 The spreader box used for rut-filling shall have two metal strike-offs, angled from
each side toward the center at approximately 45 degrees. Interrupted flight augers shall be used
ahead of the first strike-off plate to spread the mix and maintain laminar flow. The second strike-
off plate shall be adjusted to produce the desired grade and depth. The first strike-off and augers
shall be adjustable up and down in order to maintain a fairly uniform flow or roll of material in
front of the second strike-off. A rubber squeegee shall be attached to the adjustable metal plate at
the rear of the spreader box, behind the second strike-off, to texture the surface. The adjustable
metal plate shall have sufficient clearance not to affect the grade established by the second strike-
off.

413.10.5 Construction Requirements.
413.10.5.1 Test Strip. A test strip 500 feet long and the width of one lane shall be provided. The
test strip will be evaluated for 24 hours after placement and will be subject to approval from the

engineer before any further production. If unsatisfactory, the test strip shall be removed and
another strip placed for evaluation at the contractor’s expense.
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413.10.5.2 Surface Preparation. The surface shall be thoroughly cleaned of all vegetation, loose
material, dirt, mud, and other objectionable material and shall be pre-wetted as required
immediately prior to application of the micro-surfacing All pavement marking shall be removed,
maintained, and compensated for in accordance to Sec 620.

413.10.5.3 Application. The micro-surfacing mixture shall be spread to fill cracks and minor
surface irregularities, and shall leave a uniform surface. No lumping, balling or unmixed aggregate
will be permitted. Longitudinal joints shall be placed on lane lines. Excessive overlap will not be
permitted. The finished micro-surfacing shall have a uniform texture free of scratches, tears and
other surface irregularities. The contractor shall repair the surface if any of the following
conditions exist:

(a) More than one surface irregularity that is 1/4 inch or wider and 10 feet or longer in
any 100-foot section of the micro-surfacing.

(b) More than three surface irregularities that are 1/2 inch or wider and more than 6
inches long in any 100-foot section of the micro-surfacing.

(c) Any surface irregularity that is one inch or wider and more than 4 inches long. The
finished longitudinal and transverse joints in the micro-surfacing shall be complete and
uniform.

413.10.5.3.1 The contractor shall repair joints if any of these conditions exist:
(a) Build-up of micro-surfacing material at the joints.
(b) Uncovered areas at the joints.

(c) Longitudinal joints with more than 1/2 inch vertical space between the surface and a
4-foot straightedge placed perpendicular to the joint.

(d) Transverse joints with more than 1/4 inch vertical space between the surface and a 4-
foot straightedge placed perpendicular to the joint.

413.10.5.3.2 The edges of the micro-surfacing shall follow the centerline, lane lines, shoulder lines
and curb lines. The edges shall be repaired if the edges vary more than 3 inches from a 100-foot
straight line or from a 100-foot arc on a curved section. The repaired surface shall be dense with a
uniform texture.

413.10.5.3.3 Any successive passes shall be separated such that each layer placed undergoes
approximately 12 hours of traffic for compaction and curing.

413.10.5.3.4 Type IIIR applications to raise shoulders or fill ruts shall be applied with the rut
spreader box, and the contractor shall place a strip as designated in the contract documents to
raise an area to match the surroundings. Rutting or traffic-bearing applications, excluding
shoulders, shall be crowned 1/8 to 1/4 inch per inch of depth, to allow for compaction. Shoulder
applications shall drain and slope uniformly downward to the shoulder point. A Type Il or Type
III application may follow as a surface course if specified in the contract documents.

413.10.5.3.5 Micro-surfacing shall not be placed over steel expansion plates.

413.10.5.3.6 When micro-surfacing is placed on concrete, a tack coat shall be applied first in
accordance with Sec 407 and shall be given adequate time to break.
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413.10.5.3.7 The micro-surfacing shall permit traffic operations on a 1/2 inch thick surface within
one hour after placement at 75 F and 50 percent humidity.

413.10.5.4 Weather Limitations. Micro-surfacing shall not be placed when either the air
temperature or the temperature of the surface on which the mixture is to be placed is below 50 F,
when it is raining, or when there is a chance of temperatures below 32 F within 24 hours after
placement. Temperatures shall be obtained in accordance with MoDOT Test M ethod TM 20.

413.10.5.5 Repair of Damaged Areas. Any traffic-damaged, marred areas or deficiencies as
defined in Sec 413.10.5.3 shall be repaired by the contractor at the contractor’s expense.

413.10.5.6 Incidental Construction. Areas that cannot be reached with the mixing machine shall
be surfaced using hand squeegees to provide complete and uniform coverage. Utilities shall be
protected from coverage by a suitable method. Work at intersections shall be done in stages, or
blotter material shall be used to allow crossing or turning movements. Regardless of the method,
no marred sections will be permitted.

413.10.6 Method of Measurement. Final measurement of completed Type II and Type III
surface will not be made except for authorized changes during construction, or where appreciable
errors are found in the contract quantity. Where required, measurement of Type II, Type III and
Type IIIR micro-surfacing, complete in place, will be made to the nearest square yard. Final
measurement of Type IIIR surface may be made as necessary to determine the actual areas
placed. Field measurement will be based on the estimated width and length dimensions necessary
to bring a designated area to a level plane, and not necessarily for the full rutted area. The revision
or correction will be computed and added to or deducted from the contract quantity.

413.10.7 Basis of Payment. The accepted quantities of micro-surfacing will be paid for at the
contract unit price for each of the pay items included in the contract. No additional payment will
be made for removing and replacing test strips.

SECTION 413.20 SCRUB S EAL.
413.20.1 Description. This work shall consist of producing and placing a polymer modified

asphalt (scrub seal) emulsion intended for use as a surface rejuvenation treatment and to fill and
seal cracks.

413.20.2 Material. All material shall be in accordance with Division 1000, M aterial Details, and
specifically as follows:

Item Section
Aggregate®|1005.3
Emulsion 1015
Aggregate substitutions may
be allowed as approved by
the engineer.

413.20.3 Equipment.

413.20.3.1 Aggregate Spreader. The aggregate spreader shall be self-propelled and capable of
evenly spreading aggregate.

413.20.3.2 Pneumatic Tire Roller. The pneumatic tire roller shall be in accordance with Sec
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401.

413.20.3.3 Brooms. Brooms shall be capable of adequately scrubbing the mixture into the cracks
and surface.

413.20.4 Construction Requirements.

413.20.4.1 Surface Preparation. The surface shall be thoroughly cleaned of all vegetation, loose
material, dirt, mud and other objectionable material immediately prior to application of the scrub
seal emulsion.

413.20.4.2 Application. The scrub seal emulsion shall be uniformly applied with a pressure

distributor at the rate specified in the contract or as designated by the engineer. The mixture shall
be spread to fill cracks and minor surface irregularities and shall leave a uniform surface.

413.20.4.3 Physical Characteristics for Scrub Seal Emulsion.

Properties Minimum|Maximum
Application rate ofemulsion, gallons/sq. yard® 0.18 0.22
Emulsion Temperature, F 110 160
Application rate ofaggregate, 1b./sy® 16 22
Time ofset prior to opening,hoursb 2

#Application rate may change, final decision will be made by the engineer.
®The final decision for opening will be made by the engineer.

413.20.4.4 Method of Placement. After proper surface preparation, a distributor truck shall
place the scrub seal emulsion at the prescribed rate. The distributor truck shall pull the broom
assembly to sweep and spread the emulsion uniformly on the surface and into the cracks of the
pavement.

413.20.4.4.1 Fine aggregate shall be placed immediately after the application of the emulsion and
prior to the emulsion breaking. Immediately following the aggregate spreader, a second broom
assembly shall be pulled to combine the aggregate with the emulsion.

413.20.4.4.2 The pneumatic tire roller shall immediately follow the second broom and shall make
a minimum of two passes.

413.20.4.4.3 All excess sand shall be removed from the roadway, paved shoulders and paved side
roads within 24 hours of application or as directed by the engineer.

413.20.4.5 Weather Limitations. The scrub seal emulsion shall not be placed on any wet surface
or when the ambient temperature or the temperature of the pavement on which the mixture is to
be placed is below 60 F. Temperatures shall be obtained in accordance with MoDOT Test
Method TM 20.

413.20.4.6 Damaged or Marred Areas. Any traffic damaged or marred areas shall be repaired by
the contractor at the contractor’s expense.

413.20.5 Method of Measurement. Final measurement of the completed surface will not be

made except for authorized changes during construction, or where appreciable errors are found in
the contract quantity. Where required, measurement of scrub seal emulsion and mineral aggregate,
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complete in place, including multiple passes or courses, will be made to the nearest square yard.
M easurement of individual passes or courses will not be made. The revision or correction will be
computed and added to or deducted from the contract quantity.

413.20.6 Basis of Payment. The accepted quantity of scrub seal, in place, will be paid for at the
contract unit price.

SECTION 413.30 ULTRATHIN BONDED AS PHALT WEARING S URFACE.

413.30.1 Description. This work shall consist of producing and placing an ultrathin bonded
asphalt wearing surface.

413.30.2 Material. All material shall be in accordance with Division 1000, M aterial Details, and
specifically as follows, except as modified herein:

Item Section

Coarse Aggregate| 1002.2
Fine Aggregate [1002.3
Mineral Filler 1002.4

413.30.2.1 Coarse Aggregate. Coarse aggregate may consist of crushed gravel, limestone,
dolomite, porphyry, steel slag, flint chat, or blends of two or more of these aggregates will be
acceptable. When coarse aggregate for these mixes are from more than one source or of more than
one type of material, the coarse aggregate shall be proportioned and blended to provide a uniform
mixture. Coarse aggregate shall be material predominantly retained above the No. 4 sieve and shall
be in accordance with the following requirements:

Coarse Aggregate Modified Requirements
Test Method Min | Max
Los Angeles Abrasion Value, % Loss*|AASHTO T 96 35
Soundness, % Loss, SodiumSulfate® |AASHTO T 104 12
Flat & Elongated Ratio, % @ 3:1° ASTM D 4791 25
% Crushed, single face? ASTMD 5821 | 95
% Crushed, two faces” ASTM D 5821 85
Micro-Deval, % loss® AASHTO T327 18

Tests shall be determined on each individual ledge basis.
®Tested on the coarse portion of the blended aggregate

413.30.2.2 Fine Aggregate. Fine aggregate shall be material predominantly passing the No. 4
sieve and shall be in accordance with the following requirements:

Fine Aggregate Modified Requirements

Tests Method Min|Max
Sand Equivalent® AASHTO T176| 45
Methylene Blue® AASHTO T330 10
Uncompacted Woid Content?|AASHTO T304[ 40

Tested on the fine portion of the blended aggregate
413.30.2.3 Reclaimed Asphalt Pavement. The RAP shall be in accordance with Sec 403.2.6

and shall have 100 percent passing the 3/8 inch and no less than 70 percent passing the No. 4
sieve. The mixture shall contain no less than 80 percent effective virgin binder.
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413.30.2.4 Asphalt Binder. The asphalt binder shall be in accordance with Sec 1015, including all
subsections pertaining to PG76-22.

413.30.2.5 Polymer Modified Emulsion Membrane. The emulsion shall be polymer modified
and shall be in accordance with Sec. 1015.

413.30.3 Job Mix Formula. At least 30 days prior to placing any mixture on the project, the
contractor shall submit a mix design to Construction and M aterials for approval. Representative
samples from each ingredient for the mix shall be submitted with the mix design.

413.30.3.1 Proficiency Sample Program. Laboratories that participate in and achieve a score of
three or greater in the AASHTO proficiency sample program for T 11, T 27, T 84, T 85, T 166,
T 176, T 209, T 304 (ASTM C 1252), T 308 and T 312 will have the mixture verification
process waived. The mix design shall be submitted to Construction and M aterials for approval at
least seven days prior to mixture production.

413.30.3.2 Required Information. The mix design shall include raw data from the design process
and contain the following information:

(a) All possible sources intended for use, and grade and specific gravity of asphalt binder.

(b) Source, type (formation, etc.), ledge number if applicable, and gradation of the
aggregate.

(c) Bulk and apparent specific gravities and absorption of each aggregate fraction in
accordance with AASHTO T 85 for coarse aggregate and AASHTO T 84 for fine
aggregate including all raw data.

(d) Specific gravity of hydrated lime, mineral filler or baghouse fines, if used, in
accordance with AASHTO T 100.

(e) Percentage of each aggregate component.

(f) Combined gradation of the job mix.

(g) Percent asphalt binder, by weight, based on the total mixture.

(h) Theoretical maximum specific gravity (G,,,,) as determined by AASHTO T 209, in
accordance with Sec 403.19.3.1, after the sample has been short term aged in accordance
with AASHTO R 30.

(i) The tensile strength ratio as determined by AASHTO T 283 including all raw data.

(j) Mixing temperature and gyratory molding temperature.

(k) Bulk specific gravity (Gg,) of the combined aggregate.

(1) Percent chert contained in each aggregate fraction.

(m) Percent deleterious contained in each aggregate fraction.

(n) Blended aggregate properties for clay content, angularity, and thin and elongated
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particles.

(0) Draindown for mixture.

(p) Film thickness for mixture
413.30.4 Composition of Mixture.

413.30.4.1 Asphalt Amount. The amount of asphalt binder in the mixture shall meet the
following limits for the type of mixture specified in the contract.

Mix Design Criteria
Type A | Type B | Type C
Asphalt Content, %|5.3 = 5.8{5.1 —=5.6/4.9 -5.6

413.30.4.2 Gradation. Prior to mixing with asphalt binder, the combined aggregate gradation,
including filler if needed, shall meet the following gradation for the type of mixture specified in
the contract.

Mix Design Criteria
Composition by Weight Percentages
Type A Type B Type C
Sieves |% Passing|% Passing|% Passing

3/4in. 100 100
1/2 in. 97-100 85100
3/8in. 100 75-100 |50-80

No.4 40-55 25—41 25—-41
No.8 [22-32 17-27 17-27
No.16 |I5-25 23 max. 23 max.

No.30 |18 max. 18 max. 18 max.
No.50 |13 max. 13 max. 13 max.
No.100]10 max. 10 max. 10 max.

No0.200[4.0-6.0 |40-60 ]40-6.0

413.30.4.3 Film Thickness. The film thickness shall be a minimum 10.0 microns when
calculated using the effective asphalt content in conjunction with the surface area for the aggregate
in the Job Mix Formula. The surface area factors can be found in Table 6.1 of the Asphalt
Institute M S-2, Mix Design Methods for Asphalt Concrete and Other Hot Mix Types, Sixth
Edition.

413.30.4.4 Non-Carbonate Aggregate Requirement. Mixtures containing limestone coarse
aggregate shall contain a minimum amount of non-carbonate aggregate as shown in the table below,
or the aggregate blend shall have an acid-insoluble residue (A.L.R.), MoDOT Test Method TM
76, meeting the plus No. 4 sieve criteria of crushed non-carbonate material. Non-carbonate
aggregate shall have an A.L.R. of at least 85 percent insoluble residue.

Coarse Aggregate (+ No.4)|Minimum Non-Carbonate by Volume
Limestone 30% Plus No. 4
Dolomite No Requirement

413.30.4.5 Drain Down. Drain down from the loose mixture shall not exceed 0.10 percent when
tested in accordance with AASHTO T 305.

413.30.4.6 Moisture Susceptibility. The mixture shall have a tensile strength ratio (TSR) of 80
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percent or greater when compacted to 3.7 inches with 7 = 0.5 percent air voids and tested in
accordance with AASHTO T 283.

413.30.5 Construction Requirements.

413.30.5.1 Weather Limitations. A damp pavement surface may be acceptable for placement if
free of standing water and favorable weather conditions are expected to follow. Mix shall not be
placed if the air temperature or the temperature of the surface on which the mixture is to be
placed is below 50 F, the surface is wet or frozen, or weather conditions prevent the proper
handling or finishing of the mixture. Temperatures shall be obtained in accordance with MoDOT
Test Method TM 20.

413.30.5.2 Paver. The paver shall be capable of spraying the polymer modified asphalt emulsion
membrane, applying the hot mix asphalt overlay and leveling the surface of the mat in one pass.
Wheels or other parts of the paving machine shall not come in contact with the polymer modified
emulsion membrane before the hot mix asphalt concrete wearing course is applied. The screed
shall have the ability to crown the pavement at the center and shall have vertically adjusted
extensions to accommodate the desired pavement profile.

413.30.5.3 Surface Preparation. Immediately prior to placing the ultrathin bonded asphalt
wearing surface, the roadway surface shall be thoroughly cleaned of all vegetation, loose material,
dirt, mud and other objectionable material. All non-working surface cracks with an opening size
exceeding 1/4 inch and any size working crack shall be sealed prior to placement of the ultrathin
bonded asphalt wearing surface. Immediately prior to spraying the polymer modified emulsion
membrane, the surface shall be free of fresh bituminous mix. The ultrathin bonded asphalt wearing
surface shall not be placed until the sealant has cured. Curing time of sealant shall be in
accordance with the manufacturer’s recommendations.

413.30.5.4 Application of Membrane. The polymer modified emulsion membrane application
shall be applied in accordance with the manufacturer’s recommendations. The sprayer shall
accurately and continuously monitor the rate of spray and shall provide a uniform application
across the entire width to be overlaid.

413.30.5.4.1 Adjusting Membrane Rate. The enginecer may make adjustments to the spray rate
based on the existing pavement surface conditions and the recommendations of the polymer
modified emulsion membrane manufacturer.

413.30.5.4.2 Application Rate of Membrane. Unless otherwise shown on the plans, the target
field application rate of the asphalt emulsion shall be as follows for the type of mixture specified
in the contract.

Membrane Application Rate
Field Application Rate
(gal/sy)

Type A 0.15
Type Band C 0.19

Mixture Type

413.30.5.4.2.1 Tolerance for Membrane Application Rate. At any given time during
placement, the application rate of the asphalt emulsion shall be within 0.02 gal/sy of the target
field application rate in the table or as indicated in the plans. The yield of the application rate
over the entire project area shall be within 0.01 gal/sy of the target field application rate given in
the table or as indicated in the plans.

413.30.5.5 Application of Mixture. The hot mix asphalt concrete shall be applied at a
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temperature of 290 to 330 F and shall be spread over the polymer modified emulsion membrane
immediately after application of the polymer modified emulsion. The hot asphalt concrete
wearing course shall be placed over the full width of the polymer modified emulsion membrane
with a heated vibratory-tamping bar screed.

413.30.5.5.1 Handwork. For handwork, the hot mix asphalt shall be applied within five minutes
after the application of the polymer modified emulsion.

413.30.5.5.2 Application Rate of Mixture. The target application rate of the ultrathin bonded
asphalt wearing course shall be as shown on the plans. The application rate shall be adjusted to
minimize fracturing of the top size aggregate by the screed. The engineer will determine the
acceptable extent of fracturing at the edges for tapering purposes.

413.30.5.6 Rolling. Rolling of the wearing course shall consist of no more than three passes
immediately following placement of the ultrathin bonded asphalt wearing course with a steel,
double-drum, asphalt roller with a minimum weight of 10 tons. All rolling shall be completed
before the material temperature has fallen below 195 F. Rollers shall be equipped with a
functioning water system and scrapers to prevent adhesion of the fresh mix onto the roller drums.
An acceptable release agent approved by the engneer may be added to the water system to
prevent adhesion of the fresh mix to the roller drum and wheels. Rolling shall be done in the static
mode. Excessive rolling to the extent of aggregate degradation will not be permitted. The engineer
will determine the acceptable extent of fracturing at the edge of the pavement from the rolling
operation. New pavement shall not be opened to traffic nor shall any roller sit idle on the
pavement until the rolling operation is complete and the material has been cooled below 140 F.

413.30.5.7 Bituminous Mixing Plants. Bituminous mixing plants and preparation of materials
and mixtures shall be in accordance with Sec 404.

413.30.5.8 Hauling Equipment. Trucks used for hauling bituminous mixtures shall be in
accordance with Sec 404.

413.30.5.9 Wearing Course. The finished wearing course shall have a minimum thickness of 1/2
inch for Type A, 3/4 inch for Type B, and 3/4 inch for Type C.

413.30.5.10 Pavement Marking. Pavement marking shall be replaced in accordance with Sec
620.

413.30.5.11 Acceptance. Acceptance will be based on test results indicating that the ultrathin
bonded asphalt wearing surface meets the specification requirements, the contractor following the
approved QC Plan, and favorable comparison of the contractor’s QC test and the engineer’s QA
test.

413.30.6 Quality Control.

413.30.6.1 Quality Control Operations. Quality control shall be conducted in accordance with
Sec 403.17, except as follows.

413.30.6.1.1 Aggregate Gradation. Sieve analysis shall be performed for every 600 tons of
mixture produced Test shall be performed in accordance with AASHTO T 27 from randomly
samp led material taken from the composite cold feed belt or the hot bins.

413.30.6.1.2 Asphalt Content. The asphalt binder content shall be determined for each 600 tons

of mixture produced. Test shall be performed in accordance with AASHTO T 287 or AASHTO
T 308. Samples for determination of the asphalt binder content shall be retrieved from the hot
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elevator at the asphalt plant or from the transport truck at the plant by random sampling.

413.30.6.1.3 Deleterious Content. Deleterious content shall be determined for every 600 tons
of mixture produced. Test shall be performed in accordance with MoDOT Test Method TM 71
from randomly sampled material taken from the composite cold feed belt.

413.30.6.2 Gradation and Asphalt Binder Tolerances. The total aggregate gradation and
asphalt content shall be within the range specified in Sec 413.4.1, Sec 413.30.4.2 and the
maximum variations from the approved job mix formula shall be within the following tolerances:

Gradation and Asphalt Binder Tolerances
Percent Passing
Sieves Type A [Type B |Type C
3/4 in. - - -
1/2 in. - +5.0
3/8 in. - +5.0 -
No.4 +5.0 | £4.0 [ £4.0
No.8 +4.0 [ £4.0 | £40
No. 16 +4.0 - -
No.200 +1.0 [+1.0 [ £1.0
Asphalt Content,% | £0.3 | £0.3 | +0.3

413.30.6.3 Deleterious Content Tolerance. The deleterious content of the material retained on
the No. 4 sieve shall not exceed the limits specified in Sec 1002.2.

413.30.6.4. Verifying Membrane Rate. The application rate of the polymer emulsion membrane
shall be verified by dividing the volume of polymer modified emulsion membrane used by the area
of paving for that day.

413.30.6.5 Mix Adjustments. The contractor may make field adjustments to the job mix formula
as noted herein. The adjusted job mix formula shall be in accordance with the mix design
requirements of Sec 413.30.4. The engineer shall be notified prior to making any change in the
cold feed settings, the hot bin settings or the binder content. No additional fractions of material or
new material will be permitted for field adjustments.

413.30.6.6 Defective Areas. The contractor shall remove and replace defective areas at the
contractor’s expense with material meeting specification requirements as directed by the engineer.

413.30.7 Quality Assurance. Quality assurance will be conducted in accordance with Sec 403
except as follows.

413.30.7.1 Sampling Frequency. Corrective action shall be taken by the contractor if any QA
tests are outside the QC tolerances shown in Sec 413.30.6.2. The engineer will, at a minimum,
independently sample and test at the following frequency:

Sample Frequency]

Aggregate Gradation | per day

Asphalt Binder Contentf1 per day

Deleterious Content 1 perda

413.30.7.2 Testing Retain Samples. The engineer will test, at a minimum, one retained QC
gradation sample and one retained QC asphalt binder content sample per calendar week. The
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engineer’s test results, including all raw data, will be made available to the contractor by the next
working day.

413.30.7.2.1 Aggregate Comparison. A favorable aggregate comparison will be achieved when
test results are within the specified tolerances shown in Sec 403.18.2.

413.30.7.2.2 Asphalt Content Comparison. A favorable asphalt content will be achieved when
test results are within 0.3 percent.

413.30.8 Method of Measurement. Final measurement of the completed surface will not be
made except for authorized changes during construction, or where appreciable errors are found in
the contract quantity. Where required, measurement of ultrathin bonded asphalt wearing surface,
complete in place, will be made to the nearest square yard. The revision or correction will be
computed and added to or deducted from the contract quantity.

413.30.9 Basis of Payment. The accepted quantity of ultrathin bonded asphalt wearing surface
will be paid for at the contract unit price.

SECTION 413.13.31 BONDED HOT MIX ASPHALT USING POLYMER MODIFIED
EMULSION MEMBRANE.

413.31.1 Description. This work shall consist of the placement of a Polymer M odified Emulsion
Membrane prior to a bituminous overlay of hot asphaltic concrete pavement. The Polymer
M odified Emulsion M embrane shall be spray applied immediately prior to the application of the
hot asphaltic concrete pavement so as to produce a homogeneous surface in accordance with Secs
401, 402, or 403.

413.31.2 Materials. The Polymer M odified Emulsion M embrane shall be in accordance with Sec
1015.20.6.2.

413.31.3 Construction Requirements. The asphaltic concrete pavement shall be placed in
accordance with Secs 401, 402, or 403, except as modified herein.

413.31.4 Equipment. No wheel, track or other part of the paving machine or any hauling
equipment shall come in contact with the Polymer Modified Emulsion Membrane before the
asphaltic concrete pavement mixture is applied.

413.31.5 Application of Polymer Modified Emulsion Membrane.

413.31.5.1 The Polymer M odified Emulsion M embrane shall be sprayed at a temperature of 120
- 180°. The sprayer shall accurately and continuously monitor the application rate and provide a
uniform coverage across the entire width to be overlaid. The target application rate of the asphalt
emulsion membrane shall be 0.20 gallons per square yard. The Engineer may make adjustments to
the application rate based upon the existing pavement surface conditions and the
recommendations of the Polymer Modified Emulsion Membrane supplier; however, the
application rate shall be within +/- 0.05 gallon per square yard of the target application rate.

413.31.5.2 The application rate of the Polymer M odified Emulsion M embrane shall be verified
by dividing the volume (of Polymer Modified Emulsion M embrane used) by the area of paving
for that day.

413.31.5.3 No water shall be added to the Polymer M odified Emulsion M embrane.

413.31.6 Method of Measurement. Measurement of the Polymer Modified Emulsion
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M embrane shall be based on the volume in gallons in accordance with Sec 1015.

413.31.7 Basis of Payment. The accepted quantity of the Polymer Modified Emulsion
M embrane will be paid for at the contract unit price.

SECTION 413.40 BITUMINOUS FOG SEALING.

413.40.1 Description. This work shall consist of furnishing diluted asphalt emulsion and
preparing and sealing surfaces by means of a bituminous distributor.

413.40.2 Material. Asphalt emulsion grades SS-1, SS-1H, CSS-1, or CSS-1H shall be in
accordance with Sec 1015 and shall be used unless otherwise directed by the engineer.

413.40.3 Equipment. The distributor shall be designed, equipped, maintained and operated such
that liquid asphalt at even heat may be applied uniformly on variable widths of surface up to 15
feet at readily determined and controlled rates from 0.02 to 1.00 gallon per square yard, with
uniform pressure, and with an allowable variation from any specified rate not to exceed 0.02
gallon per square yard. The distributor equipment shall include a tachometer, pressure gauges, a
calibrated tank and a thermometer for measuring temperatures of tank contents. Distributors shall
be equipped with a power unit for the pump, and with full circulation spray bars adjustable both
laterally and vertically. The calibration of all distributors shall be approved by the engineer prior
to use, and the contractor shall furnish all equipment, material and assistance necessary if
calibration will be required.

413.40.4 Construction Requirements.

413.40.4.1 Asphalt emulsion shall be applied only during weather conditions under which
satisfactory application and curing can be obtained. Asphalt emulsion shall not be placed on a
damp or wet surface except as approved by the engineer. The surface shall be free of
objectionable material prior to sealing.

413.40.4.2 The asphalt emulsion shall be diluted with water prior to application. The dilution
rate shall be as shown on the plans or as directed by the engineer. The contractor shall provide
documentation to the engineer that the specified coating system has been properly diluted.

413.40.4.3 The diluted asphalt emulsion shall be uniformly applied at the rate of 0.20 gallon per
square yard surface. The application rate may be adjusted as directed by the engineer.
Application widths shall be such that the entire surface is covered in one app lication.

413.40.4.4 Care shall be taken such that asphalt emulsion is applied only to designated areas.
Sand dams or other approved means may be necessary to prevent emulsion from being applied
outside of designated areas. Pavement marking obliterated by this operation shall be replaced by
the contractor at the contractor’s expense in accordance with Sec 620, unless otherwise provided
for in the contract.

413.40.4.5 After application of the sealant, the surface shall be tack-free and capable of being
open to traffic within four hours without tracking.

413.40.5 Method of Measurement. Measurement of the undiluted asphalt emulsion, complete
in place and accepted by the engineer, will be made to the nearest gallon in accordance with Sec

1015.

413.40.6 Basis of Payment. The accepted quantity of bituminous fog seal will be paid for at the
contract unit price for undiluted asphalt emulsion for seal that is mixed and used on the project.
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Diluted asphalt emulsion that is delivered to the job site, but not applied to the surface, will not
be considered for payment. No direct payment will be made for sand.

SECTION 413.50 BITUMINOUS PAVEMENT CRACK SEALING.

413.50.1 Description. This work shall consist of preparing and sealing all working transverse and
longitudinal cracks in bituminous pavement as shown on the plans or as directed by the engineer.

413.50.2 Material. The sealant shall be a single-component material in accordance with
AASHTO M 324, except as herein modified.

413.50.2.1 The sealant shall be capable of being reheated to pouring temperatures at least once
after the initial heating, while retaining the sealant’s physical characteristics.

413.50.2.2 Penetration at 77 F, 50 grams, 5 seconds, shall be no less than 50 or greater than 90.
413.50.2.3 When tested at 77 F, the resilience recovery shall be a minimum of 50 percent.

413.50.2.4 The sealant shall meet all physical requirements after prolonged heating for six hours
with constant mixing in a laboratory melter at the recommended field pouring temperature,
complete cool down, and reheating to the recommended pouring temperature.

413.50.3 Construction Requirements.

413.50.3.1 The engineer will mark the cracks to be sealed. Sealant shall not be placed when the
pavement is wet, or when the ambient or pavement temperature falls below 40 F. The contractor
shall furnish to the engineer the manufacturer’s recommendations for mixing and application,
including temperature restrictions, and shall prepare and apply the crack sealant in accordance
with the manufacturer’s recommendations.

413.50.3.2 Cracks shall be routed or sawed to provide a reservoir centered over the existing crack.
The reservoir shall be slightly larger than the existing crack, with a minimum size of 1/2-inch wide
x 1/2-inch deep. The crack shall be clean, free from all loose and foreign material, and dry, prior to
application of the sealant. Loose material on the surface within

2 inches of the crack shall be removed to permit proper adhesion.

413.50.3.3 The sealant shall be applied to the reservoir from the bottom up. The reservoir shall
be slightly overfilled and excess material squeegeed with a V or U-shaped squeegee, level to the

adjoining surface pavement forming a wipe zone 3 to 4 inches wide.

413.50.3.4 The contractor shall apply a light coating of sand or other blotting material to the
surface of the newly placed sealant if traffic results in tracking of the crack sealing material.

413.50.4 Method of Measurement. Measurement of crack sealing will be made to the nearest
linear foot of cracks sealed, complete in place, and accepted by the engineer.

413.50.5 Basis of Payment. The accepted quantity of pavement crack sealing will be paid for at
the contract unit price.

SECTION 413.60 PORTLAND CEMENT CONCRETE PAVEMENT JOINT/CRACK
SEALING.

413.60.1 Description. This work shall consist of preparing and resealing all existing transverse
and longitudinal joints, and working transverse and longitudinal cracks in Portland cement
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concrete pavement (PCCP) as shown on the plans or as directed by the engineer.
413.60.2 Material. Sealant material shall be in accordance with Sec 1057.
413.60.3 Construction Requirements.

413.60.3.1 The engineer will mark the existing joints and cracks to be sealed. The sealant shall not
be placed when the pavement is wet, or when the ambient or pavement temperature falls below
40 F. The contractor shall furnish to the engineer the manufacturer’s recommendations for mixing
and application, including temp erature restrictions, and shall prepare and apply the crack sealant
in accordance with the manufacturer’s recommendations.

413.60.3.2 Cracks shall be routed or sawed to provide a reservoir centered over the existing crack.
The reservoir shall be slightly larger than the existing crack, with a minimum size of 3/8-inch wide
x d/4 deep, where d is the thickness of the pavement. The joint/crack shall be clean, free from all
loose and foreign material, including existing sealant, and dry prior to application of the sealant.

413.60.3.3 Sealant shall be applied to the joint or reservoir uniformly from the bottom to 1/2 inch
from the top. Any excess material shall be removed from the pavement surface.
413.60.4 Method of Measurement. Measurement of crack sealing will be made to the nearest

linear foot of cracks sealed, complete in place, and accepted by the engineer.

413.60.5 Basis of Payment. The accepted quantity of pavement crack sealing will be paid for at
the contract unit price.

SECTION 413.70 BITUMINOUS PAVEMENT CRACK FILLING.

413.70.1 Description. This work shall consist of preparing and filling all cracks in bituminous
pavement as shown on the plans or as directed by the engineer.

413.70.2 Material. Filler material shall be in accordance with one of the following:

Item Section
Asphalt Binder 1015.3
Polymer Modified Emulsion|1015.20.5
Crack Sealing Material 413.50.2

413.70.3 Construction Requirements.

413.70.3.1 The engineer will mark the cracks to be filled. Filler material shall not be placed when
the pavement is wet, or when the ambient or pavement temperature falls below 40 F. The
contractor shall furnish to the engineer the manufacturer’s recommendations for mixing and
application, including temperature restrictions, and shall prepare and apply the crack filler
material in accordance with the manufacturer’s recommendations.

413.70.3.2 The crack shall be clean, free from all loose and foreign material, and dry prior to
application of the filler material. Loose material on the surface within 2 inches of the crack shall

be removed to permit proper adhesion.

413.70.3.3 Filler material shall be applied to the crack from the bottom up. The crack shall be
slightly overfilled and excess material squeegeed with a V or U-shaped squeegee, level to the

249



adjoining surface pavement forming a wipe zone 3 to 4 inches wide.

413.70.3.4 The contractor shall apply a light coating of sand or other blotting material to the
surface of the newly placed filler if traffic results in tracking of the crack sealing material.

413.70.4 Method of Measurement. Measurement of crack filling will be made to the nearest
linear foot of cracks filled, complete in place, and accepted by the engineer.

413.70.5 Basis of Payment. The accepted quantity of pavement crack filler will be paid for at
the contract unit price.

SECTION 413.80 PORTLAND CEMENT CONCRETE PAVEMENT CRACK FILLING.

413.80.1 Description. This work shall consist of preparing and filling all cracks in PCCP, as
shown on the plans or as directed by the engineer.

413.80.2 Material. Filler material shall be in accordance with Sec 413.50.2 or Sec 1057.

413.80.3 Construction Requirements.

413.80.3.1 The engineer will mark the existing cracks to be filled. Filler material shall not be
placed when the pavement is wet, or when the ambient or pavement temperature falls below 40
F. The contractor shall furnish to the engineer the manufacturer’s recommendations for mixing and
application, including temperature restrictions, and shall prepare and apply the crack filler
material in accordance with the manufacturer’s recommendations.

413.80.3.2 The crack shall be clean, free from any loose and foreign material, and dry prior to
application of the filler material.

413.80.3.3 Filler material shall be applied to the crack uniformly from the bottom to 1/2 inch
from the top. Any excess material shall be removed from the pavement surface.

413.80.4 Method of Measurement. Measurement of crack filling material will be made to the
nearest linear foot of cracks sealed, complete in place, and accepted by the engineer.

413.80.5 Basis of Payment. The accepted quantity of pavement crack filler will be paid for at
the contract unit price.

250



SECTION 501
CONCRETE

501.1 Description. Concrete shall consist of a mixture of cement, fine aggregate, coarse aggregate
and water, combined in the proportions specified for the various classes. Admixtures may be
added as specifically required or permitted.

501.2 Material. All material shall be in accordance with Division 1000, M aterial Details, and
specifically as follows:

Item Section
Coarse Aggregate® 10052
Fine Aggregate® 1005.3
Ground Granulated Blast Furnace Slag| 1017
Fly Ash 1018
Cement 1019
Concrete Admixture 1054
Concrete Tinting Material 1056
Water 1070

aRegardless of the gradation of the coarse and fine
aggregate used in concrete for pavement or base,
the aggregate shall meet the quality requirements
of coarse and fine aggregate for concrete pavement.

501.2.1 Aggregate Acceptance. Quality control (QC) sampling and testing will be performed by
the contractor and quality assurance (QA) sampling and testing will be performed by the engineer
for aggregate in Portland cement concrete masonry in accordance with the following table at the
last possible point of incorporation into the project. Aggregate samples may be taken either by
samp ling the flowing aggregate stream or upon approval by the engineer, from the stockpile.

QC Test QA Test
Frequency Frequency

Item Property

Gradation of Coarse Aggregate -
AASHTO T27 and T11 One QC split per
2,500 cubic yards

Gradation ofFine Aggregate - One per 500

1 JAASHTO T27 and T11 cubic yards W(;Lhe;gfgigj“;cnt"f
Pé);::td Deleterious Content - per fraction '
Concrete MoDOT Test Method TM 71 per project. One independent
Masonry QZSSOI_rIp_FE)OI_} gts'Coarse Aggregate - QA per project.

Thin or Elongated Pieces - One per One per source
ASTM D 4791 (+3/4 in., 5:1) S;‘:;;zcﬁ'er per year.

501.2.2 Retained Samples. The contractor shall retain the QC split sample, obtained as
specified in Sec 502.11.2.1.5, for seven days until requested by the engineer for comparison
testing. A comparison will be considered favorable when the QA results of a QC retained sample
are within the applicable limits specified in Sec 403.18.2.

501.3 Mix Design. The proportions of cement, fine aggregate and coarse aggregate for concrete
shall be approved by the engineer within the applicable limits of the specifications for the class of
concrete specified in the contract. The contractor shall submit a mixture designed by absolute
volume methods or an optimized mix design method such as Shilstone method or other recognized
optimization method. Optimized will refer to aggregate gradations that produce lower water
demands, as well as improved workability and finishing characteristics. The target and allowable
gradation range of each fraction shall be included. The contractor may be required to submit
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representative samples of each ingredient to Construction and M aterials for laboratory testing,

501.3.1 Required Information. The concrete mix design shall contain the following information:
(a) Source, type and specific gravity of Portland cement

(b) Source, type (class, grade, etc.) and specific gravity of supplementary materials, if
used

(c) Source, name, type and amount of admixtures

(d) Source, type (formation, etc.), ledge number if applicable, and gradation of the
aggregate

(e) Specific gravity and absorption of each fraction in accordance with AASHTO T 85
for coarse aggregate and AASHTO T 84 for fine aggregate, including raw data

() Unit Weight of each fraction in accordance with AASHTO T 19

(g) The percent of each aggregate component used for optimized concrete mixes
(h) The design air content and slump

(i) Batch weights of Portland Cement and supplemental cementitious materials
(j) Batch weights of coarse, intermediate and fine aggregates

(k) Batch weight of water

501.3.2 Paving Concrete. For PCCP mixes, the gradation requirements of Sec 1005 will not
apply. For all fractions, 100 percent of each fraction shall pass the 2-inch sieve. When Grade F is
required, 100 percent of each fraction shall pass the 3/4-inch sieve.

501.3.3 Optimized Masonry Concrete. For optimized PCCM mixes, the gradation
requirements of Sec 1005.2 and Sec 1005.3 will not apply. For coarse aggregate, 100 percent of
each fraction shall pass the one-inch sieve and no more that 2.5 percent shall pass the No. 200
sieve. This value may be increased to 3.0 percent passing, provided there is no more than 1.0
percent of the material passing the No. 200 sieve in the fine aggregate. For fine aggregate, no more
than 2.0 percent shall pass the No. 200 sieve for natural sand, and no more than 4.0 percent shall
pass the No. 200 sieve for manufactured sand.

501.3.4 Non-Optimized Masonry Concrete. When optimized aggregate gradations are not
selected by the contractor, all provisions, including gradations requirements of Sec 1005 shall

apply

501.3.5 Fine Aggregate Classes. Fine aggregates are grouped into four classes and a minimum
cement factor has been established for each class.

501.3.6 Cement Factors. The minimum cement requirements in pounds per cubic yard of
concrete for the various classes of sand shall be as follows:

Cement Requirementsa’b

Class of |Class A-1| Class B |Class B-1|Class B-2|Class MB-2(Pavement| Seal
Sand | Concrete [Concrete| Concrete | Concrete | Concrete®! | Concrete |Concrete,

A° 600 525 610 705 600 560 660
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B¢ 640 565 640 735 620 560 695
c© - 585 660 750 640 560 715
pf - 620 695 790 660 560 735
*When used, Type IP, I[(PM), IS or [(SM) cement shall be substituted on a pound for pound basis
for Type I or Type II cement and adjustments in design mix proportions will be required to
correct

the volume yield of the mixture.

The contractor may submit an optimized mix design which has a maximum 50 pounds per cubic
yard reduction in cement from that shown in the tables. If the contractor chooses this option, the
mixture will be subject to review, laboratory testing and approval by the engineer. All other
requirements for the cement factor will apply.

°Class A sand will include all sand, except manufactured sand, weighing 109 pounds per cubic
foot
or more.

dClass B sand will include all chert, river and Crowley Ridge sand weighing from 106 to 108
pounds, inclusive, per cubic foot or glacial sand weighing 108 pounds or less per cubic foot.

Class C sand will include all chert, river and Crowley Ridge sand weighing from 101 to 105
pounds,

inclusive, per cubic foot.

{Class D sand will include all sand weighing 100 pounds or less per cubic foot and any
manufactured sand that is produced by the process of grinding and pulverizing large particles of
aggregate or which contains more than 50 percent of material produced by the reduction of
coarser

particles. Manufactured sand produced from limestone or dolomite shall not be used in Portland
cement concrete for driving surfaces such as bridge decks, pavements and full depth shoulders.
£M odified B-2 (M B-2) concrete may be used in-place of Class B-2 Concrete.

"M odified B-2 (M B-2) concrete shall use at least one supplementary cementitious material in
accordance with this specification. In no case shall M B-2 concrete use less than 15 percent fly
ash or GGBFS when used as the individual supplementary cementitious material. In no case shall
M B-2 concrete use less than 6 percent metakaolin when used as the individual supplementary
cementitious material.

501.3.7 Unit Weight. The weight per cubic foot shall be the dry rodded weight per cubic foot of
the aggregate, determined in accordance with AASHTO T 19.

501.3.8 Compressive Strength Requirements. Concrete classes shall meet the following
compressive strength requirements in pounds per square inch:

Minimum Design Compressive Strength1
Class A-1| Class B |Class B-1|{Class B-2|Class MB-2|Pavement| Seal
Concrete |Concrete| Concrete | Concrete | Concrete | Concrete |Concrete
6,000 3,000 4,000 4,000 4,000 4,000 3,000

"M inimum compressive strength required unless otherwise specified in the contract
documents or approved by the engineer.

501.3.9 Absorptions. Coarse aggregate absorption tolerances shall be in accordance with Sec
502.11.3.3.

501.4 Sampling. Sampling of fresh concrete shall be in accordance with AASHTO R 60, except
that for central or truck mixed concrete, the entire sample for slump and air tests and for molding
compressive strength specimens may be taken at one time after approximately one cubic yard of
concrete has been discharged, instead of at three or more regular intervals during the discharge of
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the entire batch. Acceptability of the concrete for slump and air content and, if applicable, for
strength requirements, will be determined by tests on these samples.

501.5 Consistency. The slump of the concrete shall be within the limits for the respective classes
of concrete. The concrete shall be uniform in consistency and shall contain the minimum quantity
of water required to produce the designated slump. The slump of concrete mixes will be
determined in accordance with AASHTO T 119. The quantity of mixing water in the concrete
shall be considered the net quantity after proper allowance has been made for absorption by the
aggregate. The slump and mixing water content of the concrete, when placed in the work, shall not
exceed the following limits:

Slump and Maximum Water/Cementitious Materials Ratio
Max. Pounds of Mixing Water Per Pound of
Classof = Max. Cementitious Materials
Concrete Slump, In.
Air-Entrained Non-Air-Entrained
A-1 31/2 046 051
B 4 0.51 0.55
B-1 4 0.44 0.53
B-2 3 0.40 -
MB-2 6 042 -
Pavement o 0.50 0.53
Seal 8 --- 0.53

501.6 Measurement of Material. The cement and aggregate for concrete shall be measured by
weight. The weights of coarse and fine aggregates to be used will be calculated from the
proportions approved by the engineer. Batches that do not contain the proper quantities of
material shall be wasted at the contractor's expense.

501.6.1 Weighing Tolerances. The weighing and batching equipment shall be designed and
maintained in such a condition that the material for each batch can be quickly and accurately
weighed and shall be operated within a tolerance of plus or minus 0.5 percent for cement and plus
or minus 1.0 percent for aggregate. The equipment used for delivery of material to the weigh
hoppers shall not permit intermingling of material. Weighing hoppers shall discharge completely
and there shall be no accumulation of tare material. Scales shall be accurate to within 0.4 percent
of the net load applied. The change in load required to change the position of rest of the indicating
element or elements of indicating scales an observable amount shall not be greater than 0.1 percent
of the nominal scale capacity. If beam-type scales are used, a separate beam shall be provided for
cach type of material to be used and means shall be provided for adjustment of tare on a scale
separate from those used for other material.

501.6.2 Water Meter Tolerances. Mixing water shall be measured by volume or by weight. If
measured by weight, scales shall be in accordance with Sec 501.6.1. The device for the
measurement shall be readily adjustable and under all operating conditions shall measure the
required quantity within a tolerance of one quart or one percent, whichever is greater.

501.6.3 Calibration Frequency. Plant scales and water metering devices shall be calibrated and
certified annually and after every plant move by an approved commercial scale service.
Admixture metering devices shall be calibrated by a commercial scale company, the admixture
company or the concrete plant company. Plant scales that have not been moved shall be verified
six months after their calibration. A copy of the calibration and verification shall be provided to
the engineer.

501.7 Mixing. The mixer shall produce concrete uniform in color, appearance and distribution of

the material throughout the mixture. The cement, aggregate and no less than 60 percent of the
water shall be mixed a minimum of one minute. The remaining water shall be added within 15
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seconds after all other material for the batch is in the mixer. If mixers having multiple
compartment drums are used, the time required to transfer material between compartments will
be considered mixing time. The speed at which the drum rotates shall be as designated by the
manufacturer. If such mixing does not result in uniform and smooth texture concrete, a sufficient
number of additional revolutions at the same speed shall be performed until a thorough mixing of
each batch of concrete is secured. The mixing time shall be measured from the time all cement,
aggregate and 60 percent of the water are in the drum. The volume of concrete mixed in each batch
shall not exceed the manufacturer's rated capacity. The mixer shall be equipped to automatically
time the mixing of each batch of concrete. If the automatic timing device becomes inoperable, a
manual timing device shall be provided to complete the day's operation.

501.8 Central and Truck Mixed Concrete. The following additional requirements will apply to
central and truck mixed concrete.

501.8.1 Mixer Inspection. All central mixers, truck mixers and agitators shall be in accordance
with of these specifications prior to use, and inspection of the equipment shall be made
periodically during the work. Only equipment found acceptable in every respect and capable of
producing uniform results will be permitted.

501.8.2 Uniformity Testing. A uniformity test in accordance with ASTM C 94 Annex A1, shall
be performed during the annual calibration at a central mix drum plant and at the beginning of
production for a project at a mobile paving plant.

(a) A uniformity test shall be performed for the largest and smallest proposed batch size.

(b) The two samples shall be obtained within an elapsed time of no more than 15
minutes.

(c) The air content, slump and mix proportions of the concrete tested shall be in
accordance with these specifications for that class of concrete or the uniformity tests
shall be invalid.

(d) The use of a one-quarter cubic foot measure will be permitted in determination of
weight per cubic foot.

(e) Cylinders may be cured in damp sand after the first 48 hours.

(f) The contractor may designate the mixing time for which uniformity tests are to be
performed. The mixing time shall be a minimum of 60 seconds. The maximum mixing time
shall not exceed the mixing time established by uniformity tests by more than 60 seconds
for air-entrained concrete. The mixed concrete shall meet the uniformity requirements
specified above before any concrete may be used for pavement or structures. The
engineer may allow the use of the test concrete for appropriate incidental construction.
Tests shall be performed by the contractor, in the presence of the engineer. No direct
payment will be made for labor, equipment, material or testing. After operational
procedures of batching and mixing are thus established, no changes in procedure will be
permitted without re-establishing procedures by uniformity tests.

501.8.2.1 Measuring Mixing Time. M ecasurement of mixing time shall start at the time all the
solid material is in the drum and shall end at the beginning of the next sequential op eration.

501.8.2.2 Verification of Mixer. Mixer performance tests shall be repeated whenever the

appearance of the concrete or the coarse aggregate content of samples selected in accordance with
ASTM C 94, as modified above, indicates that adequate mixing is not being accomp lished.
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501.8.3 Truck Mixed Concrete. Truck mixed concrete shall be mixed at the proportioning plant
and the mixer shall operate at agitating speed while in transit. Truck mixed concrete may be mixed
at the point of delivery, provided the cement or cement and mixing water, are added at that point.
Mixing of truck mixed concrete shall begin immediately after the introduction of the mixing water
and cement to the aggregate or the introduction of the cement to the aggregate.

501.8.4 Truck Mixer Requirements. A truck mixer shall consist of a watertight revolving drum
suitably mounted, fitted with adequate blades, and equipped with a device for determining the
number of mixing revolutions. Truck mixers shall produce a thoroughly mixed and uniform mass
of concrete and shall discharge the concrete without segregation. A truck agitator shall consist of a
watertight revolving drum or a watertight container suitably mounted and fitted with adequate
revolving blades. Truck agitators shall transport and discharge the concrete without segregation.
Mixers and agitators shall be cleaned of accumulation of hardened concrete or mortar.

501.8.5 Rating Plate. Except as hereinafter permitted, each truck mixer shall have permanently
attached to the truck a metal rating plate issued by and in accordance with the capacity
requirements of the Truck Mixer M anufacturers Bureau (TM M B), as approved by NRM CA, on
which is stated the maximum capacity in terms of volume of mixed concrete for the various uses
to which the equipment is applicable. The truck shall also have attached a manufacturer's data
plate that shall state the actual capacity as an agitator, and the maximum and minimum mixing and
agitating speeds. If truck mixers are used for mixing or agitating, the volume of concrete in each
batch shall not exceed the maximum capacity shown on the metal rating plate issued by the
TMMB, as approved by NRMCA, except that if a lower capacity for agitating is shown on the
manufacturer's data plate, that lower capacity shall govern. The minimum batch size for truck
mixers shall be one cubic yard. The engineer may reduce the batch size or reject use of any truck
mixer that does not produce concrete uniform in color, appearance and distribution of material
throughout the mass. A quantity of concrete that results in axle and gross loads in excess of
statutory limits will not be permitted.

501.8.6 Truck Mixing Requirements. Truck mixers and agitators shall be operated at the speed
of rotation designated by the manufacturer of the equipment. Truck mixed concrete shall initially
be mixed no less than 70 or more than 100 revolutions of the drum at mixing speed after all
ingredients, including water, are in the mixer, except that when the batch volume does not exceed
57.5 percent of the gross volume of the drum or 91 percent of the rated maximum capacity, the
number of revolutions required for mixing shall be no less than 50 or more than 100. When a truck
mixer or truck agitator is used for transporting concrete that has been completely mixed, agitation
of the concrete shall continue during transportation at the speed designated by the manufacturer
of the equipment as agitating speed. Water may be added to the mixture no more than two times
after initial mixing is completed. Each time water is added, the drum shall be turned an additional
30 revolutions, or more if necessary, at mixing speed, until uniform mixing is accomplished. All
water added will be included in determining the effective water in the mixture.

501.8.7 Water Adjustments at Job Site. Each increment of water added at the job site shall be
measured within a tolerance of one percent of the total effective water required for the batch.
Water used to wash the drum of the mixer shall not be used as mixing water.

501.8.8 Handling and Discharge Requirements. Central or truck mixed concrete shall be
delivered to the site of the work and shall meet the following conditions:

(a) The handling and discharge of concrete shall not cause segregation or damage to the

concrete and will allow placement with a minimum of handling. All handling and
discharge shall occur prior to initial set of the concrete.
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(b) Truck mixed concrete shall not exceed 300 revolutions after the beginning of mixing.

501.8.9 Non-Agitating Equipment. The discharge of concrete transported in non-agitating
equipment shall not cause segregation or damage to the concrete and will allow placement with a
minimum of handling. All handling and discharge shall occur prior to initial set of the concrete.
Bodies of non-agitating hauling equipment shall be smooth, mortar-tight metal containers capable
of discharging the concrete at a satisfactory, controlled rate without segregation.

501.8.10 Testing Facilities. The contractor shall provide a Type 1 laboratory in accordance with
Sec 601 at a paving plant for the engineer to inspect ingredients and processes used in the
manufacture and delivery of the concrete. The contractor shall furnish the necessary equipment
and personnel to assist the engineer in obtaining a representative QA sample. The ready mix
producer shall notify the designated MoDOT representative every day that concrete is being
supplied for a MoDOT project. A daily log of plant production shall be available for the engineer
to review.
501.8.11 Delivery Tickets. The manufacturer of truck mixed concrete and of central mixed
concrete for use in structures shall furnish to the engineer with each truck load of concrete before
unloading at the site, a delivery ticket on which is shown information concerning the concrete as
follows:

(a) Name of concrete plant.

(b) Serial number of the ticket.

(¢) Truck number when a truck mixer is utilized.

(d) Name of contractor.

(e) Job Number, route and county designation.

(f) MoDOT mix identification number assigned to the mix.

(g) Specific class of concrete.

(h) Quantity of concrete in cubic yards.

(i) Date and time when batch was loaded or first mixing of cement and aggregate.

(j) Number of revolutions, when truck mixed.

501.8.12 Concrete Plant Documentation. The contractor shall complete the required concrete
plant documentation once per working day at the central ready mix or paving plant. The
documentation shall be made available to the engineer within 24 hours after concrete is batched.

501.9 Volumetric Batched and Continuous Mixed Concrete. Upon written request by the
contractor, the engineer may approve the use of concrete proportioned by volume. If concrete is
proportioned by volume, the other requirements of these specifications with the following
modifications will apply.

501.9.1 Proportional Devices. Volume proportioning devices, such as counters, calibrated gate

openings or flow meters, shall be available for controlling and determining the quantities of the
ingredients discharged. In operation, the entire measuring and disp ensing mechanism shall produce
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the specified proportions of each ingredient.

501.9.2 Controls. All indicating devices that affect the accuracy of proportioning and mixing of
concrete shall be in full view of and near enough to be read by the operator while concrete is being
produced. The operator shall have convenient access to all controls.

501.9.3 Calibration. The proportioning devices shall be calibrated by the contractor in the
presence of and subject to approval from the engineer. Calibration of the cement and aggregate
proportioning devices shall be accomplished by weighing each component. Calibration of the
admixture and water proportioning devices shall be accomplished by weight or volume.
Tolerances in proportioning the individual components will be as follows:

Item Tolerance
Cement, Weight percent 0to+4
Fine Aggregate, Weight percent +2
Coarse Aggregate, Weight percent +2

Admixtures, Weight or Volume percent +3
Water, Weight or Volume Percent + 1

501.9.4 Verification of Yield. Verification of the proportioning devices may be required at any
time by the engineer. Verification shall be accomplished as follows. With the cement meter set on
zero and all other controls set for the designated mix, the activated mixer shall discharge mixed
material into a 1/4 cubic yard container measuring 36 x 36 x 9 inches. When the container is level-
struck full, making provisions for settling the material into all corners, the cement meter shall
show a discharge equal to the design proportion of cement for 1/4 cubic yard. A tolerance of + 1/8
inch from the top of the container will be permitted. If the correct yield is not obtained, the
proportioning devices shall be adjusted to obtain the design mix or the proportioning devices shall
be recalibrated as directed by the engineer.

501.9.5 Water Control. The rate of water supplied shall be measured by a calibrated flow meter
coordinated with the cement and aggregate feeding mechanism and with the mixer. The rate shall
be adjustable in order to control slump at the desired level.

501.9.6 Liquid Admixture. Liquid admixtures shall be dispensed through a controlled flow
meter. A positive means to observe the continuous flow of material shall be provided. If an
admixture requires diluting, the admixture shall be diluted and thoroughly mixed prior to
introducing the admixture into the dispenser. When admixtures are diluted, the ratio of dilution
and the mixing shall be approved by and performed in the presence of the engineer.

501.9.7 Concrete Mixer. The concrete mixer shall be approved by the engineer and shall be an
auger-type continuous mixer used in conjunction with volumetric proportioning. The mixer shall
produce concrete, uniform in color and appearance, with homogeneous distribution of the material
throughout the mixture. Mixing time necessary to produce uniform concrete shall be established
by the contractor and shall comply with other requirements of these specifications. Only
equipment found acceptable in every respect and capable of producing uniform results will be
permitted.

501.9.7.1 Material Storage Capacity. The continuous mixer shall be capable of carrying
sufficient unmixed dry bulk cement, fine aggregate, coarse aggregate, admixtures and water, in
separate compartments to produce no less than 6 cubic yards of concrete at the job site. Each
batching or mixing unit or both, shall carry in a prominent place a metal plate or plates on which
are plainly marked the gross volume of the unit in terms of mixed concrete, discharge speed and
the weight-calibrated constant of the machine in terms of a revolution counter or other output
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indicator.

501.9.7.2 Measurement of Cement. The continuous mixer shall be capable of positive
measurement of cement being introduced into the mix. A recording meter visible to the operator
and equipped with a ticket printout shall indicate the quantity.

501.9.7.3 Measurement of Water. The continuous mixer shall provide positive control of the
flow of water and admixtures into the mixing chamber. Water flow shall be indicated by a flow
meter and be readily adjustable to provide for minor variations in aggregate moisture. The mixer
shall be capable of continuously circulating or mechanically agitating the admixtures.
501.9.7.4 Scalping Screen. The continuous mixer shall have a one-inch maximum size scalping
screen over the fine aggregate bin to screen out mud balls, conglomerate lumps or any other
contaminant material that could interrupt the flow of fine aggregate during prop ortioning.
501.9.7.5 Batching Operations. The continuous mixer shall be capable of being calibrated to
automatically proportion and blend all components on a continuous or intermittent basis as
required, and shall discharge mixed material through a conventional chute.
501.9.8 Handling Materials. Storage facilities for all material shall be designed to permit the
engineer to make necessary inspections prior to the batching operations. The facilities shall also
permit identification of approved material at all times, and shall be designed to avoid mixing with
or contaminating by, unapproved material. Coarse and fine aggregate shall be furnished and
handled so variations in the moisture content affecting the uniform consistency of the concrete
will be avoided.
501.10 Air-Entrained Concrete. Air content for all classifications of concrete shall be
determined in accordance with AASHTO T 152. Air-entrained concrete shall be used for the
construction of the following items:

(a) All retaining walls and bridge units, except culvert-type structures and seal courses.

(b) Concrete median barriers.

(c) All piles (not required for cast-in-place concrete piles).

(d) Concrete pavements.

(e) Approach slabs and paved approaches.

(f) Concrete medians and median strips.

(g) Sidewalks, curb ramps and steps.

(h) Curbs, gutters, curb and gutter and surface drain basins and drains.

(i) Concrete pedestals for signs, signals and lighting.

501.10.1 Other Concrete. All other concrete, except seal concrete, may be air-entrained but only
in accordance with the requirements of these specifications.

501.10.2 Required Air Content. If air-entrained concrete is used, the designated quantity of air

by volume shall be a minimum of 5.0 percent. For concrete pavement, the specified air content
will apply to the measurements taken behind the paver or to measurements taken in front of the
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paver minus the established air loss through the paver.

501.10.3 Incorporation Procedures. Air-entraining admixtures shall be added to the concrete
during the mixing process. The admixture shall be of such volume and strength that the admixture
can be accurately measured and dispensed in accordance with the manufacturer’s
recommendations. The dispenser shall consistently deliver the required quantity of admixture
within a tolerance of + 3 percent.

501.10.4 Redosing. When the measured air content is below the minimum specified value, the
contractor will be allowed to re-dose the concrete in the field one time. The contractor shall
submit a Re-dosing Plan to the engineer for approval. The Re-dosing Plan shall address the
following:

(a) Field measurement of the air entrainment admixture

(b) Brand of air entrainment admixture being used

(c) Incorporation and mixing of the air entrainment admixture

(d) The use of additional water

501.10.4.1 Allowed. The Re-dosing Plan shall be approved prior to use.
501.10.4.2 Other Requirements. All other requirements of this specification shall still apply.

501.10.4.3 Unacceptable Results. Concrete with a measured air content below 4.0 percent is
unacceptable.

501.11 Concrete Admixtures for Retarding Set. If specified in the contract, an approved
retarding admixture shall be provided and incorporated into the concrete. If not specified in the
contract, the use of an approved retarding admixture will be permitted upon written notification
from the contractor. Any retarding admixture shall be added in accordance with Sec 501.10.3 by
means of a dispenser conforming to the requirements of that section. No direct payment will be
made for furnishing the retarding admixture or for incorporating the admixture into the mixture.

501.12 Water-Reducing Admixtures. Type A water-reducing admixtures may be used in any
concrete. When Type A water-reducing admixture is added to pavement concrete for paving
purposes, a reduction of cement up to 25 lbs per cubic yard will be permitted. The dosage rate of
Type A water-reducing admixture shall be within the ranges recommended by the manufacturer
and approved by the engineer. Any cementitious material substitution permitted by specification
shall be based on the reduced cement content. Water-reducing admixtures shall be added in
accordance with Sec 501.10.3 by means of a dispenser conforming to the requirements of that
section. High range water-reducing admixtures may be used when specified or as approved by the
engineer.

501.12.1 Modified B-2 Utilized. M odified B-2 concrete shall use a Type A or Type D water-
reducer admixture.

501.12.2 Silica Fume and Metakoalin Utilized. Concrete utilizing silica fume or metakaolin
shall use a water-reducer admixture that may be added by hand methods. The amount of water
contained by the water-reducer admixture shall be included in the overall water content of the
concrete.

501.12.3 Consistency Requirement. When a water-reducer admixture is used the maximum
allowed slump may be increased to 6 inches for all concrete classes. The concrete shall be

homogeneous with no aggregate segregation.

501.13 Accelerating Admixtures. The use of calcium chloride or other approved accelerating
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admixtures in concrete mixtures will not be permitted, except in concrete used for pavement
repair in accordance with Sec 613.

501.14 Supplementary Cementitious Materials in Concrete. The contractor may use fly
ash, GGBFS, silica fume or metakaolin in the production of concrete in accordance with these
specifications. Ternary mixes will be allowed for all concrete classes. Ternary mixes are mixes that
contain a combination of Portland cement and two supplementary cementitious materials.
Supplementary cementitious materials may be used to replace a maximum of 40 percent of the
Portland cement. The amount of each supplementary cementitious materials used in a ternary mix
shall not exceed the limits specified herein.

501.14.1 Fly Ash. Approved Class C or Class F fly ash may be used to replace a maximum of 25
percent of the Portland cement on a pound for pound basis in all concrete.

501.14.2 Ground Granulated Blast Furnace Slag. Approved GGBFS may be used to replace
a maximum of 30 percent of the Portland cement on a pound for pound basis in all concrete.

501.14.3 Silica Fume. Approved silica fume may be used to replace a percent of the Portland
cement on a pound for pound basis. The following limits shall apply when silica fume is used:

Silica Fume Replacement Limits, %

Class of Concrete Minimum |[Maximum
MB-2 6 8
A-1,B,B-1,B-2, PCCP, Seal - 8

501.14.3.1 Silica Fume Requirements. Silica fume shall be approved prior to use and be in
accordance with ASTM C 1240, except as noted herein. If dry compacted form, the admixture
shall be 100 percent silica fume with no admixtures. Silica fume slurries may contain other
approved admixtures, such as water reducers or retarders, if the admixtures are included by the
manufacturer of the silica fume admixture.

501.14.3.2 Manufacturer Certification. The contractor shall furnish to the engineer a
manufacturer’s certification along with the brand name, batch identification, quantity represented,
percent solids and the type, name and quantity of any admixtures, that are provided in the silica
fume admixture.

501.14.3.3 Silica Fume Test Results. The manufacturer’s certification shall contain results of
recent tests conducted on samples of the silica fume material taken during production or transfer
and indicating conformance with Tables 1 and 3 of ASTM C 1240 and this specification. The
supplier shall further certify that the material being furnished is in accordance with this
specification.

501.14.3.4 Silica Fume Approval. For approval prior to use, the supplier shall furnish the same
information to: Construction and M aterials, P.O. Box 270, Jefferson City, MO 65102, along with
any requested samples for testing.

501.14.3.5 Silica Fume Slurry. Liquid silica fume admixture shall be protected from freezing at
all times.

501.14.3.6 Admixture Compatibility. All admixtures used shall be compatible with the silica
fume admixture and shall be recommended or approved in writing by the manufacturer of the
silica fume admixture.
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501.14.4 Metakaolin. Approved metakaolin may be used to replace a maximum of 15 percent of
the Portland cement on a pound for pound basis in all concrete.

501.14.4.1 Metakaolin Requirement. Metakaolin shall be approved prior to use and be in
accordance with AASHTO M321.

501.14.4.2 Manufacturer Certification. The contractor shall furnish to the engineer a
manufacturer’s certification along with the brand name, batch identification and quantity
represented.

501.14.4.3 Metakaolin Test Results. The manufacturer’s certification shall contain results of
recent tests conducted on samples of the metakaolin taken during production or transfer and
indicating conformance with AASHTO M321 and this specification. The supplier shall further
certify that the material being furnished is in accordance with this specification.

501.14.4.4 Metakaolin Approval. For approval prior to use, the supplier shall furnish the same
information to: Construction and M aterials, P.O. Box 270, Jefferson City, MO 65102, along with
any requested samples for testing.

501.14.5 Source Changes. Changes in class or source of fly ash, grade and source of GGBFS,
brand and source of silica fume or brand and source of metakaolin used in concrete structures will
be permitted only with written approval from the engineer. Only fly ash, GGBFS, silica fume or
metakaolin resulting in concrete of the same color shall be used in any individual unit of the
structure.

501.14.6 Mix Proportions. When fly ash, GGBFS, silica fume or metakaolin is used, an
adjustment in design mix proportions will be required to correct the volume yield of mixture.
Approval shall be obtained from the engineer prior to any change in mix design or proportions.

501.14.7 Mixing Water. M aximum mixing water shall be based on total cementitious material.
The quantity of mixing water in the concrete shall be considered the net quantity after proper
allowance has been made for absorption by the aggregate.

501.14.8 Measuring Fly Ash and Ground Granulated Blast Furnace Slag. Fly ash or
GGBEFS shall be measured in the same manner and with the same accuracy as cement. Fly ash or
GGBFS may be weighed separately on the same scale as cement, provided the scale increments
are such that the specified weighing accuracy can be maintained. If the fly ash or GGBFS is
weighed together with the cement, the cement shall be weighed first and the accuracy shall apply
to the combined weight.

501.14.9 Measuring Silica Fume and Metakaolin. Silica fume or metakolin shall be measured
by weight or volume within a tolerance of plus or minus 2 percent.

501.14.10 Silica Fume and Metakaolin Batching Sequence. Silica fume or metakaolin shall
be added at the plant at the same point in the batch sequence as recommended by the
manufacturer of the material . The silica fume or metakaolin may be added by hand methods.

501.14.11 Calculating Silica Fume Solids. For silica fume solutions, the quantity of liquid

silica fume admixture needed to furnish the required silica fume solids shall be calculated based on
the weight per gallon and percent solids of the silica fume admixture being used.
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501.14.12 Measuring Cementitious Materials. Fly ash, GGBFS, silica fume or metakaolin
will be considered as cement when measuring mixing time.

501.15 Commercial Mixture. If specified in the contract that an approved commercial mixture
of concrete may be used, the contractor shall notify the engineer in writing, setting out for
approval the source and proportions of the mixture proposed to be furnished. The statement
shall include the following:

(a) The types and sources of aggregate.

(b) Type and source of cement and other cementitious material.

(c) Scale weights of each aggregate proposed as pounds per cubic yard of concrete.

(d) Quantity of water proposed, as pounds or gallons per cubic yard of concrete.

(e) Quantity of cement proposed as pounds per cubic yard of concrete.
501.15.1 Minimum Cement Content. The concrete shall contain no less than 517 pounds of
cement per cubic yard. The use of fly ash, GGBFS, silica fume or metakaolin shall be in
accordance with Sec 501.14. The plant shall comply with other requirements of these
specifications or be as approved by the engineer. The concrete will be subject to acceptance or
rejection by visual inspection at the job site.
501.15.2 Certification. The supplier shall furnish certification with the first truck load of each
day's production of concrete that the material and mix proportions used are in accordance with

the approved mixture. Upon completion of the work, plant certification shall be furnished by the
supplier for the total quantity delivered.
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SECTION 502
PORTLAND CEMENT CONCRETE BASE AND PAVEMENT

502.1 Description. This work shall consist of constructing a Portland cement concrete base or
pavement, with or without reinforcement as specified, shown on the plans or directed by the
engineer.

502.2 Material. All material, proportioning, air-entrainment, mixing, slump and transporting for
Portland cement concrete shall be in accordance with Sec 501. All material shall be in accordance
with Division 1000, M aterial Details, and specifically as follows:

Item Section
Emulsified Asphalt (SS-1,SS-1H, CSS-1 or CSS-1H)| 1015
Steel Welded Wire Reinforcement for Concrete 1036
Concrete Curing Material 1055
Material for Joints 1057

502.3 Equipment. Equipment and tools necessary for handling material and performing all parts
of the work shall be satisfactory to the engineer as to design, capacity and mechanical condition.
The equipment shall be at the job site sufficiently ahead of the start of construction operations to
be examined thoroughly by the engineer and shall be in accordance with the following:

502.3.1 Batching Plant, Mixer and Hauling Equipment. The batching plant, mixer, water
measuring equipment, weighing and hauling equipment shall be in accordance with Sec 501.

502.3.2 Slip-Form Construction. Concrete base or pavement may be constructed by the use of
sliding form methods. Slip-form construction shall be in accordance with these specifications.

502.3.2.1 Consolidating and Finishing Equipment. The concrete shall be consolidated and
finished by a slip-form paver designed to spread, consolidate and shape the concrete in one
complete pass of the machine in such a manner to provide a smooth, dense and homogeneous
pavement in conformance with the plans and specifications. No apparent slumping of the
concrete shall occur within 6 inches of the pavement edge. If necessary to stop the forward
movement of the paver, the vibratory and tamping elements shall be stopped immediately.

502.3.3 Vibrators. Vibrators used for full width vibration of the concrete shall be of the internal
type. Vibrating equipment shall be operated in accordance with the manufacturer's
recommendation at a frequency to provide satisfactory results, but shall be no less than 4500
impulses per minute. Hand vibrators shall have a frequency of no less than 4500 impulses per
minute. The contractor shall have a tachometer available at all times for checking the vibration
frequency.

502.3.4 Concrete Saw. If sawed joints are required, equipment shall be capable of providing a
groove of the specified dimensions in the concrete. Equipment shall be a wet-cut saw, referred to
as a “conventional concrete saw” or a lighter weight dry-cut saw, referred to as an “early-entry
concrete saw,” used to establish joints sooner than the conventional saw.

502.3.5 Equipment for Sealing Joints. An approved double boiler-type heating kettle
equipped with a mechanical agitator and a satisfactory temperature indicating device shall be
required. The equipment shall be capable of heating the joint sealing material uniformly without

damage.

502.3.6 Auxiliary Equipment. Auxiliary equipment shall be available at all times as follows:
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(a) A minimum of one footbridge designed to be readily transportable and having no
contact with the concrete base or pavement.

(b) Metal dyes with beveled face numerals 3 inches to 5 inches high and thick enough to
make an indentation of 1/4 inch. A satisfactory dye shall be used for marking the location
of the station number.

502.3.7 Field Laboratory. The contractor shall provide a Type 1 field laboratory in accordance
with Sec 601.

502.4 Construction Requirements.

502.4.1 Weather Limitations. Concrete shall not be placed upon frozen subgrade. All concrete
shall be effectively protected from freezing until a minimum compressive strength of 3,500 psi
has been attained. The contractor shall provide a method, meeting the approval from the engineer,
of monitoring the concrete that demonstrates that the concrete has been protected from freezing.
Regardless of precautions taken, the contractor shall assume all risks, and all frozen concrete shall
be replaced at the contractor's expense.

502.4.2 Protection Against Rain. To protect against rain, the contractor shall have on location at
all times material for the protection of the edges and surface of the unhardened concrete. The
contractor shall protect the concrete from damage due to rain. Failure to properly protect
unhardened concrete may constitute cause for the removal and replacement of defective concrete
at the contractor's expense.

502.4.3 Setting Forms. Forms shall be sufficiently supported to avoid displacement during
paving operations. Both straight and curved forms shall be supported in such position that the
face of the form shall be vertical on tangents and perpendicular to the superelevated section on
curves. The top of the form shall not vary more than 1/8 inch from the true grade line during
placing, compacting and finishing operations. The form alignment shall not vary more than 1/4
inch from the true alignment.

502.4.4 Conditioning of Subgrade. When forms have been securely set to grade, the subgrade
shall be brought to proper cross-section in accordance with Sec 209. Low areas of treated bases
shall be filled only with concrete integral with the pavement. No direct payment will be made for
the concrete used to fill these low areas.

502.4.5 Proportioning and Mixing Concrete. Concrete shall be proportioned and mixed by
truck or central mixers in accordance with Sec 501. This shall consist of batching all aggregate,
cement and water by means of automatic weighing or metering, with all additives dispensed
automatically and interlocked with the automatic weighing or metering controls. For central mixed
concrete, the mixing cycle shall be timed and interlocked with the weight batch cycle. The weight
setting controls shall be equipped such that the controls may be locked when directed by the
engineer. The automatic batching equipment shall be capable of conversion to manual operation if
necessary. Manual operation shall not be permitted beyond 24 hours after breakdown in the
automatic equipment, except by written approval of the engineer. When a project includes paving
that cannot be performed in a normal sequence, the contractor will be permitted to place a
maximum of 7000 square yards using manual batching methods. For all contracts having a total of
no more than 20,000 square yards of concrete base course and concrete pavement combined,
manual batching methods will be permitted.

502.4.6 Placing Concrete. The concrete shall be deposited over the entire width of the subgrade

in such a manner as to prevent segregation and to minimize handling. Mixers, including truck
mixers and trucks used for transporting concrete, will be permitted to discharge concrete by chute
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or by dumping directly on the subgrade or prepared base provided the underlying material is not
damaged or distorted. Honeycomb in the concrete base or pavement edge may be cause for
rejection of the concrete.

502.4.7 Tie Bar Placement. Tie bars shall be supported in the proper position by chairs driven
into the subgrade, or may be placed by approved mechanical methods prior to the consolidation
of the concrete after the concrete has been struck off. Tie bars shall be free from dirt, oil, paint
and grease. Tie bars required at longitudinal construction joints shall be positioned before concrete
base or pavement consolidation.

502.4.8 Final Strike-off, Consolidation and Finishing. Machine finishing by extrusion
methods or by vibrating and screeding processes shall be required for all concrete except as
permitted in accordance with Sec 502.4.8.6. After the final course of the concrete has been placed,
the concrete shall be struck-off and thoroughly vibrated until concrete of a uniform and
satisfactory density is attained. The surface of the pavement shall be of uniform texture and to
the proper grade and typical section.

502.4.8.1 Consolidation. Vibrating tubes shall extend into the concrete the distance necessary to
provide adequate consolidation. Vibrators shall be operated only when the machine to which the
vibrators are attached is moving Care shall be taken that the vibrator does not penetrate the
subgrade or dislodge or move the joints. Vibrators shall not come in contact with the
reinforcement, load transfer devices, subgrade or side forms.

502.4.8.2 Added Finishing Water. Moisture in any form shall not be applied to the surface of
the concrete except for emergency conditions. When emergency conditions exist and it becomes
necessary to apply additional moisture to the surface of the concrete in order to complete the
final finishing operation, water may only be applied in the form of a fine pressure spray. Under
such conditions, placement of additional concrete on the subgrade shall be discontinued until the
emergency conditions cease.

502.4.8.3 Surface Texture. After surface irregularities have been removed, the concrete surface
shall be given a uniformly roughened finish. The surface texture shall be tested in accordance with
ASTM E 965, except as modified herein, to ensure the texture is adequate for desired friction
characteristics. The test locations will be the same locations as identified for strength and
thickness determination.

502.4.8.3.1 Sample Container. Plastic sample containers for ASTM E 965 testing shall be of a
rigid material that will crack or break if the container is deformed. Damaged or deformed
containers shall not be used.

502.4.8.3.2 Required Texture Depth. The results of ASTM E 965 shall show a texture depth of
any sublot, as defined in Sec 502.10.1, to have a minimum value of 1.00 mm. Any sublot showing
a texture depth of less than 1.00 mm shall require diamond grinding of the pavement represented
by this sublot to attain the necessary texture. All testing of the surface texture shall be completed
no later than the day following pavement placement.

502.4.8.3.3 Minimum Diamond Grinding Length. Diamond grinding, except for bump
correction, shall be across the entire width of the traveled way and shall be continuous for a
minimum of 0.1 mile.

502.4.8.3.4 Wave Texture Testing. ASTM E 965 will be waived if the contractor elects to

diamond grind or tine the concrete with a wire comb. The concrete may be tined either
longitudinally or transversely.
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502.4.8.3.4.1 Wire Comb. A wire comb shall be no less than 10 feet long with a single line of
wires exposed to a length of approximately 4 inches. The wire shall be blue-tempered and
polished spring steel with nominal dimensions of 0.028 inch thick and 0.100 to 0.125 inch wide.
The wires shall be spaced to provide 1/2-inch clear space between wires and securely mounted in
a rigid head. Except for concrete finished by hand methods, the wire comb shall be mechanically
operated and capable of covering the full width of slab in a single pass, at a uniform speed and at
a uniform depth. Final approval of the wire comb will be based on satisfactory performance
during actual use

502.4.8.3.4.2 Texturing with Wire Comb. Successive passes of the comb shall be overlapped
the minimum necessary to attain a continuously textured surface. The surface texture produced
shall have an average texture depth of approximately 0.125 inch. Small or irregular areas, or areas
not suitable for machine texturing when adjacent surrounding concrete is ready for texturing, may
be textured with a hand operated device producing a textured surface equivalent to that required
for machine combing.

502.4.8.4 Edging at Forms and Joints. After the final finish, but before the concrete initial set,
the edges of the concrete along each form line, and on each side of transverse expansion joints and
construction joints shall be worked with an edging tool having a radius of approximately 3/8 inch.
A well-defined and continuous radius having a smooth, dense finish shall be produced. The
surface of the concrete shall not be unduly disturbed by tilting of the tool during use. Tool marks
on the pavement shall be eliminated by brooming or dragging the surface. In doing this, the
rounding of the corner of the pavement shall not be disturbed. All concrete on top of the joint
filler shall be completely removed. All joints shall be tested with a straightedge before the
concrete has set, and corrections made if one side of the joint is higher than the other.

502.4.8.5 Station Numbers. The contractor shall indent station numbers into all pavement
immediately following the final finishing operations and before the concrete’s final set. The
numbers shall be placed at alternating full stations as ascertained by measurements determined by
the engineer. Equations in stationing shall also be marked in the pavement. On undivided
pavement, the station numbers shall be on the left side of the pavement with respect to the
ascending stationing and shall be on the pavement edge unless an integral curb is involved, in
which case the numbers shall be placed on the face of the curb. On divided pavement, station
numbers shall be placed on the median side of each pavement. The numbers shall be placed facing
the centerline of the pavement, or the centerline of each pavement in the case of divided
pavements. The numbers shall be placed on a troweled area of the finished surface. No direct
payment will be made for marking station numbers.

502.4.8.6 Hand Finishing. Compacting, vibrating and finishing concrete by hand methods will
be permitted:

(a) For all curves having a form line radius of less than 200 feet or where wood forms are
used.

(b) For all irregularly shaped areas.

(c) For pavement lanes less than 200 feet long.

(d) For pavement lanes less than 10 feet wide.

(e) For bridge approaches and pavement to first expansion joint.

(f) When a breakdown of the mechanical compacting and finishing equipment occurs or in
the event of some other emergency. After a breakdown, only material which has already
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been proportioned and which may be rendered unsatisfactory for use may be finished by
hand.

(g) For all Portland cement concrete base.

502.5 Joints. Joints shall be of the specified type and dimensions, and constructed at the
locations shown on the plans or as approved by the engineer. Where joints are preformed, the
form or joint shall be set and securely fastened to ensure the joint being in the required position
when the concrete is finished. The final position of dowels and tie bars shall be parallel to the
subgrade and perpendicular to the line of the joint. Dowel supporting assemblies shall conform to
one of the types shown on the plans. The concrete shall be placed to avoid displacement or
disarrangement of the joint installations.

502.5.1 Expansion Joints. Expansion joints shall extend for the full cross-section of the concrete
pavement. Filler placed prior to the placement of the concrete shall be installed with a removable
cap or edging bar as a guide for edging the joint and protection of the filler during the concrete’s
placing and finishing, Joints constructed after the placement of concrete shall be sawed full depth,
and the exposed edges shall be ground to a chamfer of 3/8 inch. The filler shall rest snugly on the
subgrade from form to form. The joints shall be sealed in accordance with Sec 502.5.4. Upon
removal of the forms, any struts or fins of concrete extending across the joint shall be removed to
the full width of the joint and the full thickness of the concrete base or pavement.

502.5.2 Construction Joints. Construction joints shall be made at the close of each day's work
or when the work is stopped or interrupted for more than 30 minutes. Transverse construction
joint shall be located 15 feet from the last contraction joint Construction joints shall be
constructed perpendicular to the top surface and the centerline of the concrete base or pavement.
Construction joints may be formed with a timber header or may be sawed full depth. The final
joint shall conform to the cross-section of the pavement. Before paving operations are resumed,
all surplus concrete and other refuse shall be removed from the subgrade.

502.5.3 Sawing Joints. Unless otherwise provided, all transverse contraction joints and all Type
L longitudinal joints shall be sawed in a single cutting operation with all joint cuts to the
dimensions shown on the plans. For intersections and irregular pavement, joints shall be sawed at
locations as approved by the engineer. Sawing of the joints shall begin as soon as the concrete has
hardened sufficiently to permit sawing without excessive raveling. All joints shall be established
before uncontrolled shrinkage cracking takes place. The sawing of any joint shall be omitted if a
crack occurs at or near the joint location prior to the time of sawing. Sawing shall be discontinued
when a crack develops ahead of the saw. The engineer reserves the right to have the contractor
install preformed type joints on multiple width construction when the use of sawed joints fails to
prevent random cracking. Any pavement with random cracking not controlled by dowels or tie
bars shall be either removed and replaced using dowels or tie bars as appropriate to the nearest
controlled joint or repaired with some other method approved by the engineer at the contractor's
expense.

502.5.3.1 Forming Longitudinal Joint. A joint forming device may be used to establish the
longitudinal joint between the two driving lanes or between the driving lane and shoulder 6 foot
wide or greater. The pavement shall have a plan thickness of 8 inches or greater.

502.5.3.1.1 Notification. The contractor shall indicate in the Quality Control Plan if the
longitudinal joint forming device is going to be utilized on the project.

502.5.3.1.2 Joint Forming Device. The joint forming device shall consist of a pair of straight

blades mounted under the paver. The first blade shall be placed under the front of the primary
pan extending forward between the vibrators, if mechanically possible. The second blade shall be
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placed on the finishing pan in identical alignment to the first blade. Blade depth shall be equal to
one-third of the slab thickness.

502.5.3.1.3 Depth Verification. The engineer shall have access behind the paver to randomly
check joint formation by inserting a thin metal strip equal to one-third of the slab thickness into
the formed joint.

502.5.3.1.4 Weak Plane Verification. The contractor shall take four 4-inch diameter cores in the
longitudinal joint. Cores shall be taken and tested the following day after the first day of paving
Samples shall be taken from random locations determined by the engineer. The cores shall be
centered within + % inch around the joint forming trail. The first one-third of the slab thickness
and the second one-third of the slab thickness of each core shall be sawed off from the top and
tested in the vertical position for split tensile strength. The average strength ratio of the first and
second cores shall be 1/3 or less.

502.5.3.1.5 Testing Frequency. For each successive day after the first day of paving, two

4-inch diameter cores shall be taken in the longitudinal joint. Samples shall be taken from random
locations determined by the engineer. Cores shall be taken and tested the following day after
placement. Cores shall be tested to determine the indirect tensile strength ratios. If satisfactory
results are consistently achieved, the engineer may reduce the number of cores taken.

502.5.3.1.6 Joint Continuity. The contractor shall ensure longitudinal joint continuity between
consecutive day's paving.

502.5.3.1.7 Unacceptable Results. If the test results or the quality of the joint forming process
are not satisfactory to the engineer, the contractor shall saw the longitudinal joint for the length
affected.

502.5.4 Sealing Joints. All sawed contraction joints shall be unsealed, unless otherwise
specified. Sawed or formed expansion joints shall be sealed with joint sealing material before the
pavement is opened to any traffic, including construction traffic. Immediately prior to sealing, the
joints shall be thoroughly cleaned and dried. The sealing material shall be heated to the pouring
temperature recommended by the manufacturer. Any material which has been heated above the
maximum safe heating temperature will be rejected. Any excess material shall be removed from
the pavement surface.

502.5.5 Joint Filler at Railroad Crossings. Bituminous filler for use between railroad crossing
approach slabs and the crossing shall be an approved commercial bituminous mixture in
accordance with Sec 401. The mixture shall be tamped into a firm and compacted state.

502.6 Curing. Immediately after the finishing operations have been completed and as soon as
marring of the concrete will not occur, the entire surface and exposed edges of the newly placed
concrete shall be covered and cured in accordance with one of the following methods. The
concrete shall not be left exposed for more than 30 minutes between stages of curing or during the
curing period.

502.6.1 White Pigmented Membrane. After the free water has left the pavement surface, the
entire surface shall be sealed by spraying with a uniform application of white pigmented
membrane curing material. The contractor shall provide satisfactory equipment to ensure uniform
mixture and coverage of curing material, without loss, on the pavement at the rate of not less than
one gallon for each 200 square feet. If rain falls on the newly coated pavement before the film has
dried sufficiently to resist damage, or if the film is damaged in any other way, the contractor shall
apply additional curing material to the affected portions. All areas cut by finishing tools
subsequent to the application of the curing material shall immediately be given new applications
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at the rate specified above. If hairline cracking develops before the membrane can be applied, the
concrete shall be initially cured with wet burlap in accordance with Sec 502.6.2 before the
membrane is placed. Membrane curing shall not be used on Portland cement concrete base.
Emulsified asphalt may be used to cure the concrete base if the surface course is to be a
bituminous type.

502.6.2 Burlap. The top surface of the concrete shall be temporarily covered with thoroughly
damp burlap after the concrete has set sufficiently to prevent marring of the surface. Burlap shall
be handled in such a manner that contact with earth or other deleterious substances is avoided. All
burlap, except burlap previously used for curing concrete, shall be thoroughly washed. The
burlap shall be kept thoroughly wet until removed for application of the final curing material.
Neither the top nor the edge of the concrete shall be left unprotected for more than 30 minutes.
When the burlap is removed, white pigmented membrane curing material shall be continued by
one of the approved methods.

502.7 Removing Forms. Forms shall be removed carefully to avoid damage to the concrete base
or pavement. Honeycombed areas not rejected shall be immediately repaired. If the forms are
removed less than 72 hours after placing concrete, the sides of the concrete shall be cured by one
of the methods specified above. Any trench excavated for the forms shall be entirely backfilled so
water will not stand next to the concrete base or pavement.

502.8 Surface Smoothness. The pavement surface shall be thoroughly tested for smoothness
by profiling or straightedging as indicated in Sec 610.

502.9 Opening to Traffic. The concrete base and pavement shall not be opened for low volume,
light construction traffic until the concrete has attained a minimum compressive strength of 2500
psi. The concrete base and pavement shall not be opened to all types of traffic until the concrete
has attained a minimum compressive strength of 3,000 psi and all sawed joints that have opened
more than % inch are sealed. Compressive strength will be determined by tests conducted in
accordance with MoDOT test methods. Pavement shall be cleaned prior to opening to traffic.

502.10 Material Acceptance. Acceptance will be based on the following criteria being met:

(a) Test results indicating the concrete base or pavement meets the specification
requirements

(b) Contractor following the approved Quality Control Plan (QCP)

(c) Favorable comparison between the contractor’s quality control tests and the
engineer’s quality assurance tests. Favorable comparison will be obtained when the
engineer’s QA tests results are within two standard deviations from the mean of the QC
test results for each individual lot of material. For properties not evaluated on a lot by lot
basis, favorable comparison will be obtained when both the QC and QA tests results
meet the specification requirements. Compressive strength and slab thickness will be
evaluated on a lot by lot basis.

502.10.1 Lot Definition. A lot shall be the surface area placed in a single day. Each lot shall be
divided into no less than four or more than six sublots of equal surface area. For high daily
production rates exceeding 7,500 square yards per day, the contractor may choose to divide the
day’s production into two equal lots consisting of no less than four or more than six sublots each.
The contractor shall notify the engineer of the size of the sublot or of the decision to divide a
day’s production into two equal lots prior to taking any core samples. When a day’s production
involves less than 600 square yards, combine the following day’s or days’ production to reach
600 square yards and treat as a single lot, except while completing a particular mix design or
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project, in which case combine with the previous day’s production and treat as a single lot. If a
project has less than 7,500 square yards of a particular mix type, the lot will be defined as the
plan quantity shown in the contract documents.

502.10.2 Sampling. One QC sample shall be taken for each sublot and a minimum of one QA
samp le shall be taken per lot. A sample shall be taken from the finished concrete consisting of a 4-
inch diameter core for concrete bases or pavements less than 12 inches thick and a 6-inch diameter
core for concrete bases or pavements 12 inches or greater. Sampling locations will be determined
by the engineer using random sampling procedures in accordance with ASTM D 3665.

502.10.3 Coring. Cores shall be taken in accordance with AASHTO T 24. Cores shall not be
taken until a minimum compressive strength of 3,000 psi has been attained. Cores shall be neatly
cut with a core drill. The contractor shall furnish all tools, labor and material for cutting samples
and filling the cored hole. The contractor shall fill the core holes with an approved non-shrink
grout within one day after sampling.

502.10.3.1 Testing Cores. The core thickness shall be determined by the average caliper
measurement in accordance with AASHTO T 148. After the thickness is determined, the cores
shall be sawed to an L/D ratio of 2.0 and tested in accordance with AASHTO T 22. Cores shall
not be taken until a minimum compressive strength of 3,000 psi has been attained. The contractor
shall determine the compressive strength by approved methods. Cores shall be tested for
compressive strength 28 days after placement.

502.10.3.2 Pavement Thickness after Diamond Grinding. If the contractor elects to diamond
grind to improve smoothness or surface texture, in accordance with Sec 610.5.1.3 and 610.5.1.4,
then pavement thickness determination will be made after all smoothness correction has been
completed. Cores shall be 4 inch in diameter. Location of coring will be determined by the
engineer using random samp ling procedures in accordance with ASTM D 3665.

502.10.4 Quality Level Analysis. Compressive strength and thickness shall be evaluated for
acceptance on a lot-by-lot basis using a Quality Level Analysis (QLA). The QLA will consider
the variability (standard deviation) of the material and the testing procedures, as well as the
average (mean) value of the test results to calculate the percentage of material that is above the
lower specification tolerance limit (LSL) for compressive strength and thickness.

502.10.4.1 Determine Quality Index. The Percent Within Limits (PWL) will be based on the
mean, standard deviation and quality index of each lot's test results as follows:
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Where:

Qu = Upper Quality Index
Qr = Lower Quality Index
USL = Pay Factor Item Upper Spec Limit
LSL = Pay Factor Item Lower Spec Limit

502.10.4.2 Determine Percent Within limits. The upper (PWL()) and lower (PWL,) will be
determined from Table I. Total percent within limits is:

PWL, = (PWL; + PWL,) - 100. For thickness and compressive strength in this
specification, PWL,; shall be 100.

502.10.4.3 Utilizing Quality Control Test Results. The engineer will make the Quality Level
Analysis (QLA) within 24 hours after receipt of the contractor's test results, by determining the
PWL, for each designated pay factor item. The contractor's test results will be used when
applicable to determine the PWL, provided the contractor's QC tests and the engineer's QA tests
compare favorably, and provided the engineer's inspection and monitoring activities indicate the
contractor is following the approved QC Plan.

502.10.4.4 Material Rendered Unfit. The engineer may at any time reject and require the
contractor to dispose of any batch of concrete mixture which is rendered unfit for use due to
contamination, segregation, improper slump or improper entrained air content. Such rejection
may be based on only visual inspection. In the event of such rejection, the contractor may take a
representative sample of the rejected material in the presence of the engineer, and if demonstrated
in the laboratory in the presence of the engineer that such material was erroneously rejected,
payment will be made for the material at the contract unit price.

502.10.4.5 Lower Specification Limits. The lower specification limit (LSL) for compressive

272



strength and thickness shall be:
(a) Compressive Strength — 4,000 psi.
(b) Thickness — Plan thickness minus 1/2 inch.

502.10.5 Outliers. Individual compressive strength tests within a lot may be checked for an
outlier in accordance with the determination of statistic T in ASTM E 178, at a significance level
of 5 percent. Replacement cores shall be obtained at the location designated and in the presence of
the engineer. The PWL shall be determined using the rep lacement values.

502.11 Contractor Quality Control.

502.11.1 Quality Control Plan. Prior to approval of concrete mix designs by the engineer, the
contractor shall submit a QCP to Construction and M aterials. The QCP shall be approved prior
to placing any concrete. The QCP shall include:

(a) Name and contact information should be provided for the contractor’s representative
in charge of QC and the project level representative if different from the contractor’s
representative.

(b) Identify the number of sublots each lot will utilize and describe how lots and sublots
will be designated.

(c) State the method for determining when concrete cores can be extracted.
(d) State the method for demonstrating the concrete has been protected from freezing.
(e) State the location where control charts will be posted, if utilized by the contractor.

() For optimized concrete mix, state the target gradation and allowable gradation ranges
for each fraction being used.

(g) A proposed independent third party company name, contact person, address, and
phone number for dispute resolution.

502.11.1.1 Third Party. The third party shall be independent of the contractor, MoDOT
consultants, and all project subcontractors or suppliers on each specific project. All testing of
material for dispute resolution shall be performed by an approved laboratory that is AASHTO
Accreditation Program certified in the areas of the material being tested.

502.11.2 Quality Control Testing. The contractor shall perform all quality control tests
necessary to control the production and construction processes applicable to this specification
and as set forth in the QCP. Quality control testing shall be performed by technicians qualified
through MoDOT’s technician certification program. Testing shall include, but not necessarily be
limited to, deleterious content, coarse aggregate absorption, thin or elongated pieces, entrained air
content, slump, pavement thickness and compressive strength. The contractor shall record all test
results and furnish a copy to the engineer no later than the beginning of the day following the test.

502.11.2.1 Fine and Coarse Aggregate.
502.11.2.1.1 Aggregate Gradation. A sieve analysis shall be performed once a week. Testing

shall be performed in accordance with AASHTO T 27 from randomly sampled material taken
from the discharge gate of storage bins or from the conveyor belt. Sieve analysis shall be
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performed on the following sieves:

Mix Design Method Sieves Tested

Absolute Wlume  [Maximumsieve size®

Optimized Sieves sizes specified by the mix design

dCoarse aggregate only

502.11.2.1.2 Deleterious Materials. Deleterious content shall be determined each day at a
frequency of one test per 7500 square yards of material placed or fraction thereof. Test shall be
performed in accordance with MoDOT Test Method TM 71 from randomly sampled material
taken from the discharge gate of the storage bin or from the conveyor belt. Test shall be
performed on coarse aggregate fractions.

502.11.2.1.3 Absorption. Samples for coarse aggregate absorption shall be taken from the
discharge gate of the storage bins or from the conveyor belt at least once every 2,000 cubic yards
with a minimum of once per project. Coarse aggregate absorption shall be in accordance with
AASHTO T 85.

502.11.2.1.4 Thin or Elongated Pieces. Thin or elongated pieces shall be determined on samples
of coarse aggregate taken from the discharge gate of the storage bins or from the conveyor belt.
The aggregate particles retained on the 3/4 in. sieve shall not exceed 5 percent when tested in
accordance with ASTM D 4791, based on a 5:1 ratio. Test shall be performed at least once every
10,000 cubic yards with a minimum of once per project.

502.11.2.1.5 Retained Samples. All aggregate samples taken by the contractor for determining
the gradation, deleterious content, absorption, and thin or elongated pieces shall be retained for
the engineer for a minimum of seven days unless otherwise instructed. The retained sample shall
be the remaining half of the final reduction in sample size obtained for QC testing. These samples
shall be maintained in clean covered containers, without contamination, readily accessible to the
engineer. The retained sample’s identification shall consist of, but is not limited to:

(a) Time and date sampled.

(b) Product specification number.

(c) Type of sample, i.e. belt, bin, stockpile.

(d) Lot and sublot designation.

(e) Sampler/Tester.

(f) Project Job Number.
502.11.2.2 Slump. Slump tests shall be performed on a random basis for each 500 cubic yards of
material produced. The engineer will designate the random location at the time of sampling. If a
day's material production does not exceed 500 cubic yards, one slump test shall be performed.
Slump tests shall be in accordance with AASHTO T 119 from randomly sampled material
discharged from trucks at the paving site. M aterial samples shall be in accordance with AASHTO
R 60.
502.11.2.3 Entrained Air Content. Tests for entrained air content shall be performed on a

random basis for each 500 cubic yards of material produced. The engineer will designate the
random location at the time of sampling. The minimum air content in front of the paver shall be
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5.0 percent plus the air loss through the paver. The air loss through the paver is determined a
minimum of once per half-day production by sampling the concrete ahead of the paver and
behind the paver and subtracting the value obtained ahead of the paver from the value obtained
behind the paver. The engineer shall be given notification prior to determining the air loss in order
to witness the air loss determination. On the first day of paving, the target air content shall be
determined immediately after placing 200 cubic yards of concrete. The entrained air content of the
first 200 cubic yards of concrete placed on the first day of paving, sampled in front of the paver,
shall be greater than 6.0 percent. Tests shall be in accordance with AASHTO T 152.

502.11.3 Corrective Action. As a minimum, a process shall be deemed out of control and
corrective action taken if any one of the conditions below exists. In addition, each truckload of
material en route prior to the process of being deemed out of control shall be tested for
specification compliance.

502.11.3.1 Aggregate Gradation. When one test is outside the allowable range, immediate steps
shall be taken to correct the gradation.

502.11.3.2 Deleterious Content. When one test is outside the specification limits, immediate
steps shall be taken to correct the deleterious content.

502.11.3.3 Slump, Air Content, and Absorption. The contractor shall halt production and make
appropriate adjustments whenever either of the following occurs:

(a) One point falls outside the action limit line for individual measurements or range.

(b) Two points in a row fall outside the specification limit but within the action limit line
for individual measurements.

Individual Measurements
Control Parameter Action Limit
Slump +1 in.
Air Content 4.5t05.0%
Absorption Mix Design plus 0.3% to Mix Design plus 0.6%

502.11.4 Pavement. For pavements with a plan thickness below 8 inches, the following shall
apply:

(a) QC shall determine compressive strength at a frequency of no less than one per 7,500
square yards. Compressive strength shall be determined from at least two 6- by 12-inch
cylinders or from at least three 4- by 8-inch cylinders made in accordance with AASHTO
T-23 or by the Maturity Method in accordance with the contract documents. QA will
determine the compressive strength at least once per 30,000 square yards. Cylinders shall
be tested in accordance with AASHTO T-22. A compressive strength of 3,500 shall be
attained by 28-day. Sampling location will be determined by the engineer using random
samp ling procedures in accordance with ASTM D 3665

(b) QC shall determine pavement thickness of the fresh concrete at a frequency of no less
than one per 7,500 square yards. QA will determine the pavement thickness of the fresh
concrete at least once per 30,000 square yards. Sampling locations will be determined by
the engineer using random sampling procedures in accordance with ASTM D 3665

(c) QC shall determine the slump, air content, gradation, deleterious, thin and elongated

and absorption in accordance with Sec 502.11. QA will determine the slump, air content,
gradation, deleterious, thin and elongated and absorption in accordance with Sec 502.12.
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502.11.5 Shoulders. Shoulders with a plan thickness 8 inches or greater shall be inspected in
accordance with requirements applied to concrete placed in the travel way. Shoulders with a plan
thickness below 8 inches shall be handled in accordance with Sec 502.11.4.

502.11.6 Dispute Resolution. When there are significant discrepancies between the engineer's
and the contractor's test results, dispute resolution procedures will be used.

502.11.6.1 Cease Work. The contractor's operations may be required to cease until the dispute is
resolved, if the test results indicate the mixture is unacceptable.

502.11.6.2 Third Party Resolution. The first step in dispute resolution will be to identify
differences in procedures and to correct inappropriate procedures before moving to third party
resolution. If that does not resolve the dispute, either the contractor or the engineer may request
the approved QCP third party involvement. The recommendations of the approved third party
will be binding on both the engineer and contractor.

502.11.6.3 Third Party Payment. The contractor shall be responsible for the costs associated
with third party testing and resolution if the final result indicates the engineer's test results were
correct. Likewise the Commission will be responsible for the cost associated with the third party
testing and resolution if the final result indicates the contractor's results were correct.

502.11.6.4 Other Adjustments. The contractor will not be entitled to any additional payment
for costs incurred due to use of the dispute resolution procedures such as, but not limited to,
those for delay, cessation of operations, costs to subcontractors, etc. The engineer may give
consideration to adjustment of working days, if warranted.

502.11.7 Concrete Mix Design Adjustment.

502.11.7.1 Field Adjustment. When test results indicate the concrete produced does not meet
the specification requirements or is not performing satisfactory, the contractor may adjust the mix
design in the field as noted herein. Field adjustments may consist of changing the constituents
listed on the approved mix design by no more than 5.0 percent or changing the water cement ratio
by no more than 0.02 from the approved mix design. The engineer shall be notified immediately
when any change is made to the mix design. Additional fractions of material or new material will
not be permitted as a field adjustment. The field adjusted mix shall meet the requirements
specified in Sec 501.

502.11.7.2 Field Redesign. When the constituents listed on the approved mix design are adjusted
by more than 5.0 percent or the water cement ratio is changed by more than 0.02, the contractor
shall submit a new mix design meeting the requirements specified in Sec 501. The mix design shall
be submitted immediately to the District for approval. The contractor will be allowed to continue
production while the mix design is reviewed.

502.12 Quality Assurance. Corrective action shall be required in accordance with Sec 502.11.3
for any QA tests outside the action limit. The engineer will at a minimum, independently test at
the following frequency:

Test Frequency
Compressive Strength 1 per lot
Thickness 1 per lot
Surface Texture 1 per lot
Slump 1 per day
Entrained Air Content 1 per day
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Aggregate Gradation 1 per project

Coarse Aggregate Deleterious|1 per week
Aggregate Absorption 1 per 10,000 cubic yards
Thin or Elongated Pieces 1 per project

502.12.1 Retained Samples. The QA inspector will test at least ten percent of the retained
portion of the QC samples for aggregate gradation and deleterious content. The QA inspector will
test at least twenty percent of the QC retained samples for absorption and thin or elongated
pieces. Retained samples will be chosen at random. A comparison will be considered favorable
when the QA results of a QC retained sample are within the applicable limits specified in Sec
403.18.2

502.12.2 Core Chain of Custody. QA strength and thickness cores that are not in possession of
the engineer for the entire time from extraction till testing shall be sealed in tamper proof bags
after extraction.

502.12.3 Quality Control Equipment. All QC mixture testing shall be performed using
equipment maintained in accordance with Sec 403.17.3, except as follows:

Equipment — Test Method Requirement Interval
(AASHTO) (Month)

Sieves Check Physical Condition |6
Mechanical Shakers - T27 Check Sieving Thoroughness|12
Ovens Verify Temp. Settings 4
Balances Verify 122
Air Meters - T152 Calibrate 12
Compression Testing Machine - T22|Verify Load Indications 12
Capping Material Check Strength 3
Slump Cones - T119 Check Critical Dimensions |12

*Verify after each move.

502.13 Unacceptable Material. Any material meeting the following criteria shall be considered
unacceptable:

(a) If any core measurement of thickness is greater than 10 percent deficient from the
plan thickness.

(b) If any core measurement of compressive strength is less than 3,500 psi.
(c) All material with an entrained air content less than 4.0 percent.

502.14 Method of Measurement. Final measurement of the completed pavement will not be
made except for authorized changes during construction, or where appreciable errors are found in
the contract quantity. Where required, measurement of the Portland cement concrete base and
pavement complete in place, will be made to the nearest 1/10 square yard. The revision or
correction will be computed and added to or deducted from the contract quantity.

502.15 Basis of Payment.

502.15.1 Compensation. The contract unit price for Portland cement concrete base and
pavement will be considered as full compensation for all material, including reinforcement,
dowels, dowel supports, tie bars and any other items entering into the construction of the
traveled way pavement or Portland cement concrete shoulders, and for the cost of QC testing and
smoothness testing. No additional compensation will be allowed for any excess thickness.
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502.15.2 Payment. The accepted quantities of concrete base will be paid for at the contract unit
price with proper allowance made for any deductions for deficiency in thickness and compressive
strength. The accepted quantities of Portland cement concrete pavement will be paid for at the
contract unit price with proper allowance made for any deductions for deficiency in thickness,
compressive strength, smoothness or marred surface.

502.15.3 Width. When paving widths are greater than the travel lane widths, payment for
profiling will apply to the traffic lane design driving width only, normally 12 feet. Random lane
coring for thickness or required lane replacement will include the full paved lane width to the
longitudinal joints or edge of shoulder, whichever is first.

502.15.4 Pay Factors. The total pay factor (PF,) for each lot is equal to the weighted sum of the
pay factors (PF) for each pay factor item for each lot, and is determined as follows:

PF,=+(0.5) PF; + (0.5) PF g
Where: PF = Pay Factor for Thickness
PF ¢ = Pay Factor for Compressive Strength

The PF for each pay factor item for each lot is based on the PWL, of each pay factor item of each
lot and is determined as follows:

When PWL, is greater than or equal to 70: PF = 0.5 PWL, + 55
When PWL, is less than 70: PF =2 PWL, - 50

502.15.5 Small Quantities. For each mix type less than 7,500 square yards, the following shall
apply:

QLA and PWL will not be required.

Concrete mix shall be within the specified limits for compressive strength, pavement thickness,
slump, air content, gradation, deleterious, and thin and elongated.

Payment for each mix type will be made at 100 percent of the contract unit price if compressive

strength is equal to or greater than 3,500 psi and the pavement thickness is not deficient by more
that 10 percent of the plan thickness.

502.15.6 Pavements. For pavements with a plan thickness below 8 inches, the following shall
apply:

(a) QLA and PWL will not be required

(b) Concrete mix shall be within the specified limits for compressive strength, pavement
thickness, slump, air content, gradation, deleterious, and thin and elongated.

(c) Payment will be made at 100 percent of the contract unit price if compressive
strength is equal to or greater than 3500psi and pavement thickness is not deficient by

more than 10 percent of the plan thickness

502.15.7 Shoulders. Shoulders with a plan thickness below 8 inches shall be handle in
accordance with Sec 502.15.6.

502.15.8 PWL Determination Table. Values in Table I are estimates of the PWL corresponding
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to specific values of the Quality Index (Q). For Q values less than zero, the table shall be
subtracted from 100.

TABLE 1
Variability-Unknown Procedure
Standard-Deviation Method

Quality Index| PWL For Selected Sample Sizes

QuorQp) [ n=3 [ n=4 | n=5 | n=6 | n=7 | n=8 | n=9 | n=10
0.00 50.00 [50.00 [50.00 [50.00 }50.00 |50.00 ]50.00 |50.00
0.01 50.28 |50.33 [50.36 [50.37 ]50.37 |50.38 ]50.38 |50.38
0.02 50.55 150.67 [50.71 [50.74 ]50.75 ]50.76 ]50.76 |50.77
0.03 50.83 [51.00 [51.07 [51.10 |51.12 |51.13 |51.15 |51.15
0.04 51.10 |51.34 |51.42 [51.47 |51.50 |51.51 |51.53 |51.54
0.05 51.38 [51.67 |51.78 [51.84 |51.87 |51.89 |51.91 |51.92
0.06 51.66 [52.00 [52.14 [52.21 [52.24 |52.27 |52.29 |52.30
0.07 51.93 |52.33 [52.49 [52.57 [52.62 |52.65 |52.67 |52.69
0.08 52.21 [52.67 [52.85 [52.94 ]52.99 |53.02 |53.06 |53.07
0.09 52.48 |53.00 [53.20 [53.30 [53.37 |53.40 |53.44 |53.46
0.10 52.76 |53.33 |53.56 [53.67 [53.74 |53.78 |53.82 |53.84
0.11 53.04 [53.66 [53.91 [54.04 |54.11 |54.16 |54.20 |54.22
0.12 53.32 |54.00 [54.27 [54.40 ]54.48 |54.54 |54.58 |54.60
0.13 53.59 |54.33 |54.62 [54.77 |54.86 |54.91 |54.95 |54.99
0.14 53.87 |54.67 |54.98 [55.13 [55.23 |55.29 |55.33 |55.37
0.15 54.15 |55.00 [55.33 [55.50 |55.60 |55.67 |55.71 |55.75
0.16 5443 |55.33 [55.68 [55.86 ]55.97 |56.04 ]56.09 |56.13
0.17 54.71 |55.67 |56.04 [56.23 ]56.34 5642 5647 |56.51
0.18 54.98 156.00 [56.39 [56.59 ]56.72 |56.79 ]56.84 |56.89
0.19 5526 |56.34 |56.75 [56.96 [57.09 |57.17 |57.22 |57.27
0.20 55.54 156.67 |57.10 [57.32 |57.46 |57.54 |57.60 |57.65
0.21 55.82 |57.00 [57.45 [57.68 ]57.83 |57.91 |57.98 |58.03
0.22 56.10 |57.33 |57.81 [58.05 ]58.20 |58.29 |58.35 |58.40
0.23 56.39 |57.67 |58.16 [58.41 [58.56 |58.66 |58.73 |58.78
0.24 56.67 |58.00 [58.52 [58.78 ]58.93 ]59.04 ]59.10 |59.15
0.25 5695 |58.33 [58.87 [59.14 ]59.30 |59.41 |59.48 |59.53
0.26 57.23 |58.66 [59.22 [59.50 ]59.67 |59.78 ]59.85 ]59.90
0.27 57.52 159.00 [59.57 [59.86 ]60.03 ]60.15 ]60.22 ]60.28
0.28 57.80 159.33 [59.93 [60.22 6040 ]60.51 ]60.60 ]60.65
0.29 58.09 [59.67 [60.28 [60.58 ]60.76 ]60.88 ]60.97 |61.03
0.30 58.37 160.00 [60.63 [60.94 [61.13 |61.25 |61.34 |61.40
031 58.66 160.33 [60.98 [61.30 J61.49 |61.62 |61.71 |61.77
0.32 58.94 160.67 [61.33 [61.66 |61.85 |61.98 ]62.08 |62.14
0.33 59.23 161.00 |61.68 [62.01 [62.22 62.35 162.44 |62.51
0.34 59.51 |61.34 [62.03 [62.37 ]62.58 62.71 |62.81 162.88
0.35 59.80 |61.67 [62.38 [62.73 ]62.94 |63.08 ]63.18 |63.25
0.36 60.09 162.00 [62.73 [63.09 [63.30 |63.44 163.54 |63.61
0.37 60.38 162.33 [63.08 [63.44 ]63.66 |63.80 |63.91 |63.98
0.38 60.68 162.67 [63.42 [63.80 [64.02 |64.17 |64.27 |64.34
0.39 60.97 163.00 [63.77 [64.15 [64.38 |64.53 164.64 |64.71
0.40 61.26 163.33 [64.12 [64.51 [64.74 |64.89 ]65.00 |65.07
041 61.56 163.66 [64.46 [64.86 ]65.09 |65.25 ]65.36 |65.43
042 61.85 164.00 [64.81 [65.21 ]65.45 165.60 ]65.72 165.79
043 62.15 164.33 [65.15 [65.57 ]65.80 |65.96 166.07 |66.15
0.44 62.44 164.67 [65.50 [65.92 [66.16 |66.31 16643 |66.51
045 62.74 165.00 [65.84 [66.27 ]66.51 |66.67 166.79 166.87
046 63.04 165.33 [66.18 [66.62 [66.86 |67.02 |67.14 |67.22
047 63.34 165.67 [66.53 [66.96 [67.21 |67.37 16749 |67.57
0.48 63.65 166.00 [66.87 [67.31 67.56 |67.73 ]67.85 |67.93
0.49 63.95 166.34 [67.22 [67.65 |67.91 |68.08 ]68.20 |68.28
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0.50 64.25 166.67 [67.56 [68.00 [68.26 |68.43 ]68.55 168.63
0.51 64.56 [67.00 [67.90 |68.34 168.61 |68.78 |68.90 [68.98
0.52 64.87 167.33 |68.24 [68.69 ]68.95 69.12 169.24 169.32
0.53 65.18 167.67 [68.58 [69.03 ]69.30 169.47 169.59 169.67
0.54 6549 [68.00 [68.92 169.38 169.64 169.81 ]69.93 [70.01
0.55 65.80 168.33 ]69.26 [69.72 ]69.99 |70.16 ]70.28 ]70.36
0.56 66.12 168.66 169.60 [70.06 [70.33 ]70.50 ]70.62 170.70
0.57 66.44 169.00 [69.94 170.40 170.67 |70.84 170.96 [71.04
0.58 66.75 169.33 |70.27 [70.73 |71.00 |71.17 |71.29 |71.38
0.59 67.07 [69.67 [70.61 |71.07 |71.34 |71.51 |71.63 [71.72
0.60 67.39 170.00 [70.95 [71.41 |71.68 |71.85 |71.97 |72.06
0.61 67.72 17033 |71.28 [71.74 [72.01 |72.11 |72.30 |72.39
0.62 68.05 [70.67 [71.61 ]72.08 |72.34 |72.37 |72.63 [72.72
0.63 68.37 |71.00 |71.95 [72.41 [72.68 |72.63 |72.97 |73.06
0.64 68.70 |71.34 |72.28 [72.75 [73.01 |72.89 73.30 |73.39
0.65 69.03 [71.67 [72.61 ]73.08 |73.34 |73.15 |73.63 [73.72
0.66 69.37 172.00 |72.94 [73.41 [73.67 |73.55 |73.95 |74.04
0.67 69.71 [72.33 [73.27 [73.73 173.99 |73.95 |74.28 [74.36
0.68 70.05 172.67 |73.60 [74.06 [74.32 |74.35 |74.60 |74.69
0.69 70.39 173.00 |73.93 [74.38 [74.64 |74.75 174.93 |75.01
0.70 70.73 [73.33 [74.26 |74.71 17497 |75.15 |75.25 [75.33
0.71 71.08 173.66 |74.59 [75.03 [75.29 |75.46 |75.57 |75.64
0.72 71.44 174.00 |7491 [75.35 [75.61 |75.78 |75.88 175.96
0.73 71.79 [74.33 [75.24 ]75.68 17592 176.09 ]76.20 [76.27
0.74 72.15 |74.67 |75.56 [76.00 ]76.24 7641 ]76.51 |76.59
0.75 72.50 [75.00 [75.89 ]76.32 176.56 |76.72 ]76.83 [76.90
0.76 72.87 17533 |76.21 [76.63 [76.87 |77.03 |77.14 |77.21
0.77 73.24 |75.67 |76.53 [76.95 [77.18 |77.34 |77.44 |77.51
0.78 73.62 [76.00 [76.85 77.26 |77.50 |77.64 |77.75 |77.82
0.79 73.99 176.34 |77.17 [77.58 |77.81 |77.95 ]78.05 |78.12
0.80 7436 176.67 [77.49 [77.89 [78.12 |78.26 |78.36 |78.43
0.81 74.75 [77.00 [77.81 |78.20 |78.42 |78.56 |78.66 [78.72
0.82 75.15 |77.33 |78.12 [78.51 [78.72 |78.86 |78.95 179.02
0.83 75.54 [77.67 [78.44 178.81 179.03 |79.16 |79.25 [79.31
0.84 7594 178.00 |78.75 [79.12 [79.33 7946 ]79.54 |79.61
0.85 76.33 |78.33 |79.07 [79.43 ]79.63 |79.76 179.84 179.90
0.86 76.75 [78.66 [79.38 179.73 179.92 180.05 |80.13 [80.19
0.87 77.18 179.00 |79.69 [80.03 [80.22 |80.34 |80.42 |80.47
0.88 77.60 179.33 180.00 [80.33 [80.51 ]80.63 ]80.70 |80.76
0.89 78.03 [79.67 [80.31 [80.63 180.81 |80.92 |80.99 [81.04
0.90 78.45 180.00 [80.62 [80.93 [81.10 |81.21 |81.28 |81.33
091 7891 [80.33 [80.92 |81.22 |81.38 |81.49 |81.56 [81.61
0.92 79.37 180.67 [81.23 [81.51 [81.67 |81.77 |81.84 |81.88
093 79.83 |81.00 |81.53 [81.81 [81.95 |82.05 |82.11 |82.16
0.94 80.29 [81.34 [81.84 [82.10 |82.24 |82.33 |82.39 [82.43
0.95 80.75 |81.67 |82.14 [82.39 [82.52 |82.61 |82.67 |82.71
0.96 81.27 182.00 [82.44 [82.67 [82.80 |82.88 |82.94 182.97
0.97 81.78 [82.33 [82.74 [82.95 183.07 |83.15 |83.20 [83.24
0.98 82.30 |82.67 |83.04 [83.24 [83.35 |83.42 |83.47 |83.50
0.99 82.81 [83.00 [83.34 [83.52 |83.62 |83.69 |83.73 [83.77
1.00 83.33 |83.33 [83.64 [83.80 [83.90 |83.96 |84.00 |84.03
1.01 83.93 |83.66 [83.93 [84.08 [84.17 |84.22 |84.26 |84.28
1.02 84.53 [84.00 [84.22 [84.35 |84.43 |84.48 |84.51 [84.53
1.03 85.14 |84.33 [84.51 [84.63 [84.70 |84.74 |84.77 |84.79
1.04 85.74 184.67 |84.80 [84.90 [84.96 |85.00 |85.02 |85.04
1.05 86.34 [85.00 [85.09 |85.18 18523 |85.26 |85.28 [85.29
1.06 87.10 |85.33 [85.38 [85.44 [85.49 |85.51 |85.53 |85.53
1.07 87.87 [85.67 [85.66 |85.71 |85.74 |85.76 |85.77 [85.77
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1.08 88.63 [86.00 [85.95 [85.97 [86.00 |86.01 ]86.02 |86.02
1.09 89.40 [86.34 [86.23 [86.24 186.25 |86.26 |86.26 [86.26
1.10 90.16 [86.67 186.52 186.50 |86.51 |86.51 |86.51 |86.50
1.11 91.55 [87.00 |86.80 |86.76 |86.75 |86.75 |86.74 |86.73
1.12 92.95 187.33 187.07 |87.01 |87.00 [86.99 [86.98 ]86.96
1.13 94.34 [87.67 |87.35 |87.27 |87.24 |87.22 |87.21 |87.20
1.14 95.74 [88.00 |87.62 |87.52 |87.49 |87.46 |87.45 |87.43
1.15 97.13 |88.33 187.90 |87.78 |87.73 [87.70 [87.68 |87.66
1.16 100.00{88.66 |88.17 |88.03 |87.96 |87.93 |87.90 |87.88
1.17 100.00189.00 |88.44 |88.27 |88.20 |88.15 [88.12 |88.10
1.18 100.00189.33 |88.70 |88.52 |88.43 |88.38 |88.35 |88.32
1.19 100.00{89.67 188.97 |88.76 |88.67 |88.60 |88.57 |88.54
1.20 100.00{90.00 189.24 189.01 |88.90 |88.83 [88.79 |88.76
121 100.00{90.33 189.50 ]89.25 ]89.12 |89.05 |89.00 [88.97
1.22 100.00{90.67 189.76 189.48 189.35 |89.26 |89.21 |89.17
1.23 100.0091.00 190.02 189.72 |89.57 [89.48 [89.43 ]89.38
1.24 100.00{91.34 190.28 189.95 189.80 |89.69 |89.64 [89.58
1.25 100.0091.67 190.54 190.19 190.02 [89.91 [89.85 [89.79
1.26 100.00192.00 [90.79 [90.41 [90.23 ]90.12 ]90.05 |89.99
1.27 100.00{92.33 191.04 190.64 190.44 190.32 |90.25 [90.19
1.28 100.00092.67 191.29 190.86 190.65 [90.53 [90.44 ]90.38
1.29 100.00{93.00 |91.54 191.09 190.86 |90.73 ]90.64 [90.58
130 100.00093.33 191.79 191.31 191.07 190.94 190.84 [90.78
131 100.00093.66 192.03 191.52 |91.27 [91.13 [91.03 ]90.96
1.32 100.00{94.00 192.27 |91.73 19147 |91.32 |91.22 [91.15
133 100.00{94.33 192.50 [91.95 |91.68 [91.52 [91.40 |91.33
1.34 100.00]94.67 [92.74 [92.16 [91.88 |91.71 |91.59 |91.52
135 100.00{95.00 192.98 192.37 192.08 191.90 |91.78 [91.70
136 100.00095.33 193.21 192.57 192.27 [92.08 [91.96 |91.87
137 100.00{95.67 193.44 192.77 19246 |92.26 |92.14 [92.04
138 100.00{96.00 193.66 192.97 192.64 192.45 |92.31 [92.22
1.39 100.00196.34 193.89 193.17 |92.83 [92.63 [92.49 ]92.39
140 100.00{96.67 194.12 193.37 193.02 |92.81 |92.67 [92.56
141 100.0097.00 194.33 193.56 |93.20 [92.98 [92.83 ]92.72
1.42 100.00197.33 [94.55 [93.75 [93.37 [93.15 193.00 |92.88
143 100.00{97.67 194.76 193.94 193.55 193.31 |93.16 [93.05
1.44 100.0098.00 19498 194.13 ]93.72 [93.48 [93.33 ]93.21
145 100.00{98.33 195.19 194.32 193.90 |93.65 |93.49 [93.37
1.46 100.00{98.66 195.39 194.49 194.06 193.81 |93.64 [93.52
147 100.00199.00 195.59 194.67 194.23 [93.97 [93.80 ]93.67
148 100.00{99.33 195.80 194.84 194.39 |94.12 |93.95 [93.83
1.49 100.00099.67 196.00 [95.02 ]94.56 [94.28 [94.11 ]93.98
1.50 100.00]100.00f96.20 [95.19 [94.72 |94.44 194.26 |94.13
151 100.00{100.00196.39 195.35 194.87 194.59 |94.40 [94.27
1.52 100.00100.00196.57 195.51 ]95.02 [94.73 [94.54 ]94.41
1.53 100.00{100.00]96.76 195.68 195.18 194.88 |94.69 [94.54
1.54 100.00{100.00196.94 195.84 195.33 195.02 |94.83 [94.68
1.55 100.00100.00197.13 196.00 |95.48 [95.17 [94.97 194.82
1.56 100.00{100.00]97.30 196.15 195.62 |95.30 |95.10 [94.95
1.57 100.00100.00197.47 196.30 |95.76 [95.44 [95.23 ]95.08
1.58 100.00]100.00f97.63 [96.45 [95.89 195.57 195.36 |95.20
1.59 100.00{100.00]97.80 196.60 196.03 |95.71 |95.49 [95.33
1.60 100.00]100.00197.97 196.75 196.17 [95.84 [95.62 ]95.46
1.61 100.00{100.00]98.12 196.88 196.30 |95.96 |95.74 [95.58
1.62 100.00{100.00198.27 197.02 196.43 196.08 |95.86 [95.70
1.63 100.00100.00198.42 197.15 ]96.55 [96.21 [95.98 ]95.81
1.64 100.00{100.00]98.57 197.29 196.68 196.33 [96.10 [95.93
1.65 100.00100.00]198.72 197.42 196.81 [96.45 [96.22 ]96.05
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1.66 100.00{100.00]98.84 197.54 196.92 196.56 |96.33 [96.16
1.67 100.00100.00198.97 197.66 |97.04 [96.67 [96.44 ]96.27
1.68 100.00]100.00499.09 [97.78 [97.15 196.79 196.54 196.37
1.69 100.00{100.00199.22 197.90 197.27 196.90 |96.65 [96.48
1.70 100.00100.00199.34 198.02 197.38 [97.01 [96.76 ]96.59
1.71 100.00{100.00199.43 198.13 19748 |97.11 |96.86 [96.69
1.72 100.00{100.00199.53 198.23 197.58 197.21 |96.96 [96.78
1.73 100.00]100.00199.62 198.34 197.69 [97.31 [97.05 ]96.88
1.74 100.00{100.00199.72 198.44 197.79 |97.41 |97.15 [96.97
1.75 100.00100.00199.81 198.55 |97.89 [97.51 [97.25 ]97.07
1.76 100.00]100.00f99.86 [98.64 [97.98 197.60 197.34 |97.16
1.77 100.00{100.0099.91 198.73 198.07 |97.69 |97.43 [97.25
1.78 100.00100.00199.95 198.81 |98.17 [97.78 [97.52 97.33
1.79 100.00{100.00]100.00198.90 198.26 |97.87 |97.61 [97.42
1.80 100.00{100.00]100.00198.99 198.35 |97.96 |97.70 [97.51
181 100.00{100.00]100.00199.06 |98.43 [98.04 [97.78 197.59
1.82 100.00{100.00]100.00]99.14 198.51 |98.12 |97.86 [97.67
1.83 100.00{100.00]100.00199.21 198.58 [98.19 [97.93 ]97.75
1.84 100.00]100.00f100.00499.29 [98.66 98.27 198.01 |97.83
1.85 100.00{100.00]100.00199.36 198.74 |98.35 ]98.09 [97.91
1.86 100.00100.00]100.00199.42 198.81 [98.42 [98.16 |97.98
1.87 100.00{100.00]100.00199.48 198.87 |98.49 |98.23 [98.05
1.88 100.00{100.00]100.00]199.53 198.94 |98.55 ]98.30 [98.11
1.89 100.00{100.00]100.00199.59 199.00 [98.62 [98.37 ]98.18
1.90 100.00{100.00]100.00]99.65 199.07 198.69 |98.44 [98.25
191 100.00{100.00]100.00199.69 ]99.13 [98.75 [98.50 |98.31
1.92 100.00]100.00f100.00499.73 ]99.18 [98.81 ]98.56 |98.37
1.93 100.00{100.00]100.00]199.77 199.24 198.87 |98.62 [98.44
1.94 100.00{100.00]100.00199.81 199.29 [98.93 [98.68 ]98.50
1.95 100.00{100.00]100.00199.85 199.35 198.99 |98.74 [98.56
1.96 100.00{100.00]100.00]199.87 199.39 199.04 ]98.79 [98.61
1.97 100.00{100.00]100.00199.90 199.44 [99.09 [98.84 ]98.67
1.98 100.00{100.00]100.00199.92 199.48 199.14 |98.90 [98.72
1.99 100.00100.00]100.00199.95 199.53 [99.19 [98.95 ]98.78
2.00 100.00]100.00{100.00499.97 [99.57 199.24 199.00 |98.83
201 100.00{100.00]100.00]199.98 199.60 199.28 ]99.05 [98.88
2.02 100.00100.00]100.00199.98 199.64 [99.32 [99.09 ]98.92
2.03 100.00{100.00]100.00]199.99 199.67 199.37 199.14 [98.97
2.04 100.00{100.00]100.00]199.99 199.71 199.41 ]99.18 [99.01
2.05 100.00{100.00]100.00]100.00199.74 [99.45 [99.23 199.06
2.06 100.00{100.00]100.00]100.00199.76 199.48 199.27 [99.10
2.07 100.00{100.00]100.00]100.00199.79 [99.51 [99.30 ]99.14
2.08 100.001100.00{100.004100.0099.81 ]99.55 199.34 ]99.18
2.09 100.00{100.00]100.00]100.00199.84 199.58 199.37 [99.22
2.10 100.00{100.00]100.00]100.00]99.86 [99.61 [99.41 ]99.26
2.11 100.00{100.00]100.00]100.00]99.88 199.64 |99.44 [99.29
2.12 100.00{100.00]100.00]100.00199.89 199.66 199.47 [99.32
2.13 100.00{100.00]100.00]100.00199.91 ]99.69 [99.51 199.36
2.14 100.00{100.00]100.00]100.00199.92 199.71 ]99.54 [99.39
2.15 100.00{100.00]100.00]100.00]99.94 [99.74 [99.57 199.42
2.16 100.00]100.00{100.00{100.00§99.95 199.76 199.59 199.45
2.17 100.00{100.00]100.00]100.00199.96 199.78 199.62 [99.48
2.18 100.00{100.00]100.00]100.00199.97 [99.80 [99.64 ]99.50
2.19 100.00{100.00J100.00]100.00199.98 199.82 199.67 [99.53
2.20 100.00{100.00]100.00]100.00199.99 199.84 199.69 [99.56
221 100.00{100.00]100.00]100.00199.99 [99.85 [99.71 ]99.58
222 100.00{100.00]100.00]100.00199.99 199.87 ]99.73 [99.61
223 100.00{100.00]100.00]100.00]100.00{99.88 [99.75 199.63
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2.24 100.00{100.00]100.00]100.00]100.00199.90 ]99.77 [99.66
225 100.00100.00]100.00]100.00]100.00[99.91 [99.79 199.68
2.26 100.00]100.004100.004100.00/100.00]99.92 199.80 ]99.70
227 100.00{100.00]100.00]100.00]100.00199.93 199.82 [99.72
228 100.00{100.00]100.00]100.00]100.00{99.94 [99.83 199.73
2.29 100.00{100.00J100.00]100.00]100.00]99.95 ]99.85 [99.75
230 100.00{100.00]100.00]100.00]100.00199.96 199.86 [99.77
231 100.00{100.00]100.00]100.00]100.00[99.96 [99.87 199.78
232 100.00{100.00]100.00]100.00]100.00]99.97 199.88 [99.80
233 100.00{100.00]100.00]100.00J100.00{99.97 [99.90 ]99.81
2.34 100.00]100.00{100.004100.00§100.00]99.98 199.91 ]99.83
235 100.00{100.00]100.00]100.00]100.00199.98 199.92 [99.84
236 100.00{100.00]100.00]100.00]100.00{99.98 [99.93 199.85
237 100.00{100.00]100.00]100.00]100.00]99.99 199.93 [99.86
238 100.00{100.00]100.00]100.00]100.00]99.99 199.94 [99.87
239 100.00{100.00]100.00]100.00]100.00{100.00{99.94 ]99.88
240 100.00{100.00]100.00]100.00]100.00]100.00]99.95 ]99.89
241 100.00{100.00]100.00]100.00J100.00{100.00{99.96 ]99.90
242 100.00J100.00{100.00{100.00{100.00]100.00]99.96 ]99.91
243 100.00{100.00]100.00]100.00]100.00J100.00]99.97 [99.91
244 100.00{100.00]100.00]100.00]100.00{100.00{99.97 199.92
245 100.00{100.00J100.00]100.00]100.00]100.00]99.98 [99.93
246 100.00{100.00]100.00]100.00]100.00]100.00]99.98 ]99.94
247 100.00{100.00]100.00]100.00]100.00{100.00{99.98 199.94
248 100.00{100.00J100.00]100.00]100.00]100.00]99.99 [99.95
249 100.00{100.00]100.00]100.00J100.00{100.00{99.99 199.95
2.50 100.00]100.004100.004100.00/100.00]100.00]99.99 199.96
251 100.00{100.00]100.00]100.00]100.00]100.00]99.99 [99.96
2.52 100.00{100.00]100.00]100.00]100.00{100.00{99.99 199.97
2.53 100.00{100.00]100.00]100.00]100.00]100.00]100.00{99.97
2.54 100.00{100.00]100.00]100.00]100.00]100.00]100.00/99.98
2.55 100.00{100.00]100.00]100.00]100.00{100.00{100.00]99.98
2.56 100.00{100.00]100.00]100.00]100.00]100.00]100.00{99.98
2.57 100.00{100.00]100.00]100.00]100.00{100.00{100.00/99.98
2.58 100.001100.004100.004100.00/100.00]100.00]100.00]99.99
2.59 100.00{100.00]100.00]100.00]100.00]100.00]100.00/99.99
2.60 100.00{100.00]100.00]100.00]100.00{100.00{100.00/99.99
2.61 100.00{100.00]100.00]100.00]100.00]100.00]100.00{99.99
2.62 100.00{100.00]100.00]100.00]100.00]100.00]100.00{99.99
2.63 100.00{100.00]100.00]100.00]100.00]100.00{100.00{100.00
2.64 100.00{100.00]100.00]100.00]100.00]100.00]100.00{100.00
2.65 100.00{100.00]100.00]100.00]100.00]100.00{100.00{100.00
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SECTION 503
BRIDGE APPROACH SLAB

503.1 Description. This work shall consist of constructing a reinforced concrete or asphaltic
concrete bridge approach slab on a prepared subgrade in accordance with these specifications and
as shown on the plans or as directed by the engineer.

503.2 Material. All material, proportioning, air-entraining, mixing, slump and transporting of
Portland cement concrete shall be in accordance with Sec 501. All material for asphalt shall meet
the specification requirements for the mix type specified. Approach slabs shall be constructed of
pavement concrete or an approved Class B-1 concrete mixture, or asphaltic concrete. All material
shall be in accordance with Division 1000, M aterial Details, and specifically as follows:

Item Section
Reinforcing Steel for Concrete Structures| 1036
Concrete Sealer 1053
Concrete Curing Material 1055
Material for Joints 1057
Polyethylene Sheeting 1058

503.3 Construction Requirements. Concrete bridge approach slabs shall be constructed in
accordance with Secs 703 and 706, and shall attain a compressive strength of 4,000 psi prior to
opening to traffic. Concrete bridge approach slabs shall be textured in accordance with Sec 703.
Curing shall be in accordance with Sec 502, except the liquid membrane-curing compounds shall
be in accordance with Sec 1055 for bridge curing compounds. Bridge approach slabs will not
require sealing with a concrete sealer.

Asphalt bridge approach slabs shall be constructed in accordance with the specifications for the
mix type specified.

503.3.1 Voids Under Completed Concrete Approach Slabs. Prior to acceptance of the work,
all underseal access holes shall be opened by the contractor to permit investigation by the
engineer. Any voids or cavities found shall be filled by the contractor using an approved method.
Care shall be taken during pumping operations to avoid raising the approach slab.

503.3.1.1 Filling Holes. At the completion of the investigation or underseal pumping, the holes
shall be filled with sand to within one inch of the top and the remainder filled with joint sealing
material.

503.3.2 Aggregate Base. Testing of aggregate base will be completed by the engineer.

503.4 Method of Measurement. Final measurement of the completed bridge approach slab will
not be made except for authorized changes during construction or where appreciable errors are
found in the contract quantity. Where required, measurement of the approach slab will be made to
the nearest square yard. This area will be measured transversely from out to out and
longitudinally from end to end of bridge approach slab. The revision or correction will be
computed and added to or deducted from the contract quantity.

503.5 Basis of Payment. The amount of completed and accepted work as shown on the plans,
measured as provided above, will be paid for at the contract unit price. No direct payment will be
made for the reinforcing steel for concrete bridge approach slabs. No direct payment will be made
for investigating void conditions under the completed slab or for filling any voids found for
concrete bridge approach slabs.
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SECTION 504
CONCRETE APPROACH PAVEMENT

504.1 Description. This work shall consist of placement and preparation of base material and the
construction of concrete approach pavement in accordance with these specifications, as shown on
the plans or as directed by the engineer.

504.2 Material. All material, proportioning, air-entraining, mixing, slump and transporting of
Portland cement concrete shall be in accordance with Sec 501. Approach pavement shall be
constructed of pavement concrete or an approved Class B-1 concrete mixture. All material shall
be in accordance with Division 1000, M aterial Details, and specifically as follows:

Item Section
Aggregate for Base 1007.3
Concrete Curing Material| 1055
Material for Joints 1057

504.3 Construction Requirements.

504.3.1 Base placement shall be in accordance with Sec 304. Concrete approach pavement and
shoulders shall be constructed in accordance with Sec 503. Concrete approach pavement will not
require sealing with a concrete sealer. Type A Curb, where required, shall be constructed in
accordance with Sec 609.

504.3.2 Aggregate Base Testing of aggregate base will be completed by the engineer.

504.4 Method of Measurement. Final measurement of the completed concrete approach
pavement will not be made except for authorized changes during construction or where
appreciable errors are found in the contract quantity. Where required, concrete approach
pavement areas, including shoulders, will be measured to the nearest 1/10 square yard. The
revision or correction will be computed and added to or deducted from the contract quantity.

504.5 Basis of Payment. The accepted quantity of concrete approach pavement will be paid for

at the contract unit price and will be considered full compensation for Type A Curb, all labor,
equipment and material to complete the described work.
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SECTION 505
BRIDGE DECK CONCRETE WEARING S URFACE

SECTION 505.10 LOW SLUMP CONCRETE.
505.10.1 Description. This work shall consist of constructing a wearing surface of low slump,
dense concrete on a prepared surface in accordance with these specifications, as shown on the

plans or as directed by the engineer.

505.10.2 Material. All material shall be in accordance with Division 1000, M aterial Details, and
specifically as follows:

Item Section
Type I or Il Cement 1019
Air-Entraining Admixture | 1054
Water Reducing Admixture| 1054

Burlap 1055
Polyethylene Sheeting 1058
Water 1070

505.10.2.1 Coarse aggregate shall be an approved crushed limestone, crushed quartzite, flint chat
from the Joplin area or porphyry in accordance with Sec 1005.2, Gradation E, except that the
sum of percentages of all deleterious substances shall not exceed one percent and the percentage
of deleterious substances shall not exceed the following values:

Item Percent by Weight
Deleterious Rock 1.0
Shale and Pyrite 0.2
Chert in Limestone 0.5
Other Foreign Material 0.1

505.10.2.2 Gradation D may be used when the plan thickness of the bridge deck overlay is 3
inches or greater.

505.10.2.3 Fine aggregate shall be in accordance with Sec 1005.3 and shall be Class A sand in
accordance with Sec 501.

505.10.2.4 Pozzolanic material or Portland pozzolan cements shall not be used.
505.10.3 Concrete Mixture.

505.10.3.1 The contractor shall submit a mix design to Construction and Materials meeting the
following properties:

Property Requirement
Air Content, percent (minimum) 5.0
Slump, inches 1/2+1/2

Percent Fine Aggregate as Percent off
Total Aggregate by Absolute Wlume

Cement Content, Ibs./cubic yard 818 to 827

[

0

505.10.3.2 The cement content and percent fine aggregate shall not be changed. If total mixing
water, including free water in aggregate and liquid admixtures, varies from design mixing water to
cause a change in batch volume of more than two percent, a new mix design will be required.

286



505.10.3.3 A Type A water-reducing admixture will be required.

505.10.3.4 During placement, the mixture shall be compacted to no less than 98 percent of the
standard density.

505.10.4 Testing.

505.10.4.1 Slump will be determined in accordance with AASHTO T 119. The sample for slump
testing will be taken at the point of placement in the structure.

505.10.4.2 Air content will be determined by the pressure method in accordance with AASHTO
T 152.

505.10.4.3 When required, standard density, unit weight, will be determined in accordance with
AASHTO T 121. Standard density will be determined for at least each two hours of concrete
production or any time significant fluctuations occur within the range of air content or slump.

505.10.4.4 Compressive strength will be determined from at least two 6- by 12- inch cylinders or
from at least three 4- by 8- inch cylinders prepared in accordance with AASHTO T 23 and tested
in accordance with AASHTO T 22. One set consisting of two cylinders will be made for 28-day
compressive strength from each day's production. Cylinders made for determining when to
permit traffic will be made at a frequency determined by the engineer, and will be cured in the near
vicinity and in the same manner as the bridge deck.

505.10.4.5 Concrete taken as a sample for testing slump and air content shall be wasted and shall
not be placed in the deck. If air content or slump test results are not in accordance with
specifications, any concrete represented by those tests and any concrete in the mixer chute shall
be wasted, and the necessary adjustments shall be made in the mix design or proportioning
devices.

505.10.4.6 When concrete density is specified, in-place density of plastic concrete will be
determined in accordance with MoDOT Test Method TM 36. In-place density will be
determined at a minimum passing test rate of one per 100 square yards or three per continuous
pour, whichever is greater. A nuclear gauge correction factor will be determined at least once for
each day of concrete production. Work bridges spanning the plastic concrete shall be provided by
the contractor to permit performing nuclear density tests.

505.10.5 Mixing.

505.10.5.1 Concrete shall be mixed in accordance with Sec 501.

505.10.5.2 M ixing time for rotating paddle type mixers shall be a minimum of 60 seconds after all
ingredients have been added. All batches shall be mixed approximately the same length of time.
Material for a batch of concrete shall not be placed in the mixing drum until the material for the
previous batch has been discharged.

505.10.6 Surface Preparation.

505.10.6.1 On new concrete decks, the surface shall be given a very rough texture while still
plastic by use of a wire comb or other approved texturing device which will produce a bondable

surface acceptable to the engineer.

505.10.6.2 On old existing concrete decks with existing wearing surfaces, the wearing surface shall
be removed in accordance with Sec 216. On existing concrete decks without existing wearing
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surfaces, the surface shall be scarified in accordance with Sec 216.

505.10.6.3 The textured or scarified deck shall be sandblasted followed by an air blast. The
sandblast shall remove all dirt, oil and other foreign material, as well as any unsound concrete or
laitance from the surface and edges against which new concrete is to be placed. The compressor
shall be equipped to prevent oil in the air supply. That portion of the curb and previously placed
overlays against which new concrete is to be placed shall be sandblasted. Any loose or foreign
material detected on the concrete surface prior to placement of the overlay shall be removed by
sand or air blasting. The concrete surface may require retexturing where penetration of foreign
material is evident. No contamination of the retextured or scarified concrete surface will be
permitted.

505.10.6.4 To assure that the thickness of the concrete overlay above the prepared surface will be
as specified on the plans, the clearance shall be checked in the following manner before concrete is
placed. A filler block having a thickness 1/8 inch less than the overlay thickness shall be attached
to the bottom of the screed. With screed guides in place, the screed shall be passed over the area
to be concreted. Where the intended clearance does not allow use of this method, a stringline or
other means shall be used, subject to approval from the engineer. All old concrete that does not
have sufficient clearance shall be removed.

505.10.7 Finishing Equipment.

505.10.7.1 The finishing machine shall be designed for striking off and finishing low slump
concrete overlay. The machine shall be mechanically powered to operate forward and reverse in a
smooth manner, under positive control of the operator. The basic machine shall be of a width to
finish a basic 12-foot width of overlay and shall be adjustable for wider placements. The finishing
machine shall be designed to allow the screeds to be extended with bolted units to match the
extension of the basic unit. The drive wheels shall be of the type that may be replaced with solid
rubber wheels to permit travel upon previously completed lanes of overlay when striking off the
abutting lanes.

505.10.7.2 The finishing machine shall be equipped with two oscillating transverse screeds. The
screeds shall oscillate in a straight line. A swinging pendulum stoke shall not be used. The front
screed shall vibrate uniformly for the full length of the screed. The vibrators shall be placed such
that the screed vibrates efficiently and the frequency of the vibrators shall be controlled by the
operator from the console to achieve the required density.

505.10.7.2.1 Screeds shall be held positive to the machine with rollers and, unless otherwise
approved by the engineer, shall be equipped with screed guides such as to control the profile
grade of the finished overlay. The screed stroke shall be synchronized to speeds not exceeding 50
strokes per minute, with infinite variable control from the console. The screeds shall be capable of
vertical lift when the machine is reversed for travel, and controlled for downward direction to the
finishing position to permit feathering of the screeds to any previously finished surface.

505.10.7.2.2 The bottom face of the screeds shall be at least 5 inches wide, with an effective
pressure to produce no less than 75 psf. The bottom face of the screeds shall have a turned up
leading edge to prevent tearing of the screeded surface and shall be adjustable for tilt and crown.
The screed lengths shall be such to produce positive strike off and density of the concrete for at
least 6 inches beyond the line where the saw cut for the longitudinal joint is to be made and to
within one inch of the curb reinforcing steel or face of any curb barrier already in place.

505.10.7.3 The machine shall be equipped with a mechanically-powered adjustable auger

positioned in front of the lead screed. The strike-off shall travel back and forth for the full width
to be screeded and shall be properly designed to meter the concrete to the screeds.
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505.10.7.4 Heavy duty support rails shall be used to support the finishing machine. Support rails
shall be adjustable and the rail shall not deflect more than 1/32 inch between adjustable supports.
Support rails shall be placed outside the area and parallel to axis of the area to be concreted.
Support rails shall extend a sufficient distance beyond the end of the deck to allow the finishing
machine to be completely removed from the deck surface such that hand finishing may proceed
without interruption. The support rails shall be set to produce the final profile grade of the
surface of the overlay. A hold-down device shot into the concrete will not be permitted unless the
concrete is to be subsequently resurfaced. The proposed method of anchoring the support rails
shall be submitted to the engineer for approval.

505.10.8 Placing and Finishing Concrete.

505.10.8.1 A lateral support for the concrete such as 2 x 4-inch lumber attached to the deck will
be required at least 6 inches beyond the line where the saw cut for the longitudinal joint is to be
made.

505.10.8.2 In order to avoid locating the longitudinal construction joints in a wheelpath, the joints
shall be placed between the designated traffic lanes. The location of the longitudinal joints shall be
subject to the approval from the engineer.

505.10.8.3 At transverse and longitudinal joints, the surface course previously placed shall be
sawn to a straight vertical edge before the adjacent course is placed.

505.10.8.4 Transverse joints in the overlay will be permitted if approved by the engineer. These
joints shall be located a minimum of 10 feet from the centerline of bent.

505.10.8.5 The contractor shall take every reasonable precaution to secure a smooth riding bridge
deck. Prior to placement operations, the contractor shall review with the engineer, equipment,
procedures, personnel and previous results as well as inspection procedures to assure
coordination. The contractor shall take every reasonable precaution to ensure that concrete can be
produced and placed within the specified limits, continuously and with uniformity.

505.10.8.6 The areas of half-sole and full-depth repair shall have individual concrete placement
up to bottom of the low slump concrete wearing surface. These individual placements shall
remain rough and shall be completed before the overlay course is started. Areas of half-sole, full-
depth repair and all other patched areas shall be surface dried, sandblasted and cleaned prior to
the placement of low slump concrete wearing surface.

505.10.8.7 Prior to placement of low slump concrete, the cleaned surface shall be thoroughly
wetted for a minimum of three hours, then covered with polyethylene sheeting until the time of
concrete placement. The surface shall be damp at the time the overlay is placed. Any standing
water in depressions, holes or areas of concrete removal shall be blown out with compressed air.
No free water or puddles of standing water shall exist at the time of placement.

505.10.8.8 The wheels of rubber wheeled vehicles or transport containers for the concrete shall
not be permitted to contact any portion of the existing concrete surface prior to placement of the
concrete. Protection shall be provided for the concrete surface by means of plywood, mats or
other suitable material placed on the surface. Any loose or foreign material or rubber marks
accidentally deposited on the surface shall be removed by the contractor prior to low slump
concrete placement.

505.10.8.9 Placement of the concrete shall be a continuous operation throughout the pour. Only
the minimum amount of concrete necessary for proper placement shall be placed in front of the
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screeds. If the concrete paver is stopped for any reason, all plastic concrete in front of the paver
shall be covered with wet burlap. Concrete shall be poured and finished at a minimum of 2.5 cubic
yards per hour for a 12-foot wide pour, except when the contractor elects to pour a wider section,
the rate of pour shall be increased proportionately. When concrete is being mixed and placed at
the specified minimum rate under normal operations, the finishing machine shall be designed such
that the elapsed time between depositing the concrete on the deck and final screeding shall not
exceed 10 minutes.

505.10.8.10 If concrete is added to the overlay behind the finishing machine, the area shall be
mechanically consolidated again by the finishing machine.

505.10.8.11 After finishing, the contractor shall check the surface with a lightweight 10-foot
straightedge. Causes for irregularities exceeding 1/8 inch shall be eliminated and corrections shall
be made.

505.10.8.12 The roadway surface finish shall be in accordance with Sec 703.3.5.5. The texture
shall not extend into the areas within approximately 12 inches of curbs.

505.10.8.13 After texturing the concrete surface, but before applying the wet cure, all vertical
joints with the adjacent concrete shall be sealed by painting with thinned grout consisting of equal
parts cement, sand and sufficient water for the mixture to be the consistency of paint.

505.10.8.14 After the joint painting is completed, the freshly placed lane and joint shall be
promptly covered with a single layer of clean, wet burlap. Care shall be exercised to ensure that
the wet burlap is well drained and that the burlap is placed as soon as the surface will support the
burlap without deformation.

505.10.8.15 The wet cure shall be applied within 30 minutes after the concrete has been placed
on the deck, except when the surface will be excessively marred by doing so, as determined by the
engineer. If the concrete requires refinishing because of failure to meet density requirements, the
time will be extended 15 minutes. Failure to apply wet cure within the required time will be cause
for rejecting the work affected. Surface concrete in the rejected area shall be removed and replaced
by the contractor at the contractor's expense.

505.10.8.16 The surface shall receive a wet cure of at least 72 hours.

505.10.8.17 After placement and cure of the low slump concrete, the finished deck will be tested
to detect unbonded areas.

505.10.8.18 As soon as curing has been completed, the riding surface will be thoroughly
straightedged by the engineer and all variations exceeding 1/8 inch in 10 feet will be plainly
marked. Areas more than 1/8 inch high shall be removed by an approved device consisting of
multiple cutting edges leaving a grooved surface finish comparable to that produced by the
texturing device. A bush hammer or other impact device shall not be used.

505.10.8.19 The surface of low slump concrete shall be sealed in accordance with Sec 703.3.8 and
payment for furnishing and placing shall be included in the contract unit price for other items.

505.10.9 Limitations of Operations.

505.10.9.1 Vehicle traffic shall not be permitted on the low slump concrete surface for 72 hours
and until 3,000 psi compressive strength is attained.

505.10.9.2 No low slump concrete shall be placed at ambient temperatures below 45 F or above
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85 F. Concrete placement may begin when the air temperature and deck temperature is 45 F and
rising. Concrete shall not be exposed to freezing temperatures until a strength of 3,000 psi has
been attained. Any concrete damaged by freezing shall be removed and replaced at the
contractor's expense.

505.10.9.3 When the weather forecast predicts temperatures of 85 F or higher, the contractor
shall schedule placing and finishing low slump concrete during hours in which the ambient
temperature will be lower than 85 F. The mixed concrete when placed shall have a maximum
temperature of 90 F.

505.10.9.4 Concrete shall not be placed adjacent to a parallel surface course that is less than 72
hours old. This restriction will not apply to a continuation of placement in a lane or strip beyond
a joint in the same lane or strip.

505.10.9.5 Preparation of the area may be started in a lane or strip adjacent to a newly placed
surface the day following placement of the new surface. If this work is started before the end of
the 72-hour curing period, the work shall be restricted as follows:

(a) Sawing or other operations shall interfere with the curing process for the minimum
practical time only, in the immediate work area only, and the curing shall be resumed
promptly.

(b) No power-driven tools heavier than 15 pounds shall be used.

(c) Air compressors shall be operated on the deck only directly over the piers.

(d) No loads other than construction equipment shall be permitted on any portion of the
bridge floor that has undergone preparation prior to placement and curing of new
concrete.

505.10.10 Removal. All material removed shall be disposed of by the contractor at the
contractor’s expense in a location meeting the approval of the engineer.

505.10.11 Repair.

505.10.11.1 Unbonded areas will be marked by the engineer. The contractor shall saw cut and
remove the affected area. All saw cuts shall be straight vertical lines and form square corners at all
changes in direction. After removal of the concrete, the surface of the area to be repaired and
vertical saw cuts shall be cleaned of all loose or foreign material by sandblasting and then air
blasting. The surface shall be comparable to the original concrete surface prior to the original
overlay being placed.

505.10.11.2 The concrete used for repair shall meet the same requirements as the original mixture.
The concrete shall be vibrated with a surface or pan-type vibrator to obtain compaction. Spud
type vibrators shall not penetrate to contact with the original concrete. Surface finish and curing
shall be in accordance with the specifications for the mixture used.

505.10.12 Method of Measurement. Final measurement will not be made except for authorized
changes during construction or where appreciable errors are found in the contract quantity. The
area of concrete wearing surface will be measured and computed to the nearest square yard. This
area will be measured longitudinally from end to end of bridge deck and transversely between
roadway face of curbs, excluding from measurement the area of drains and expansion devices. The
revision or correction will be computed and added to or deducted from the contract quantity.

505.10.13 Basis of Payment. Payment for the above described work shall be considered
completely covered by the contract unit price per square yard of concrete wearing surface.
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SECTION 505.20 LATEX MODIFIED CONCRETE.

505.20.1 Description. This work shall consist of constructing a wearing surface of latex modified
concrete on a prepared surface in accordance with these specifications as shown on the plans or
as directed by the engineer.

505.20.2 Material. All material shall be in accordance with Division 1000, M aterial Details, and
specifically as follows:

Item Section
Type L or Il Cement 1019
Latex Emulsion Admixture| 1054
Polyethylene Sheeting 1058
Water 1070

505.20.2.1 Aggregate shall be in accordance with Sec 505.10.2.

505.20.2.2 Pozzolanic material or Portland pozzolan cements shall not be used.

505.20.2.3 Latex admixture shall be kept in a suitable enclosure that will protect the admixture
from freezing and from exposure to temperatures in excess of 85 F. Drums of latex admixture to
be stored at the work site in direct sunlight shall be completely covered with a suitable insulating
blanket material to maintain an enclosed temperature below 85 F.

505.20.3 Concrete Mixture.

505.20.3.1 The contractor shall submit a mix design to Construction and Materials meeting the
following requirements:

Property Requirement
Air Content, percent 0t06.5
Slump, inches 9 (max.)

Percent Fine Aggregate as
percent of Total Aggregate |50 to 55
by Absolute Wolume

Cement Content,

Ibs./cubic yard min. 658
Latex Emulsion Admixture,
. ; 24.5
gallons/cubic yard. min.
Net Wat t Rati
et Water/Cement Ratio, 040

max., Ibs.? water/lbs. cement
4 Net water shall be considered the quantity
of mixing water added, plus the non-solid
portion of the latex emulsion.

505.20.3.2 Any change in mix design or proportions shall be approved by the engineer.

505.20.3.3 Anti-foam additives, as recommended by the latex emulsion manufacturer, may be
required if the concrete mixture entrains air above the specified amount.

505.20.3.4 Air-entraining admixtures shall not be added.
505.20.4 Testing. Testing will be done in accordance with Sec 505.10.4, except the slump test

will be conducted 4 to 5 minutes after discharge from the mixer. During the waiting period,
concrete shall be deposited on the deck and shall not be disturbed.
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505.20.5 Mixing.

505.20.5.1 The concrete shall be volumetrically mixed at the bridge site by a continuous mixer in
accordance with Sec 501. In addition to other requirements, the mixer shall provide positive
control of the latex emulsion into the mixing chamber and the latex emulsion shall calibrate to
within + 2 percent of that required. The mixer shall be capable of continuously circulating the
latex emulsion and shall have a flow-through screen between the storage tank and the discharge.

505.20.5.2 The concrete discharged from the mixer shall be uniform in composition and
consistency. Mixing capability shall be such that initial and final finishing operations can proceed
at a steady pace. Final finishing shall be completed before the formation of a plastic surface film.

505.20.5.3 The moisture content of aggregate at the time of proportioning shall be such that water
will not drain or drip from a sample. Coarse and fine aggregate shall be furnished and handled to
avoid variations in the moisture content affecting the uniform consistency of the concrete.

505.20.5.4 Each drum of latex admixture shall be mechanically agitated or hand rolled until
thoroughly mixed prior to being introduced into the mixer storage compartment. Latex admixture
that is stored in the mixer storage compartment overnight or during delays in mixing of four hours
or more shall be agitated by at least two complete cycles in a continuous circulating pump or by
mechanical means in the storage compartment. The flow through screen shall be cleaned
immediately prior to beginning proportioning and as often as necessary thereafter. Latex
admixtures of different brands shall not be combined together in any manner.

505.20.6 Surface Preparation. Surface preparation shall be in accordance with Sec 505.10.6
except as specified herein.

505.20.6.1 Prior to scarifying or chipping on concrete adjacent to latex modified concrete, 96
hours of curing shall elapse. If practical, all scarifying by mechanical units shall be completed
prior to placing any latex modified concrete, unless otherwise shown on the plans. Areas from
which unsound concrete and patches have been removed shall be kept free of slurry produced by
wet sawing or wet scarifying by planning the work such that this slurry will drain away from the
completed areas of preparation.

505.20.6.2 On both old and new decks, within 24 hours prior to placing latex modified concrete,
the entire surface shall be thoroughly cleaned by sandblasting followed by an air blast.

505.20.7 Finishing Equipment.

505.20.7.1 The finishing machine shall be self-propelled and shall be capable of forward and
reverse movement under positive control, with a provision for raising all screeds to clear the
screeded surface for traveling in reverse. A self-propelled finishing machine with one or more
rollers, augers and 1,500 to 2,500 vpm vibratory pans shall be used. A drag float may be
necessary. Any modifications will be subject to approval from the engineer.

505.20.7.2 Support rails shall be in accordance with Sec 505.10.7.4.

505.20.8 Placing and Finishing Concrete. Placing and finishing shall be in accordance with Sec
505.10.8 except as specified herein.

505.20.8.1 Prior to placement of latex modified concrete, the cleaned surface shall be thoroughly

wetted for a minimum of three hours, then covered with polyethylene sheeting until time of
concrete placement. The surface shall be damp at the time the overlay is placed. Any standing
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water in depressions, holes or areas of concrete removal shall be blown out with compressed air.
No free water or puddles of standing water shall exist at the time of placement.

505.20.8.2 Expansion joints and dams shall be formed in the concrete overlay. Formation of the
joint by sawing through the overlay will not be permitted.

505.20.8.3 Texturing shall occur immediately after finishing and before the plastic film forms on
the surface. Texturing shall be performed in a manner to prevent pulling the concrete away from
an existing vertical face. Care shall be taken not to texture too deep and not to tear the surface.

505.20.8.4 Screed rails and headers shall be separated from the newly placed material by passing
a pointing trowel along the inside face. Metal expansion dams shall not be separated from the
overlayment. The trowel cut shall be made for the entire depth and length of rails or headers after
the mixture has stiffened sufficiently and shall prevent the concrete from flowing back into the
cut.

505.20.8.5 During placement of the overlay, all joints with adjacent concrete shall be sealed with a
mortar paste of equal parts cement and fine aggregate, using latex emulsion in lieu of mixing water.

505.20.8.6 The wet cure shall be applied promptly after the concrete has been placed on the deck
without deforming the finished surface.

505.20.8.7 The surface shall receive a wet cure for at least 48 hours.

505.20.8.8 After placement and cure of the latex modified concrete, the finished deck will be
tested to detect unbonded areas.

505.20.8.9 No surface sealing shall be applied to the latex modified concrete wearing surface.
505.20.9 Limitations of Operations.

505.20.9.1 No latex modified concrete shall be placed when the ambient or deck surface
temperature is above 85 F. Deck temperature shall be determined in accordance with MoDOT
Test Method TM 20.

505.20.9.2 No latex modified concrete shall be placed at ambient or deck surface temperatures
below 45 F. Latex modified concrete shall be protected to maintain a minimum specified curing
temperature of 45 F. Any concrete damaged by freezing or that is exposed to a temperature of
less than 45 during the first 8 hours after placement shall be removed and replaced at the
contractor's expense.

505.20.9.3 The temperature of the latex modified concrete at time of placement shall be between
45 F and 90 F. If either the aggregate or water is heated, the maximum temperature for each shall
be 100 F at the time of addition to the mix. Any method of heating during the mixing of concrete
may be used provided the heating apparatus will heat the mass uniformly and avoid hot spots
that will burn the material. Cement or aggregate containing lumps or crusts of hardened material or
frost shall not be used.

505.20.9.4 No vehicular traffic shall be permitted on the latex modified concrete surface until the
concrete is at least 96 hours old and has attained a minimum compressive strength of 3,000 psi.

505.20.9.5 Concrete shall not be placed adjacent to a parallel surface course that is less than 96

hours old; however, this restriction will not apply to a continuation of placement in a lane or strip
beyond a joint in the same lane or strip.
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505.20.9.6 Preparation of the area, except scarifying, may be started in a lane or strip adjacent to
anewly placed surface the day following the surface placement. If this work is started before the
end of the 48-hour wet curing period, the work will be restricted such that any interference with
the curing process is held to the minimum practical time.

505.20.9.7 Longitudinal construction joints shall be placed between designated traffic lanes. The
location of the longitudinal joints will be subject to the approval from the engineer.

505.20.9.8 Transverse joints in the overlay may be permitted if approved by the engineer. These
joints shall be located a minimum of 10 feet from the centerline of bent.

505.20.9.9 A header shall be installed in case of delay in the placement operations exceeding one-
half hour in duration. During minor delays of one-half hour or less, the end of the placement shall
be protected from drying with several layers of wet burlap.

505.20.9.10 Adequate precautions shall be taken to protect freshly placed concrete from rain. All
placing operations shall cease when rain begins. The engineer may order removal of any material
damaged by rainfall and such material shall be replaced in accordance with these specifications at
the contractor's expense.

505.20.10 Removal. M aterial removal and disposal shall be in accordance with Sec 505.10.10.
505.20.11 Repair. Repair shall be in accordance with Sec 505.10.11.

505.20.12 Method of Measurement. Measurement of latex modified concrete will be in
accordance with Sec 505.10.12.

505.20.13 Basis of Payment. Payment for latex modified concrete will be made in accordance
with Sec 505.10.13.

SECTION 505.30 SILICAFUME CONCRETE.
505.30.1 Description. This work shall consist of constructing a wearing surface of silica fume
concrete on a prepared surface in accordance with these specifications as shown on the plans or

as directed by the engineer.

505.30.2 Material. All material shall be in accordance with Division 1000, M aterial Details, and
specifically as follows:

Item Section
Type I Cement 1019
Air Entraining Admixture | 1054
Retarding Admixture 1054
Water-Reducing Admixture| 1054
Burlap 1055
Polyethylene Sheeting 1058
Water 1070

505.30.2.1 Silica fume shall be in accordance with Sec 501.
505.30.2.2 Aggregate shall be in accordance with Sec 505.10.2.

505.30.2.3 Pozzolanic material, other than silica fume or Portland pozzolan cements shall not be
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used.

505.30.2.4 A retarding admixture may be permitted, if recommended by the manufacturer of the
silica fume admixture.

505.30.2.5 Approved Type F or G high range water-reducing admixtures will be permitted if
specified or recommended by the supplier of the silica fume admixture.

505.30.3 Concrete Mixture.

505.30.3.1 The contractor shall submit a mix design to Construction and Materials with the
following properties:

Property Requirement
Air Content, percent, minimum 5.0
Slunmp, inches, 3-71/2
Cement Content, pounds/cubic yard, min 640
Water/Cement Ratio Ibs. water/Ibs. cementitous 037
materials, max. i
Silica Fume, % replacement ofcement 6-8
Percent Fine Aggregate (as percent oftotal fine and

50-55

coarse aggregate by absolute volume)
High Range Water Reducer As required

505.30.3.2 The water content shall include all free moisture in the fine and coarse aggregate, water
content of the silica fume admixture and water content of the high range water reducer.

505.30.3.3 The contractor shall designate in the mix design letter what target the slump will be in
the field.

505.30.4 Testing. Testing will be done in accordance with Sec 505.10.4.
505.30.5 Mixing.

505.30.5.1 Silica fume concrete shall be batched and mixed in accordance with Sec 501, except as
herein specified.

505.30.5.2 High range water-reducing admixtures shall be incorporated and mixed into the silica
fume concrete in accordance with the silica fume admixture manufacturer's recommendations and
as approved by the engineer. Water-reducing admixtures may be added by hand methods. The
water-reducing admixture shall not be mixed with the air-entraining admixture nor shall the water
reducer be added to the same portion of the mixing water as the air-entraining admixture. Either
the air-entraining admixture or the water-reducing admixture shall be mixed into the concrete
before the other is added.

505.30.5.3 Truck mixed silica fume concrete shall be initially mixed for at least 70 revolutions at a
rate of no less than 12 revolutions per minute or more than 18 revolutions per minute. Truck
mixed silica fume concrete shall be transported to the work site at agitating speeds of 2 to 6
revolutions per minute. After arriving at the work site and before use, the silica fume concrete
shall be mixed for at least 30 revolutions at 12 to 18 revolutions per minute.

505.30.5.4 If on-site rotating paddle-type mixers or on-site rotating drum mixers are used, the

length of mixing time and the revolution rate shall be as recommended by the silica fume
admixture manufacturer.
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505.30.5.5 The silica fume admixture manufacturer's technical representative shall advise the
engineer in writing of the proper batching sequence, mixing time, mixing speed and other handling
procedures necessary to produce a uniform, homogeneous mixture in accordance with this
specification prior to preparation of silica fume concrete trial batches or placement of any silica
fume concrete.

505.30.5.6 Prior to placement of concrete in the work, the contractor may be required to prepare
trial batches of concrete for tests. Trial batches shall comply with and be paid for in accordance
with Sec 501.

505.30.6 Surface Preparation. Surface preparation shall be in accordance with Sec 505.10.6.

505.30.7 Finishing Equipment. The finishing machine shall be designed for striking off and
finishing silica fume concrete overlay. The finishing machine, screeds, traveling strike off and
support rails shall be in accordance with Sec 505.10.7.

505.30.8 Placing and Finishing Concrete. Placing and finishing shall be in accordance with Sec
505.10.8 except as noted herein.

505.30.8.1 The cleaned areas to receive the overlay shall be thoroughly and continuously wetted
with water at least three hours before placement of the overlay is started, then covered with
polyethylene sheeting until the time of placement. Any accumulations of water shall be dispersed
or removed prior to applying the overlay.

505.30.8.2 Since silica fume concrete produces very little bleed water, the engineer may require
one or both of the following procedures to maintain a surface film until the burlap is placed.

505.30.8.2.1 A commercially available evaporative retarder may be used judiciously with a
misting device during the finishing process until the wet burlap is applied only to prevent the
surface of the concrete from drying out. The evaporative retarder shall not be used to increase
surface workability.

505.30.8.2.2 Fogging may be done to increase humidity in the area of placement. Any fogging
shall be done with nozzles specifically designed for fogging, with a maximum rate of one gallon
per minute per nozzle.

505.30.8.3 The surface shall receive a wet cure for at least 7 days. Time when the ambient
temperature is below 45 F will not be counted as cure time. Cure shall be continued until 3,000
psi compressive strength has been attained.

505.30.8.4 The finished deck will be examined for cracking. If cracking is found, the engineer will
determine whether cracking is detrimental, whether remedial surface repairs are needed or whether
the overlay in the cracked area should be removed and replaced. All remedial surface repairs,
removal or replacement shall be done by the contractor at the contractor's expense.

505.30.8.5 After placement and cure of the silica fume concrete, the finished deck will be tested
to detect unbonded areas.

505.30.8.6 No surface sealing shall be applied to the silica fume concrete wearing surface.

505.30.9 Limitations of Operations. Operations shall be limited in accordance with Sec
505.10.9, except as noted herein.

505.30.9.1 Vehicular traffic shall not be permitted on the silica fume concrete surface for seven
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days, and in no case until 3,000 psi compressive strength is attained.

505.30.9.2 Silica fume concrete shall not be placed when the air temperature or deck temperature
is below 45 F or above 85 F. Concrete placement may begin when the air temperature and deck
temperature are 45 F and rising. Concrete shall not be exposed to freezing temperatures until a
strength of 3,000 psi has been attained. Any concrete damaged by freezing shall be removed and
replaced at the contractor's expense.

505.30.9.3 When the weather forecast predicts temperatures of 85 F or higher, the contractor
shall schedule placing and finishing silica fume concrete during hours in which the ambient
temperature will be lower than 85 F. The mixed concrete shall not have a temperature higher than
85 F when placed.

505.30.9.4 Since silica fume concrete may not exhibit bleed water, the probability of plastic
shrinkage cracking is increased. At surface evaporation rates above 0.1 pound per square foot per
hour, plastic shrinkage cracking is probable and the contractor shall take precautions such as
erecting windbreaks, lowering the mix temperature or delaying operations until ambient
temperatures are lower. Fogging the concrete surface will only be permitted as provided for in this
specification. Surface evaporation rates may be predicted from mix temperature, air temp erature,
relative humidity and wind velocity, using Figure 1 of the 1986 revised edition of ACI 308-81,
Standard Practice for Curing Concrete.

505.30.10 Removal. M aterial removal and disposal shall be in accordance with Sec 505.10.10.
505.30.11 Repair. Repairs shall be in accordance with Sec 505.10.11.

505.30.12 Method of Measurement. M easurement of silica fume concrete will be in accordance
with Sec 505.10.12.

505.30.13 Basis of Payment. Payment for silica fume concrete will be made in accordance with
Sec 505.10.13.

SECTION 505.40 LATEX MODIFIED HIGH EARLY S TRENGTH CONCRETE.

505.40.1 Description. This work shall consist of a wearing surface of latex modified high early
strength concrete constructed on a prepared surface in accordance with this specification and in
accordance with lines, grades, thickness and typical cross sections shown on the plans or as
directed by the engineer.

505.40.2 Material. All material shall be in accordance with Sec 505.10, Division 1000, M aterials
Details and specifically as follows:

Item Section
Latex Emulsion Admixture| 1054
Polyethylene Sheeting 1058
Water 1070

505.40.2.1 With approval of the engineer, a Type HE high-early-strength cement, in accordance
with ASTM C 1157, may be used. Type III cement will not be permitted.

505.40.2.2 Coarse aggregate shall be an approved crushed limestone, crushed quartzite, flint chat
from the Joplin area, or porphyry in accordance with Sec 1005, Gradation E or Gradation F,
except the percentage of deleterious substances shall not exceed the following values, and the sum
of percentages of all deleterious substances shall not exceed one percent.

298



Percent by

Ttem Weight (Mass)
Deleterious Rock 1.0
Shale and Pyrite 0.2

Chert in Limestone 0.5
Other Foreign Material|0.1

505.40.2.3 Fine aggregate shall be in accordance with Sec 1005 and shall be Class A sand in
accordance with Sec 501.

505.40.2.4 With approval of the engineer, other gradations of coarse or fine aggregate may be
used, however all quality requirements, including a maximum of 2.0 percent passing the No. 200
for fine and coarse aggregate, shall apply and the maximum aggregate size shall not exceed that of
Sec 10035, Grade E aggregate.

505.40.2.5 Pozzoloanic material or Portland pozzolan cements shall not be used.

505.40.2.6 Latex admixture shall be kept in suitable enclosures which will protect it from freezing
and from exposure to temperatures in excess of 85 F.

505.40.3 Concrete Mixture.

505.40.3.1 The concrete mixture shall meet the following requirements:

Property Specific Value
Air Content percent 0t06.5
Slump, inches 3t06
R
Cement Content, Ib/cu yd min. 658

Latex Emulsion Admixture, gal/cu yd|24.5

Net Water-Cement Ratio, max.

0.40
Lbs.? ofwater/Ibs. ofcement

#Net water shall be considered the quantity of mixing
water added plus the non-solid portion of the latex
emulsion.

505.40.3.2 Chloride permeability shall not be greater than 1000 coulombs when tested in
accordance with AASHTO T 277. Tests shall be performed on specimens at 28-days. This test
shall be performed on each mixture submitted for approval. The tests are to be performed by a
qualified commercial laboratory.

505.40.3.3 The mixture shall be designed to develop a minimum 28-day compressive strength of
4,500 psi.

505.40.3.4 Anti-foam additives as recommended by the latex emulsion manufacturer may be
required if the concrete mixture entrained air is above the specified amount.

505.40.3.5 Air-entraining admixtures shall not be added.

505.40.3.6 A set control in accordance with the cement manufacturer’s recommendation may be
considered.

505.40.3.7 Admixtures containing calcium chloride shall not be used.
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505.40.4 Mix Design. The contractor shall submit the mix design to Construction and M aterials
for approval. The mix design shall be within the limits specified in this provision. The mix design
shall also include actual test results for the following information:

(a) Air.
(b) Slump.

(c) Compressive strengths at 4-hours, 8-hours, 12-hours, 24-hours, 7-days and 28-days.
Compressive strengths determined using 6 x 12 inch cylinders.

(d) Results of chloride permeability testing.

505.40.4.1 If other aggregate gradations than standard specifications are utilized, the contractor
shall designate the intended target gradation and allowable gradation range for each fraction. The
target gradations and allowable gradation ranges will be used for inspection and quality control of
the aggregates.

505.40.4.2 Any change in mix design or proportions shall be approved by the engineer.
505.40.5 Testing. Testing will be done in accordance with Sec 505.10, except that the slump test

will be conducted 4 to 5 minutes after discharge from the mixer. During the waiting period,
concrete shall be deposited on the deck and shall not be disturbed.

505.40.6 Mixing.

505.40.6.1 The concrete shall be volumetrically mixed at the bridge site by a continuous mixer in
accordance with Sec 501. In addition to other requirements, the mixer shall provide positive
control of the latex emulsion into the mixing chamber, and the latex emulsion shall calibrate to
within £2 percent of that required. The mixer shall be capable of continuously circulating the latex
emulsion and have a flow-through screen between the storage tank and the discharge.

505.40.6.2 The concrete discharged from the mixer shall be uniform in composition and
consistency. Mixing capability shall be such that initial and final finishing operations can proceed
at a steady pace. Final finishing shall be completed before the formation of a plastic surface film
on the surface.

505.40.6.3 The moisture content of aggregates at the time of proportioning shall be such that
water will not drain or drip from a sample. Coarse and fine aggregate shall be furnished and
handled to avoid variations in the moisture content affecting the uniform consistency of the
concrete.

505.40.6.4 Each drum of latex admixture shall be mechanically agitated or hand rolled until
thoroughly mixed prior to being introduced into the mixer storage compartment. Latex admixture
that is stored in the mixer storage compartment overnight or during delays in mixing of four hours
or more shall be agitated by at least two complete cycles in a continuous circulating pump or by
mechanical means in the storage compartment. The flow through screen shall be cleaned
immediately prior to beginning proportioning and as often as necessary thereafter. Latex
admixtures of different brands shall not be combined together in any manner.

505.40.6.5 The water/cement ratio shall be within 0.02 of that specified in the approved mix

design. If adjustments for water content beyond that are necessary, a previously tested and
approved mixture shall be used.
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505.40.6.6 Prior to placement of concrete in the work, the contractor shall be required to prepare
trial batches of concrete for testing. Trial batches shall comply with the limits specified in this
provision.

505.40.7 Surface Preparation. Surface preparation shall be in accordance with Sec 505.10
except as specified herein.

505.40.7.1 Prior to scarifying or chipping on concrete adjacent to latex modified high early
strength concrete, 24 hours of curing shall elapse. If practical, or unless otherwise shown on the
plans, all scarifying by mechanical units shall be completed prior to placing any latex modified
high early strength concrete. Areas from which unsound concrete and patches have been removed
shall be kept free of slurry produced by wet sawing or wet scarifying by planning the work such
that this slurry will drain away from the completed areas of preparation.

505.40.7.2 On both old and new decks within 24 hours before latex modified high early strength
concrete placement begins, the entire surface shall be thoroughly cleaned by hydro blasting
followed by an air blast in accordance with Sec 505.10.

505.40.8.0 Finishing Equipment.

505.40.8.1 The finishing machine shall be self-propelled with one or more rollers, augers and
vibratory pans capable of 1,500 to 2,500 vpm. It shall also be capable of forward and reverse
movement under positive control, with a provision for raising all screeds to clear the screeded
surface for traveling in reverse. A drag float may be necessary. Any modifications shall be subject
to approval from the engineer.

505.40.8.2 Support rails shall be in accordance with Sec 505.10.

505.40.9 Placing and Finishing Concrete. Placing and finishing shall be in accordance with Sec
505.10 except as specified herein.

505.40.9.1 Prior to placement of latex modified high early strength concrete, the cleaned surface
shall be thoroughly wetted for a minimum of one hour, then covered with polyethylene sheeting
until time of concrete placement. The surface shall be damp at the time the overlay is placed. Any
standing water in depressions, holes or areas of concrete removal shall be blown out with
compressed air. No free water or puddles of standing water shall exist at the time of placement.

505.40.9.2 Expansion joints and dams shall be formed in the concrete overlay. Formation of the
joint by sawing through the overlay will not be allowed.

505.40.9.3 Water shall not be added to the surface of the concrete during finishing. A
commercially available evaporation retardant may be used judiciously with a misting device
during the finishing process until the wet burlap is applied only to prevent the surface of the
concrete from drying out. The evaporation retardant shall not be used to increase surface
workability.

505.40.9.4 Texturing shall occur immediately after finishing and before the plastic film forms on
the surface. Texturing shall be performed in a manner to prevent pulling the concrete away from
an existing vertical face Care shall be taken not to texture too deep and not to tear the surface.

505.40.9.5 Screed rails and headers shall be separated from the newly placed material by passing

a pointing trowel along their inside face. Metal expansion dams shall not be separated from the
new overlay. The trowel cut shall be made for the entire depth and length of rails or headers after
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the mixture has stiffened sufficiently and shall prevent the concrete from flowing back into the
cut.

505.40.9.6 During placement of the overlay, all joints with adjacent concrete shall be sealed with a
mortar paste of equal parts cement and fine aggregate, using latex emulsion in lieu of mixing water.

505.40.9.7 The overlay concrete shall be moist cured from the time placed until opened to traffic.

505.40.9.8 The wet cure shall be applied promptly after the concrete has been placed on the deck
without deforming the finished surface.

505.40.9.9 Within one hour of covering with wet burlap, a layer of white polyethylene sheeting
shall be placed on the wet burlap. The surface shall receive a wet cure until the latex modified high
early strength concrete has attained a compressive strength of at least 3,200 psi.

505.40.9.10 The thickness of the overlay shall not exceed 3 inches, unless otherwise approved by
the engineer.

505.40.9.11 The finished deck will be examined for cracking. If cracking is found, the engineer will
determine whether cracking is detrimental, whether remedial surface repairs are needed or whether
the overlay in the cracked area should be removed and replaced. All remedial surface repairs,
removal or rep lacement shall be done by the contractor at the contractor’s expense.

505.40.9.12 After placement and curing of the latex modified high early strength concrete, the
finished deck will be tested to detect unbonded areas.

505.40.9.13 No surface sealing shall be applied to the latex modified high early strength concrete
wearing surface.

505.40.10 Limitations of Operations.

505.40.10.1 No latex modified high early strength concrete shall be placed when the ambient or
deck surface temperature is above 85 F. Deck temperature shall be determined in accordance with
MoDOT Test Method T20.

505.40.10.2 Since latex modified high early strength concrete may not exhibit bleed water, the
probability of plastic shrinkage cracking is increased. At surface evaporation rates above 0.1
pounds per square foot per hour plastic shrinkage cracking is probable and the contractor should
take precautions such as erecting windbreaks, lowering the mix temperature or delaying
operations until ambient temperatures are lower. Fogging the concrete surface will only be
allowed, as provided for in this specification. Surface evaporation rates can be predicted from mix
temperature, air temperature, relative humidity and wind velocity using Figure 1 of ACI 308-81
(revised 1986) "Standard Practice for Curing Concrete".

505.40.10.3 A fogging system shall be in-place prior to concrete placement. The fogging system
shall consist of pressurized equipment that distributes water at minimum rate of 0.10 gallon per
hour per square foot. The fogging system shall apply the foguniformly over the entire surface of
the bridge deck. The fogging system shall produce atomized water that has a droplet with a
maximum diameter of 0.003 inches and which keeps the finished deck surface saturated without
producing standing water. The contractor shall submit a letter certifying that their fogging system
is in accordance with this provision.

505.40.10.4 The fogging system shall be started progressively along the length of the deck, during
or immediately after floating.
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505.40.10.5 No latex modified high early strength concrete shall be placed at ambient or deck
surface temperatures below 45 F. Latex modified high early strength concrete shall be protected to
maintain a minimum specified curing temperature of 45 F. The contractor shall provide a method,
meeting the approval of the engineer, of monitoring the concrete that demonstrates that the
concrete has been maintained above the minimum curing temp erature and has been protected from
freezing. Any concrete damaged by freezing or which is exposed to a temperature of less than 45
F during the first 8 hours after placement shall be removed and replaced at the contractor's
expense.

505.40.10.6 The temperature of the latex modified high early strength concrete at time of
placement shall be between 45 F and 90 F. If either the aggregate or water is heated, the maximum
temperature for each shall be 100 F at the time of addition to the mix. Any method of heating
during the mixing of concrete may be used provided the heating apparatus will heat the mass
uniformly and avoid hot spots which will burn the material. Cement or aggregate containing
lumps or crusts of hardened material or frost shall not be used.

505.40.10.7 No vehicle traffic shall be permitted on the latex modified high early strength
concrete surface until the latex modified high early strength concrete has attained a minimum
compressive strength of 3,200 psi. Compressive strength will be determined by tests conducted
in accordance with MoDOT test methods.

505.40.10.8 Concrete shall not be placed adjacent to a parallel surface course which is less than
24 hours old; however, this restriction will not apply to a continuation of placement in a lane or
strip beyond a joint in the same lane or strip.

505.40.10.9 Preparation of the area, except scarifying, may be started in a lane or strip adjacent to
newly placed surface the day following the surface placement. If this work is started before the
end of the curing period, the work will be restricted such that any interference with the curing

process is held to the minimum practical time only.

505.40.10.10 Longitudinal construction joints shall be placed between designated traffic lanes.
The location of the longitudinal joints shall be subject to the approval from the engineer.

505.40.10.11 Transverse joints in the overlay may be permitted if approval by the engineer.
Transverse joints shall be located a minimum of 10 feet from the centerline of bent.

505.40.10.12 A header shall be installed in case of delay in the placement operations exceeding
one-half hour in duration. During minor delays of one-half hour or less, the end of the placement
shall be protected from drying with several layers of wet burlap.

505.40.10.13 Adequate precautions shall be taken to protect freshly placed concrete from rain.
All placing operations shall stop when rain begins. The engineer may order removal of any
material damaged by rainfall and such material shall be replaced in accordance with this
specification at the contractor's expense.

505.40.11 Removal. M aterial removal and disposal shall be in accordance with Sec 505.10.
505.40.12 Repair. Repair shall be in accordance with Sec 505.10.

505.40.13 Method of Measurement. M easurement will be in accordance with Sec 505.10.

505.40.14 Basis of Payment. The basis for payment will be in accordance with Sec 505.10.
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SECTION 506
CONCRETE OVERLAYS FOR PAVEMENTS

SECTION 506.10 BONDED CONCRETE OVERLAYS OF ASPHALT PAVEMENTS.

506.10.1 Description. This work shall consist of producing and placing a bonded concrete
overlay on asphalt(BCOA) as shown on the plans or as directed by the engineer. The BCOA
pavement shall be in accordance with Sec 502, except as modified herein. The BCOA pavement
shall consist of a fiber reinforced concrete pavement placed over a prepared asphalt surface.
Unless otherwise specified on the plans, the minimum BCOA pavement thickness shall be 4
inches. The prepared base asphalt shall have a minimum thickness of

3 inches.

506.10.2 Material. All material shall be in accordance with Division 1000, M aterial Details,
unless otherwise noted.

506.10.2.1 Fibers. Fibrillated polypropylene fibers shall be added at a rate of 3.0 pounds per
cubic yard. All fibers shall be measurable by weight. Fibers may be measured in bags, boxes or
like containers with approval from the engineer. The containers shall be sealed by the fiber
manufacturer, and shall have the weight contained therein clearly marked by the manufacturer. No
fraction of container delivered unsealed or left over from previous work shall be used unless
weighed. Fibers shall be added to the concrete mix and mixed according to the fiber manufacturer's
recommendations.

506.10.2.2 Water-Reducers. An approved high range water-reducer admixture may be used. No
re-dosing of high range water-reducing admixture will be permitted.

506.10.3 Mix Design.

506.10.3.1 Mix Approval. The contractor shall submit a mix design to Construction and
Materials for approval in accordance with Sec 501. The mixture shall be designed to develop a
minimum 28-day compressive strength of 4,600 psi. The maximum aggregate size shall be no
more than one-third the thickness of the BCOA pavement.

506.10.3.2 Admixtures. Any admixtures used shall be certified by the fiber manufacturer for
compatibility with the fibers used in the concrete.

506.10.3.3 Mix Adjustments. The contractor shall not make any mix design changes during
placement of the BCOA pavement without prior approval from the engineer.

506.10.4 Construction Requirements. The QC/QA provisions of Sec 502 will not apply.

506.10.4.1 Surface Preparation. The existing bituminous surface shall be coldmilled in
accordance with Sec 622.10 and as indicated elsewhere in the contract.

506.10.4.1.1 Prior to placing the BCOA pavement, the surface shall be thoroughly cleaned of all
vegetation, dirt, mud and other objectionable material. All dust and loose particles shall be
completely removed.

506.10.4.1.2 The asphalt surface temperature shall not exceed 90 F at the time of BCOA
pavement placement. This may require night placement, water fogging or other suitable means of
obtaining a cooler surface. At the time of placement of the BCOA pavement, there shall be no
puddled water or other contamination to prevent bonding of the BCOA to the asphalt surface.
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506.10.4.2 Placement.

506.10.4.2.1 Provided no loose, foreign material is tracked onto the surface, trucks used for
transporting concrete may drive on the pavement being overlaid and concrete may be deposited
directly in front of the concrete spreader.

506.10.4.2.2 The BCOA pavement shall be free of fiber balls when placed.
506.10.4.2.3 The concrete temperature shall not exceed 90 F when delivered to the site.

506.10.4.2.4 The BCOA pavement shall be placed in a uniform thickness on a final grade that has
been established by other means, such as cold milling.

506.10.4.3 Surface Finish. The surface finish of the BCOA pavement shall be in accordance
with Sec 502.

506.10.4.4 Joints. Sawing of the joints shall not cause excessive raveling. The joints shall be
spaced equidistant longitudinally and transversely and at a distance approximately equal to
twelve times the specified BCOA pavement thickness, with the following exceptions. Slight
adjustments may be made in the joint spacing to equalize the longitudinal joints between
pavement cast edges. All sawed BCOA pavement units shall be square, except as necessary in
pavement width transitions. In such cases, slight field adjustments may be made to maintain
relatively square units. Joint spacing for any adjustments shall not exceed one foot more than 12
times the specified BCOA pavement thickness. Transverse joints on adjoining lanes shall match.
The minimum depth of the joints shall be one-third the BCOA and the width of the joint shall be
1/8 inch maximum. The joints shall not be sealed but shall be cleaned of all deleterious material
after sawing. The engineer may require the contractor to replace BCOA pavement where cracking
occurs due to late sawing at the contractor’s expense.

506.10.4.5 Curing. Curing compound shall be applied at 1.5 times the normal application rate. If
blankets are used for fast tracking, the blankets shall be light in color and shall not take the place
of a curing compound. The temperature under the blanket shall not exceed 160 F. Blankets shall
not be removed until the temperature under the blanket is within 40 F of the ambient
temp erature.

506.10.4.6 Opening to Traffic. BCOA pavement shall not be opened to all types of traffic until
the concrete has attained a minimum compressive strength of 3,500 psi. Compressive strength
will be determined by tests conducted in accordance with MoDOT Test M ethods.

506.10.5 Method of Measurement.

506.10.5.1 Material Furnished. Measurement for furnishing BCOA concrete will be made to
the nearest 0.1 cubic yard for material incorporated into the BCOA pavement.

506.10.5.2 Material Placed. M easurement for placing BCOA pavement will be computed to the
nearest 0.1 square yard.

506.10.5.3 Pavement Thickness Determination. The thickness of the BCOA pavement will be
determined by the average caliper measurement of cores in accordance with AASHTO T 148.

506.10.5.3.1 For the purpose of determining the constructed thickness of the pavement, cores
will be taken at random intervals in each traffic lane at the rate of one core per 1,000 feet, or
increment thereof. In addition, cores will be taken at all locations where thickness measurements
taken during construction indicate a thickness deficiency sufficient to justify a deduction from the
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contract unit price or at any other locations as may be determined by the engineer. If the
measurement of any core is deficient in excess of 3/10 inch from the plan thickness, additional
cores will be taken at 30-foot intervals parallel to the centerline ahead and behind the affected
location until the extent of the deficiency has been determined.

506.10.5.3.2 Each core will represent the pavement thickness for a distance extending one-half the
distance to the next core, measured along the centerline. In the case of a beginning or ending core,
the distance shall extend to the end of the pavement section.

506.10.5.4 Pavement Strength Determination. The strength of the BCOA concrete will be
determined by testing cylinders in accordance with AASHTO T 22. Cylinders will be tested at
the rate of one per 500 cubic yards, or increment thereof. Any 28-day cylinder strength below
4,000 psi is unacceptable.

506.10.5. 5 Final Measurement. Final measurement of the complete UTW pavement will not
be made except for authorized changes during construction or where appreciable errors are found
in the contract quantity. The revision or correction will be computed and added to or deducted
from the contract quantity.

506.10.5. 6 Quantity of Cold milling. M easurement for cold milling bituminous pavement for
removal of surface will be made in accordance with Sec 622.10.4.

506.10.6 Basis of Payment.

506.10.6.1 Material Furnished. The plan quantity for the furnishing of BCOA concrete will be
paid for at the contract unit price for BCOA concrete, per cubic yard. Reimbursement for any
additional concrete incorporated into the BCOA pavement will be in accordance with Sec 109.5.3
and shall not exceed the unit contract price.

506.10.6.2 Material Placed. The plan quantity for the placement of BCOA pavement will be
paid for at the contract unit price for BCOA pavement, per square yard. No direct payment will
be made for surface preparation following cold milling of the bituminous surface, or furnishing
labor, equipment, reinforcement and other materials to place, finish, texture cure, and saw the
joints in the BCOA pavement.

506.10.6.3 Pavement Thickness. Pavement thickness determination will be made after all
smoothness correction has been completed. If any core measurement of thickness is deficient, the
contractor may remove and replace the pavement at the contractor's expense or leave the
pavement in place, and receive the following deductions in pay ment:

Deductions, Percent of
Contract Unit Price

0 to 3/10 inch None
Over 3/10 inch 100

Deficiency in Thickness

506.10.6.3.1 The above deductions will be applied to a section of pavement 30 feet long and will
include the entire paved width for a specific pass. Deductions for deficient thickness or damaged
pavement may be entered on any estimate after the information becomes available.

506.10.6.3.2 Any pavement that is replaced shall be of a satisfactory quality and thickness that,
when accepted by the engineer, will be included in the pay quantity. No payment will be made for

any costs incurred in the removal of the deficient pavement.

506.10.6.3.3 Removal of pavement shall be from the edge to a longitudinal joint or between
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longitudinal joints and on each side of the deficient measurement until no portion of the exposed
cross sections is more than 3/10 inch deficient, except that there shall be no less than 15 linear
feet of pavement removed. If there remains less than 15 feet of acceptable pavement between the
section that has been removed and a transverse contraction, expansion or construction joint, the
contractor shall remove the pavement to the joint, at the contractor’s expense.

506.10.6.4 Adjustments. Any adjustments in payment as a result of the profilograph index or
pavement thickness deficiency of the BCOA pavement will be made to the unit contract prices
for furnishing BCOA concrete, per cubic yard and placing BCOA pavement, per square yard. For
this purpose, the volume of BCOA pavement placed per cubic yard price will be adjusted to a
square yard price based on the plan BCOA pavement thickness.

506.10.6.5 Cold Milling. Payment for cold milling bituminous pavement for removal of surface
will be made in accordance with Sec 622.10.5.

SECTION 506.20 UNBONDED CONCRETE OVERLAYS OF CONCRETE PAVEMENTS.

506.20.1 Description. This work shall consist of placing an interlayer material on an existing
concrete pavement and constructing an unbonded concrete overlay in accordance with the details
and locations shown on the plans. The standard unbounded concrete overlay design thickness is
either 8 or 5 inches. The eight-inch overlays are constructed similarly to new concrete pavement
in terms of joint spacing and use of dowel bars and tie bars. The five-inch overlays are sawed into
smaller panels and require no steel. The overlay shall be placed in accordance with Sec 502,
except as herein stated.

506.20.2 Material. All material shall be in accordance with Division 1000, M aterial Details,
unless specified otherwise.

506.20.2.1 Patching Material. Patching material for use in repair of surface defects prior to the
overlay shall consist of bituminous material, cementitious material, or other equivalent material
meeting the approval of the engineer.

506.20.2.2 Interlayer. The interlayer material shall be a minimum one-inch thick new bituminous
or a geotextile fabric in accordance with Section 1011.3.7.

506.20.2.3 Concrete. All procedures and material for the unbonded overlay shall be in
accordance with Sec 502, including QC/QA and PWL provisions for non-reinforced concrete
pavement, except the strength pay factor will account for 100 percent of the total pay factor. The
pay factor for thickness will not apply.

506.20.2.4 Dowel Bars. Dowel bars shall be in accordance with Sec 1057.1 and of the size shown
on the plans.

506.20.3 Construction Requirements.

506.20.3.1 Handling Traffic. Preliminary work, including joint sealing and patching, may be
done under traffic as permitted elsewhere in the contract. Prior to placement of the debonding
material, the traffic shall be diverted as shown on the plans, and the remaining operations shall
commence.

506.20.3.2 Surface Preparation. All holes greater than 2 inches wide and one inch deep in the

surface of the traffic lanes, excluding shoulders, shall be filled with patching material and shall be
compacted to a flat, tight surface.
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506.20.3.3 Expansion Joints. Any transverse expansion joints in the existing pavement shall be
specifically marked and identified as such.

506.20.3.4 Interlayer Placement.

506.20.3.4.1 Bituminous Interlayer. The surface temperature of a bituminous interlayer shall
not exceed 90 degrees F prior to the overlay placement. The temperature may be controlled with
any means approved by the Engineer, including, but not limited to white curing compound and
water misting.

506.20.3.4.2 Geotextile Interlayer. Geotextile interlayer placement shall comply with the
following requirements:

506.20.3.4.2.1 Fabric shall be tight without excess wrinkles and folds.

506.20.3.4.2.2 Fabric shall be pinned to underlying layer with bolts/nails punched through
galvanized washers/discs every 6 ft.

506.20.3.4.2.3 Where it occurs, fabric shall overlap by 8 + 2 in.
506.20.3.4.2.4 Fabric shall be damp, but not saturated, prior to concrete placement.

506.20.3.4.2.5 The surface temperature of the fabric shall not exceed 90 degrees F prior to the
overlay placement.

506.20.3.4.2.6 Fabric shall extend throughout the travelway and overlap onto the shoulder by at
least 18 inches.

506.20.3.5 Surace Cleaning. Before the unbonded concrete overlay is placed, the interlayer
surface shall be free of loose material.

506.20.3.6 Dowel Bars. Dowel bars for eight-inch unbounded overlays shall be installed the full
width of the unbonded overlay and the baskets, if used, shall be firmly anchored to the interlayer
surface.

506.20.3.7 Tie Bars. Tie bars shall be installed between lanes in an eight-inch unbounded
concrete overlay.

506.20.3.8 Concrete Temperature. The concrete temperature shall not exceed 90 F when
delivered to the site.

506.20.3.9 Placing Concrete. Provided no loose foreign material is tracked onto the surface,
trucks used for transporting concrete may drive on the pavement being overlaid and concrete may
be deposited directly in front of the concrete spreader.

506.20.3.10 Joints.

506.20.3.10.1 Any expansion joints shall be precut in the plastic concrete to allow for slab
movement prior to sawing. As soon as sawing is possible, the contractor shall saw two full-depth
cuts on each side of the precut joint following the edges of the underlying expansion joint, as

marked out, and the concrete between the saw joints shall be removed.

506.20.3.10.2 Sawing of the contraction joints shall not cause excessive raveling. Standard joint
spacing for a five-inch unbounded concrete overlay is 6 feet transversely and longitudinally.
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Standard joint spacing for an eight-inch unbounded overlay is 15 ft transversely and 12 ft across
the full lane width. New transverse joints will not be required to match existing transverse joints.
The minimum depth of the sawed joints shall be one-third the pavement thicknesss and the width
of the joint shall be 1/8-inch maximum. The joints shall not be sealed, unless open more than %
inch, but shall be cleaned of all deleterious material after sawing, Concrete panels with cracking
outside of the sawed joints shall be considered unacceptable.

506.20.3.11 Opening Strength. The unbounded concrete overlay may be opened for light-
weight traffic when the concrete has attained a minimum compressive strength of 2,500 psi. The
concrete pavement shall not be opened to all types of traffic until the concrete has attained a
minimum compressive strength of 3,000 psi. Compressive strength for opening to traffic shall be
determined either by compressive strength tests in accordance with AASHTO T 22 or the
maturity method in accordance with Sec 507.

506.20.3.12 Acceptance Testing Procedures and Reporting. All testing and reporting
procedures for the unbonded concrete overlay shall be in accordance with Sec 502.10, including
QC/QA and PWL provisions for concrete pavement, except the following shall apply:

506.20.3.12.1 Minimum Thickness. Pavement thickness determination will be made after all
smoothness correction has been completed. The minimum concrete overlay thickness shall be the
design thickness less 10 percent. Any core less than the minimum thickness is unacceptable.
Additional cores will be taken at 30-foot intervals parallel to the centerline ahead and behind the
affected locations until the extent of the deficiency has been determined.

506. 20.3.12.2 Compressive Strength. After the thickness is determined, the cores shall be
tested for compressive strength in accordance with AASHTO T 22. The length-to-diameter (L/D)
ratio of the core shall be measured and recorded to the nearest 0.01 inch, and the L/D ratio shall be
between 1.00 and 2.00. If the L/D ratio of the drilled core is 1.75 or less, the compressive strength
shall be corrected by multiplying the appropriate correction factor shown in the following table:

L/D 1.75] 1.5 [1.25]1.00
Correction Factor|0.98]0.96]0.93]0.87
Use interpolation to determine correction
for L/D values between those given in the
table.

506.20.3.12.3 Pay Factor. The Pay Factor for Compressive Strength (PFg) will account for 100
percent of the total pay factor. The total pay factor (PF,) for each lot shall be determined as
follows:

(PF) = (1.0) PF g ; where the pay factor for thickness does not apply.

The PF for each pay factor item for each lot is based on the PWL, of each pay
factor item of each lot and is determined as follows:

When PWL, is greater than or equal to 70: PF = 0.5 PWL, + 55.0
When PWL, is less than 70: PF =2 PWL, — 50.

506.20.4 Method of Measurement.

506.20.4.1 Furnishing Concrete. Measurement for furnishing unbonded overlay concrete will
be to the nearest 0.1 cubic yard. The cubic yard quantity will be calculated in one of the two
ways explained in Secs 506.20.4.1.1 and 506.20.4.1.2. Thickness, profile, and smoothness

309



requirements shall not be waived for either method of measurement, unless stated so in the plans
or agreed to by the engineer.

506.20.4.1.1 Field Established Profile. The contractor shall establish the roadway profile prior
to the overlay. The profile shall be submitted to the engineer and include edge of pavement and
centerline elevations at 50-foot intervals in tangent sections and 25-foot intervals in curve
sections. The engineer will determine the final profile within 7 calendar days of receipt. The
engineer will determine the required number of cubic yards of concrete from this profile. This
quantity will be the field established plan quantity.

506.20.4.1.2 Existing Profile. The contractor shall use the plan quantity shown in the contract
documents. The contractor shall construct the overlay to match the profile of the existing
roadway. The contractor may utilize traveling grade control to place the overlay.

506.20.4.2 Placing Unbonded Concrete Overlay. M easurement for placing unbonded overlay
concrete will be computed to the nearest 0.1 square yard. Final measurement of the completed
pavement will not be made except for authorized changes during construction, or where
appreciable errors are found in the contract quantity. The revision or correction will be computed
and added to or deducted from the contract quantity.

506.20.4.3 Interlayer. M easurement for the interlayer will be made to the nearest square yard.
506.20.5 Basis of Payment.

506.20.5.1 Furnishing Concrete. The accepted volume of concrete for the unbonded concrete
overlay will be paid for at the contract unit price for furnishing concrete, per cubic yard.

506.20.5.2 Placing Unbonded Concrete Overlay. Placement of the unbonded concrete overlay
will be paid for at the contract unit price for placing unbonded concrete overlay per square yard.
No direct payment will be made for furnishing labor, equipment, dowels, tie bars and other
materials to place, finish, texture and cure the overlay including sawing and sealing, if necessary,
the joints, in accordance with the plans and specifications.

506.20.5.3 Payment Adjustments. Any adjustments in payment as a result of the profilograph
index or pavement thickness deficiency of the unbonded concrete overlay will be made to the
contract unit price for furnishing concrete and placing unbonded concrete overlay each, for the
segments involved. Adjustment in payment for QC/QA concrete strength pay factors will be
made to the contract unit price for furnishing concrete and placing unbonded concrete overlay,
each, for the segments involved. For all adjustments, the furnishing concrete per cubic yard price
will be adjusted to a square yard price based on the plan overlay thickness.

506.20.5.4 Interlayer. Payment for the interlayer will be paid for at the contract unit price per
square yard.

506.20.5.5 Repairs. Payment for full depth and partial depth repairs shall be in accordance with
Sec 613.

506.20.5.6 Surveying and Staking. Payment for contractor surveying and staking will be in
accordance with Sec 105.

SECTION 506.30 UNBONDED CONCRETE OVERLAYS ON ASPHALT PAVEMENTS.

506.30.1 Description. This work shall consist of constructing an unbonded concrete overlay on
an existing asphalt surface in accordance with the details and locations shown on the plans. All
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work shall be performed in accordance with Section 506.20, except that an interlayer shall not be
used.

311



SECTION 507
STRENGTH OF CONCRETE USING THE MATURITY METHOD

507.1 Description. This specification covers the maturity method as a non-destructive means of
determining in-place concrete strength for pavement or structural applications. The concept of
the maturity method is based on the combined effects of concrete age and temperature, during
hydration, on the rate of strength gain for a specific concrete mix. This method requires the
establishment of a relationship between compressive strength and calculated maturity indices for
a specific concrete mixture prior to placement of the mixture in the field. The contractor may use
the maturity method in accordance with this specification to estimate the compressive strength of
the in-place concrete.

507.2 Procedure. In-place concrete strength determined by the maturity method shall be in
accordance with ASTM C 1074, except as noted herein.

507.2.1 Maturity Meter. The maturity meter shall have a secure means of collecting data that is
unalterable.

507.2.2 Maturity Function Values. In lieu of determining values for datum temperature, To, or
activation energy divided by the gas constant, Q, values of 14° F or 5,000 Kelvin may be used,
respectively.

507.2.3 Standardization. The calibration of systems used for monitoring the maturity of
concrete shall be verified every seven working days in accordance with AASHTO T 325, Sec 9.1
and ASTM C 1074, Sec 7.1.

507.2.4 Development of the Strength-Maturity Relationship. The contractor shall develop
the strength-maturity relationship prior to placing any concrete on the project, and shall notify
the engineer prior to development of the maturity curve. The development of the
strength-maturity relationship shall be done in the field using project equipment and materials.

507.2.4.1 Preparing Test Specimens. When the strength-maturity relationship is developed,
compressive strength specimens shall be fabricated, cured and tested at the plant site and
fabricated from a minimum 3 cubic yard batch of concrete. Temperature of the fresh concrete shall
be measured and recorded. All field specimens shall be fabricated and cured in accordance with
AASHTO T 23, with the following exceptions. Specimens shall be cured for the first 24 hours
under similar or like temperature conditions anticipated during construction, and specimens,
including the cylinder used to monitor temperature, shall be de-molded at approximately 24 hours
and cured in accordance with AASHTO T 23. The concrete mixture shall meet the specification
requirements in order to determine the strength-maturity relationship. The concrete mixture shall
be at or above the target air content established by the contractor.

507.2.4.2 Required Documentation. The contractor shall provide the engineer with the
following information prior to placing any concrete on the project:

(a) The project number, route, county, concrete job mix number and date of testing.
(b) The air, slump and water content from the batch of concrete tested.
(c) The amount and type of admixture(s) used in the concrete mix.

(d) The strength of each test specimen, and the average strength of test specimens at each
test age.
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(e) Maturity index for each instrumented test specimen, and the average maturity index
for the instrumented specimens at each test age.

(f) A graph of the average compressive strength versus the average value of the maturity
index, as described in the strength-maturity relationship section of ASTM C 1074.

507.2.5 Compressive Strength Testing. At a minimum, compressive strength tests shall be
performed on three specimens, and the average strength computed at 1, 3, 7, 14 and 28 days.
Production may start after the seven-day compressive strengths have been determined with
approval from the engineer.

507.2.6 Placement of Temperature Sensors. For pavement and pavement repairs, temp erature
sensors shall be embedded at approximately mid-depth and 18 inches from the edge of pavement.
For other applications, temperature sensors shall be embedded in locations considered critical in
terms of exposure conditions and structural requirements. Temp erature sensors shall be placed at
the following frequency:

Structure Component Frequency

Pavement 1 sensor per 3750 sq. yd., with a minimumofone in the last 50 feet ofpavement

Pavement Repairs|1 sensor per 10 patches, with a minimumofone sensor in the last patch

A minimumofone sensor at the end ofthe pour, with three others sensors

Structural available to be placed as directed by the engineer

507.3 Proportioning, Mixing, Placing and Curing Field Placed Concrete. The maturity
method does not account for variations in strength due to proportioning, mixing, placing and
curing of concrete. Proper methods shall be followed at all times during proportioning, mixing,
placing and curing the field placed concrete.

507.3.1 Field Placed Concrete Mix Requirements. Mix constituents of the field placed
concrete shall not change, and mix proportions of the field placed concrete shall not vary more
than 5.0 percent from the concrete mix used to develop the strength-maturity relationship. The
water cement ratio shall not vary by more than 0.02.

507.3.2 Requiring Immediate Validation of Strength-Maturity Relationship. If the mix
constituents a change more than 5.0 percent, the water cement ratio changes more than 0.02, the
material sources change or the mixing operation changes, an immediate validation of the strength-
maturity curve shall be done in accordance with Sec 507.4.

507.4 Validation of Strength-Maturity Relationship. At a minimum, every seventh day of
concrete placement a validation test shall be conducted to verify that in-place concrete strength is
accurately represented by the strength maturity relationship. The engineer shall be notified at
least one business day in advance of when and where the validation test will be done.

507.4.1 Documentation for Validation. The contractor shall document the air, slump, and water
content from the batch of concrete tested and any deviations from the original job mix.

507.4.2 Specimens for Validation. During placement of the field placed concrete, a minimum of
four compressive strength cylinders shall be fabricated and cured as specified in Sec 507.2.4.1.

507.4.3 Sensor Location for Validation. A temperature sensor shall be embedded to within 1/2
inch of the center of one cylinder for computing the maturity index from the measured

temperature history as specified in Sec 507.2.

507.4.4 Test Specimens for Validation. Once the maturity index, according to the temperature
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monitored cylinder, is achieved which corresponds to the maturity index desired for the first
critical action such as opening pavement to traffic or removing formwork, three cylinders shall be
tested for compressive strength.

507.4.5 Strength-Maturity Relationship Validated. The average compressive strength of the
three cylinders shall be compared to the compressive strength as determined by the strength-
maturity relationship. If the predicted strength is within 10 percent or 200 psi, whichever is less,
of the actual compressive strength, then the strength-maturity relationship will be considered
validated.

507.4.6 Strength-Maturity Relationship Acceptable. If the actual compressive strength is
more than 10 percent or 200 psi above the compressive strength as determined by the strength-
maturity relationship, then a new strength-maturity relationship may be developed.

507.4.7 Strength-Maturity Relationship Not Validated. If the actual compressive strength is
more than 10 percent or 200 psi, whichever is less, below the compressive strength as determined
by the strength-maturity relationship, the contractor shall make cylinders to determine
compressive strengths until a new strength-maturity relationship has been developed.

507.5 Field Documentation. The contractor shall provide the engineer with the following
information prior to taking any field action based on the strength-maturity strengths:

(a) Project number, route, county, and date tested.

(b) A list of each concrete lot evaluated.

(c) Station numbers.

(d) Quantity of concrete.

(e) Maturity index determined for each sensor location.

(f) Estimated strength determined for each sensor location.

507.5.1 Calibration and Verification Records. The contractor shall record all test results for
equipment calibration and verification, and shall maintain all results in an organized format.

507.5.2 Availability of Test Results. Test results shall be available to the engineer at all times.

507.6 Basis of Payment. No additional payment will be made for compliance with this
specification.
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SECTION 601
FIELD LABORATORIES

601.1 Description. This work shall consist of providing one or more laboratories at the site of
work and at locations designated by the engineer.

601.2 Laboratory Requirements. A laboratory shall be furnished for each item of work that is
specified in the contract as requiring such a unit. Separate laboratories will not be required for
successive items of work when any preceding item has been completed, provided that the
laboratory complies with the requirements for specific work. Additional laboratories may be
required for the proper control of the work when simultaneous operations on the same item of
work are being carried on at more than one location separated by a distance of one mile or more
and separate testing operations are necessary. The engineer will specify the number of
laboratories required based on the operations of the contractor.

601.2.1 The laboratory shall be located and maintained at the site of current operations by the
contractor. Work that requires the use of a field laboratory will not be permitted until a laboratory
is provided. The laboratory shall remain the property of the contractor, and shall be disposed of
by the contractor upon completion of the work requiring the laboratory.

601.2.2 Laboratory Approval. Laboratory verification and approval shall be required for
laboratories performing acceptance tests for related work and shall be performed by the engineer
annually; not to exceed 18 months.

601.2.2.1 Equipment Verification Samples. Equipment Verification Samples are required to
verify equipment where QC and QA are performing acceptance test(s) on the same equipment
Frequency of Equipment Verification Samples for permanent laboratories shall be required once
per laboratory per quarter. Frequency of Equipment Verification Samples for mobile labs shall be
required after setup and continued at once per quarter. Testing of samples shall be on
independent equipment meeting the requirements as outlined in Sec 403.17.3.1. Test equipment
that requires a correction factor is exempt.

601.2.3 Regardless of the number of field laboratories specified on the plans, the number may be
increased, decreased or completely underrun at the discretion of the engineer.

601.3 Type 1 Field Laboratory. The Type 1 field laboratory shall be substantially constructed
and weatherproof with wood or concrete floors, windows on at least two sides and at least one
outside door. Windows and doors shall be equipped with screens and locks, and the necessary
keys shall be furnished to the engineer. The laboratory shall have a minimum of 120 square feet of
floor space. The ceiling shall be no less than 7 feet high. The laboratory shall have at least one
worktable 30 inches high, with a smooth one-piece top, no less than 8 feet long and 30 inches
wide. The laboratory shall be equipped with a storage shelf, a fire extinguisher, a desk and a chair.
An operational electric hot plate or gas burner, having no less than two burners with adjustable
temperature controls and capability of accommodating two 14 x 20-inch sample pans, shall be
provided. A faucet-equipped sink capable of accommodating a 14 x 20-inch sample pan and
connected to an operating water source of at least a 50-gallon capacity shall be provided. The
contractor shall keep an adequate supply of potable water available at all times. Lighting facilities
shall be located to adequately illuminate all work in the interior of the laboratory. When required
by the engineer, grounded electrical outlets with 110 to 120 volts, 60-Hertz continuous current
and a climate control capable of maintaining an ambient temperature range of 72 to 80 F shall be
provided. Laboratories shall be relocated on the project as directed by the engineer.

601.4 Type 2 Field Laboratory. The laboratory shall be in accordance with Sec 601.3, except as
follows. The laboratory shall have a minimum of 200 square feet of floor space. The laboratory
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shall be constructed with a dividing wall and doorway to allow for a separate testing work area
and an office area suitable for computer operation meeting the engineer's approval. Telephone
service shall be provided. The laboratory shall be provided with an exhaust fan capable of moving
a volume of air equal to at least ten times the volume of the laboratory each hour. Grounded
electrical outlets with 110 to 120 volts, 60-Hertz continuous current and a climate control capable
of maintaining an ambient temperature range of 72 to 80 F shall be provided. When a field
laboratory is provided in accordance with Sec 502, at least one window shall provide a direct
view of plant operations.

601.5 Type 3 Field Laboratory. The laboratory shall be in accordance with Sec 601.4, except as
follows. At least one window shall provide a direct view of plant operations. A locked storage
area for nuclear equipment shall be provided that is at least 15 feet from the normal work areas. A
steel box shall be provided in the storage area with locks for the purpose of storing nuclear
equipment in accordance with Nuclear Regulatory Commission specifications.

601.5.1 In accordance with Sec 401 or 402, a thermostatically controlled operating oven, capable
of maintaining a minimum temperature of 375 F and having a capacity to accommodate at least
one standard gallon can, shall be furnished. The laboratory shall have a minimum of 300 square
feet of floor space. The laboratory shall contain a sieve shaker in accordance with AASHTO T
27, including time controls, a minimum sieve stacking height of 28 inches, platform adapters to
accommodate 8 or 10-inch sieves, and a sample splitter meeting AASHTO T 248 requirements,
having a minimum length of 20 inches with a 2-inch maximum opening size, complete with a
minimum of three pans.

601.5.2 When a field laboratory is provided in accordance with Sec 403, the laboratory shall have
a minimum of two outside doors and four windows. The outside doors shall be located such that
ingress and egress is permitted from opposite ends of the building. Each window shall provide at
least 4 square feet of glazed area. The laboratory shall have a minimum of 320 square feet of floor
space, with a minimum width of 8 feet. An exhaust fan shall be provided that is capable of
moving a volume of air each hour equal to at least ten times the volume of the laboratory.
Anchored tables of adequate dimensions shall be furnished. All tables shall have smooth, one-
piece tops. The laboratory shall be equipped with storage shelves, a minimum of four chairs, a
two-drawer filing cabinet and the bituminous mixture equipment described in Sec 403.6. Circuitry
shall be such that all indicated equipment can be used without disruption. The contractor may
provide a facsimile machine with a private line, at the contractor’s expense, to provide faster
communications when mix adjustments are needed.

601.6 Basis of Payment. Unless otherwise specified, no direct payment will be made for Type 1
or Type 3 Field Laboratories. When provided in accordance with Sec 203, authorized Type 2
Field Laboratories, complete in place, will be paid for at the contract unit price. No direct
payment will be made for relocation of Type 2 Field Laboratories. No direct payment will be
made for furnishings, maintenance, utilities, heating and cooling facilities, including operation and
fuel, and final removal of the laboratory.
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SECTION 602
MARKERS

602.1 Description. This work shall consist of constructing drain markers or steel right of way
markers as specified in the contract documents, at the locations shown on the plans or as directed
by the engineer.

602.2 Material.

602.2.1 All material shall be in accordance with Division 1000, M aterial Details, and specifically
as follows:

Item Section
Steel Post for Markers| 1044

602.2.2 Right of way and drain marker plaques and fasteners will be furnished at the job site at no
cost to the contractor.

602.3 Construction Requirements. Steel markers shall be set with the legend facing the
centerline of the highway. Posts shall be set vertically and the plaques firmly attached. Posts shall
be driven in accordance with Sec 903. Posts having battered or mushroomed tops will not be
accepted.

602.4 Method of Measurement. M easurement of drain markers and right of way markers will
be made per each.

602.5 Basis of Payment. The accepted quantity of markers will be paid for at the contract unit
price.
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SECTION 603
WATER LINE INS TALLATION

603.1 Description. This work shall consist of furnishing material for, and installing water lines
and appurtenances as shown on the plans or as directed by the engineer.

603.2 Material. All material shall be in accordance with Division 1000, Material Details, and
specifically as follows:

Item Section/Specification
Concrete 501
Reinforcing Steel for Concrete 1036

Ductile Iron Pipe, 3 to 48 inch diameters |[AWWA CI51
Polyethylene (PE) Pipe and Tubing,

1.2 to 3 inch diameter AWWAC901
Polyethylene (PE) Pipe and Fittings,

4 to 63 inch diameter AWWA €906
Polyvinyl Chloride (PVC) Pipe and AWWA C900

Fabricated Fittings, 4 to 12 inch diameter

Polyvinyl Chloride (PVC) Pipe and
Fabricated Fittings, 14 to 48 inch diameter|

AWWA C905

Ductile Iron and Gray-Iron Fittings AWWACI110
Rubber Gasket Joints AWWACI 11
Cement Mortar Lining AWWA C104
Gate Valves AWWA C500
Rubber-Seated Butterfly Valves AW WA C504
Dry-Barrel Fire Hydrants AWWA C502

ASTM B 88, Type K
(ASTM B 88 M, Type A)

Seamless Copper Water Tube

603.2.1 Service Connections. Service connections shall be completed in accordance with
AWWA, ANSI, ASTM or the local utility code, as applicable.

603.2.2 Material Acceptance. The contractor shall furnish one copy of each manufacturers'
certification that all specified tests have been conducted and that the material and fittings are in
accordance with these specifications.

603.3 Construction Requirements. Service shall not be interrupted without approval from the
engineer and the proper utility official. The contractor shall arrange the work to minimize service
interruptions. Prior notice of at least 24 hours shall be given to the proper utility official and the
engineer before any main is shut off. In no case shall a valve or hydrant be opened or shut
without proper authorization.

603.3.1 Construction and Installation. Construction and installation shall be in accordance
with AWWA, ANSI, ASTM, or local utility code, as applicable.

603.3.2 Inspection and Acceptance. Inspection and acceptance of the completed installation,
prior to backfilling, shall be the responsibility of the utility owner.

603.3.3 Appurtenance Installation. Appurtenances shall be located as shown on the plans or as
directed by the engineer.

603.3.4 Abandoned Water Mains. Abandoned water mains shall be plugged and sealed
watertight by means of a ductile iron plug or cap, or by covering the end of the pipe with
concrete of any mixture specified in Sec 501. The concrete cover shall provide a minimum of 6
inches cover around the outside of the pipe and shall extend a minimum of 6 inches in each
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direction from the end of the pipe. All existing valves that will have pressure on one side and an
abandoned main on the other side shall be closed with a ductile iron plug and blocked with
reaction backing on the side where the main has been abandoned. A portion of the abandoned pipe
shall be removed to allow clearance for plugging and backing.

603.3.5 Encasement. Encasement, if required, shall be as specified in the contract.

603.3.6 Backfilling. M aterial placed around and 12 inches above the top of the pipe shall be free
of cinders, ashes, refuse, boulders, rocks or other unsuitable material. The remainder of the trench
shall be backfilled in accordance with Sec 726.

603.3.7 Disinfection. The completed water line installation shall be disinfected in accordance
with the provisions of MDNR.

603.4 Method of Measurement.

603.4.1 Pipe. Final measurement will not be made except for authorized changes during
construction or where appreciable errors are found in the contract quantity. Where required,
measurement of pipe, complete in place, including joint accessories, fittings and service
connections greater than 2 inches inside diameter, will be made to the nearest linear foot along the
geometrical center of the pipe with no exceptions for valves or fittings. The revision or correction
will be computed and added to or deducted from the contract quantity.

603.4.2 Rock. Rock encountered in trenching and classified as Class 3 Excavation in Rock in
accordance with Sec 203 will be measured to the nearest cubic yard. M easurement of yardage to
be paid for as Class 3 Excavation in Rock will be a width 18 inches greater than the inside
diameter of the pipe and a depth from the surface of the rock as determined by the engineer to a
plane 6 inches below the outside bottom of the pipe or to the bottom of the rock, whichever is
higher. Any Class 3 Excavation in Rock performed prior to the establishment of the lines of
demarcation and notification to the engineer will not be measured or paid for.

603.4.3 Service Connections. Measurement of relocating service connections, 2 inches inside
diameter or less, will be made per each.

603.4.4 Encasement. Final measurement will not be made except for authorized changes during
construction or where appreciable errors are found in the contract quantity. Where required,
measurement of encasement conduit will be made to the nearest linear foot along the geometrical
center of the conduit. Contract quantities will be used for final payment except as hereinafter
provided. Measurement of reinforced concrete encasement, including reinforcing steel, will be
made to the nearest 1/10 cubic yard. The revision or correction will be computed and added to or
deducted from the contract quantity.

603.5 Basis of Payment. Accepted water line will be paid for at the contract unit price for each
of the pay items included in the contract. No direct payment will be made for excavation or
backfill except in accordance with Secs 206.6.3.3 and 603.4.2. No direct payment will be made for
fittings regardless of the type of fittings used. Accessories required for fittings will be considered
part of the fitting. In relocating service connections 2 inches inside diameter or less, no direct
payment will be made for the pipe or fittings. No direct payment will be made for incidental
construction items including, but not limited to, reaction backing, plugging and sealing of
abandoned water mains, and for disinfecting of water lines.
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SECTION 604
MIS CELLANEOUS DRAINAGE

SECTION 604.10 CONCRETE HEADWALLS, DROP INLETS AND MANHOLES.
604.10.1 Description. This work shall consist of constructing concrete headwalls, drop inlets
and manholes in accordance with these specifications, as shown on the plans or as directed by the

engineer.

604.10.2 Material. All material shall be in accordance with Division 1000, M aterial Details, and
specifically as follows:

Item Section
Precast Drainage Units 1033
Reinforcing Steel for Concrete| 1036

604.10.2.1 All concrete, except that portion placed monolithic with paved surfaces, shall be Class
B. Concrete for inverts shall be either Class B or concrete of a commercial mixture in accordance
with Sec 501. Material, proportioning, mixing, slump and transporting shall be in accordance with
Sec 501. Concrete shall be placed, finished and cured in accordance with Sec 703.

604.10.2.2 Steps for concrete manholes and drop inlets may be cast iron, aluminum alloy or
polypropylene plastic coated reinforcing steel. The portion of the step to be embedded in the
concrete shall have a configuration that will prevent any pullout. These steps shall withstand a
single concentrated load of 300 pounds without distortion on that portion protruding from the
wall. The minimum width of rungs or cleats shall be 10 inches and shall be shaped to prevent the
foot from slipping off the side. The step shall project a minimum distance of 4 inches from the
wall of the riser or cone section measured from the point of embedment. The steps shall be
embedded a minimum distance of 3 inches and shall be spaced vertically at a maximum distance of
16 inches.

604.10.2.3 Steps for drop inlets may be steel step bars as shown on the plans or steps meeting
the above requirements.

604.10.3 Construction Requirements.

604.10.3.1 All pipe built into the walls of the structure shall fit flush with the inside face of the
wall. A joint, consisting of one layer of commercially available 55 pound smooth roll roofing, a
heavy coat of bituminous material or other appropriate bond breaker, shall be placed around that
portion of the pipe extending into the walls of the structure. Steps shall clear all pipes and shall
be built in the wall as designated by the engineer. Reinforcement of these structures shall be in
accordance with Sec 706, and the excavation shall be in accordance with Sec 206.

604.10.3.2 Steps for concrete manholes and drop inlets shall be embedded by casting in place,
mortaring or by friction fit. Steps cast in place shall be set through the forms and secured against
displacement before concrete is placed. The cavity receptacle for steps placed by friction fit shall
be formed by casting in place a removable mold recommended for use by the manufacturer of the
step.

604.10.3.3 New manholes for existing sewers shall be constructed as shown on the plans. Cutting
the existing sewer will be required to provide inlet and outlet connections to the new structure,
and a bypass line shall be provided around construction at all locations where continuous sewer
service will be required. Any portion of an existing sewer that is damaged in constructing the new
manhole shall be repaired or replaced at the contractor’s expense with new material of a type
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matching the old.
604.10.4 Basis of Payment.

604.10.4.1 The accepted quantity of concrete headwalls, drop inlets and manholes will be paid
for in the following manner:

(a) Class B concrete will be measured and paid for in accordance with Sec 703 for
miscellaneous concrete.

(b) Reinforcing steel will be measured and paid for in accordance with Sec 706.

(c) Excavation will be measured and paid for in accordance with Sec 206.

604.10.4.2 No direct payment will be made for:
(a) Maintaining service or for cutting the existing sewer.

(b) Weep holes, including excavation, permeable granular backfill, 4-inch drain tile, screen
for inlet or any other work incidental thereto.

(c) Manhole steps.
SECTION 604.20 ADJUS TING DRAINAGE FACILITIES.

604.20.1 Description. This work shall consist of adjusting manholes, catch basins, inlets and
similar items as shown on the plans. Existing frames and covers shall be salvaged and reused if
specified in the contract. New manhole steps shall be provided as necessary. New manhole
adjusting rings (adapters) shall be provided if specified in the contract.

604.20.2 Basis of Payment. The accepted adjustments of manholes, catch basins and inlets will
be paid for at the contract unit price for each of the pay items included in the contract. No direct
payment will be made for steps or adjusting rings.

SECTION 604.30 ADJUSTING HOUSE SEWER CONNECTIONS.

604.30.1 Description. This work shall consist of laying or relaying sanitary sewer house
connections that are to be relocated or that are to be reconnected to new sewers or temporarily
removed to permit the installation of other items in the contract.

604.30.2 Material. The size and class of pipe to be used shall be in accordance with the local
authority having jurisdiction over the installation of sewer connections. All material shall be in
accordance with Division 1000, M aterial Details, and specifically as follows:

Item Section
Vitrified Clay Sewer and Culvert Pipe] 1030
Plastic Joint Compound for Pipe 1057.8
Mortar for Pipe Joints 1066

604.30.3 Construction Requirements. Excavation for the laying of pipe and for backfilling the
trench shall be in accordance with Sec 726. The adjustment shall be made to the line and grade
shown on the plans or as directed by the engineer. Where a house sewer connection is relocated or
relaid above a water main, Class B concrete or concrete of a commercial mixture in accordance
with Sec 501 shall be used to encase the sewer line a minimum thickness of 6 inches. The
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encasement shall extend to a point where the normal distance from the sewer to the water main is
a minimum of 10 feet.

604.30.4 Method of Measurement. M easurement of adjusting house sewer connections will be
made to the nearest linear foot along the geometrical center of the adjusted pipe.

604.30.5 Basis of Payment.

604.30.5.1 The accepted quantity of adjusted house sewer connections, complete in place, will be
paid for at the contract unit price. Payment will be considered full compensation for all necessary
pipe, tees, bends, wyes, the cutting of and joining new pipe to old pipe or structure, excavation,
backfill, traps, fittings and items incidental thereto.

604.30.5.2 Payment for encasement, complete in place, will be paid for at the contract unit price.

SECTION 604.40 PIPE COLLARS.

604.40.1 Description. This work shall consist of metal or concrete collars constructed around a
pipe joint as shown on the plans or as directed by the engineer.

604.40.2 Material. All material shall be in accordance with Division 1000, M aterial Details, and
specifically as follows:

Item Section

Corrugated Metallic-Coated Steel Culvert Pipe,
Pipe-Arches and End Sections

Reinforcing Steel for Concrete 1036

1020

604.40.2.1 Metal pipe for pipe collars shall be of the same thickness and shall have the same
corrugation dimensions as the corrugated metal pipe to be connected.

604.40.2.2 Concrete used for collars shall be Class B or concrete of a commercial mixture in
accordance with Sec 501.

604.40.3 Construction Requirements.
604.40.3.1 Pipe collars shall be provided for the following purposes:

(a) Extending existing pipes where the pipe required for the extension will not form a
normal joint with the pipe in place.

(b) Connecting two different sizes of pipe
(c) Connecting two pipes of different material.

604.40.3.2 If the pipe collar design is not applicable to the type of pipe being extended, the pipe
collar shall be modified to ensure a joint connection that will fit the pipe.

604.40.4 Basis of Payment. The accepted quantity of pipe collars will be paid for at the contract
unit price.

SECTION 604.50 CONNECTING PIPE TO EXISTING STRUCTURES.

604.50.1 Description. This work shall consist of joining new pipe to existing manholes, box
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culverts, drop inlet boxes or sewer pipes as shown on the plans or as directed by the engineer.

604.50.2 Construction Requirements. An opening for the new pipe shall be made through the
walls or barrel of the existing structure or pipe at the proper location and grade. The new pipe
shall be properly fitted into place, flush with the inner face of the existing masonry, or as nearly
so as the engineer determines is practical. After the pipe is in place, the opening around the pipe
shall be sealed watertight in a manner approved by the engineer. Any portion of an existing
structure that is damaged in joining the new pipe shall be repaired or replaced, at the contractor’s
expense, with new material of a type matching the old. These requirements will be applicable in
joining new pipe to another new pipe if the engineer determines the use of a manufactured
connection joint is unnecessary.

604.50.3 Basis of Payment. No direct payment will be made for connecting pipe to existing
structures.

SECTION 604.60 SLOTTED DRAINS.

604.60.1 Description. This work shall consist of furnishing and installing slotted drains in
accordance with these specifications, as shown on the plans or as directed by the engineer.

604.60.2 Material. All material shall be in accordance with Division 1000, M aterial Details, and
specifically as follows:

Item Section
Slotted Drain| 1051

604.60.3 Construction Requirements.
604.60.3.1 The slotted drain shall be Type A, B or C as shown on the plans.

604.60.3.2 If Type C slotted drain is specified, the drain shall be installed such that the slanted
spacer bars are facing upstream, sloped against the direction of the surface flow.

604.60.3.3 Unless otherwise shown on the plans, the slotted drain shall be placed on Class A
Bedding in accordance with Sec 726 and backfilled to the top of the grate assembly with concrete
meeting the requirements of Sec 609.10. The upper portion of the backfill may be placed in
conjunction with the concrete curb or paving operations.

604.60.4 Method of Measurement. Final measurement will not be made except for authorized
changes during construction or where appreciable errors are found in the contract quantity. Where
required, measurement of slotted drain, complete in place, will be made to the nearest linear foot
along the geometric center of the drain. The revision or correction will be computed and added to
or deducted from the contract quantity.

604.60.5 Basis of Payment. The accepted quantity of slotted drain, complete in place, including

coupling devices and any other necessary fittings, will be paid for at the contract unit price. No
direct payment will be made for concrete required for installation of the slotted drain.
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SECTION 605
UNDERDRAINAGE

605.1 Description. This work shall consist of furnishing and installing underdrains and edge
drains as shown on the plans or as directed by the engineer, and shall include excavating the
trench, installing all required drainage media, and backfilling with material as specified or as
directed by the engineer.

605.2 Material. All material shall be in accordance with Division 1000, Material Details, and
specifically as follows:

Item Section
Aggregate for Drainage 1009
Geotextile 1011
Geocomposite Edge Drain 1012
Outlet Pipes 1013
Pipe Aggregate Pavement Edge Drain 1013
Corrugated Metallic-Coated Steel Cross Drain and Structural Drain Pipe| 1022
Corrugated AluminumAlloy Cross Drain and Structural Drain Pipe 1025

605.2.1 All underdrain and edge drain pipes shall be perforated, except as specified otherwise.

605.2.2 All special fittings, such as caps, wyes, tees and couplings, shall be of standard design
and manufacture, and shall be compatible with the type of pipe or geocomposite drain to be used.

605.2.3 All steel fittings shall be zinc or aluminum coated.

605.2.4 All welds and cuts of steel pipe or fittings shall be repaired after welding, in accordance
with Sec 1020.

605.3 Construction Requirements.

605.3.1 Although probable locations of underdrains are shown on the plans, modifications may
be necessary due to conditions found on the project. The contractor shall perform work only as
shown on the plans or as specified or approved in writing by the engineer.

605.3.2 Any underdrain trenching that results in an uneven trench bottom or exposes soft,
yielding or unstable ground in the trench bottom shall be undergraded and backfilled with drainage
aggregate material of sufficient thickness to ensure maintenance of proper alignment and gradient
for all subsequent operations.

605.3.3 Any required drain pipe shall be firmly bedded and carefully aligned. The pipe shall be
laid with perforations down if the perforations are not uniformly distributed around the
circumference of the pipe, unless otherwise shown on the plans. All longitudinal pipe shall slope
toward an outlet pipe at a minimum rate of one inch per 10 feet. Sections shall be jointed with
approved fittings. Dead ends of pipe shall be completely closed by means of caps or plugs.
Outlet openings shall be a minimum of 6 inches above the ditch bottom, and shall be protected
with rodent screens in accordance with Sec 1013. Outlet pipe openings that are not exposed shall
be connected to drain as shown on the plans or directed by the engineer.

605.3.4 Geotextile shall be used to completely envelope any drainage aggregate in trenches, except
a geotextile will not be required when Grade 1 drainage aggregate is used, and only partial
envelopment may be required when the underdrain abuts or is overlain by an approved open-
graded base course or other drainage medium. A drainage geotextile wrap or sock shall envelope
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perforated drainage pipe when Grade 1 or Grade 2 drainage aggregate is used, or whenever any
portion of a perforated pipe used as a discharge pipe is backfilled with soil.

605.3.5 Porous backfill shall be ponded with water immediately before covering to effect
maximum settlement of backfill.

SECTION 605.10 PIPE-EAGGREGATE PAVEMENT EDGE DRAIN.

605.10.1 Description. This work shall consist of placing a continuous pipe-aggregate edge drain
under the edge of new pavement as shown on the plans or as directed by the engineer.

605.10.2 Construction Requirements. Aggregate shall be Grade 3, Grade 4 or Grade 5 drainage
aggregate. Edge drain pipe shall have a nominal internal diameter of 4 inches unless otherwise
shown on the plans.

605.10.2.1 The contractor shall select plastic pipe meeting these specifications, except that
geocomposite drains shall not be used. Pavement edge drains shall be provided with outlet pipe
and splash pads in accordance with Sec 605.60.

605.10.2.2 Trenching, placement, and backfill of underdrains shall be performed only after Type 1
or Type 5 base is placed and compacted. Backfill material shall be compacted by three passes of a
vibrating pad or drum-type compactor approved by the engineer.

605.10.2.3 If a pipe-aggregate pavement edge drain is used on a pavement rehabilitation project,
the contractor shall not install the drain until all pavement repair and required undersealing have
been completed in the area where the edge drain is to be placed.

605.10.2.4 Under new pavement, pipe-aggregate pavement edge drains shall be lined with
geotextile and wrapped. Edge drains underneath stabilized permeable base shall have the geotextile
wrapped around the outside edge and over the top of the permeable base. The trench for pipe-
aggregate pavement edge drains shall be lined and wrapped with a geotextile as shown on the
plans.

605.10.2.5 All longitudinal edge drains and outlet pipes installed on the project will be subject to
video camera inspection as directed by the engineer.

605.10.2.5.1 Video inspection shall be conducted after all paving is complete. The engineer may
randomly select no less than ten percent of the lateral outlet pipes for inspection and extend
inspection to 500 feet of the mainline pipe. Inspection areas shall not overlap each other, if
possible. If deficiencies are found, a more extensive video inspection with expanded video
coverage shall be conducted, which may inspect any or all of the edge drains on the project, as
directed by the engineer.

605.10.2.5.2 The video camera head shall remain centered in the pipe during the inspection. The
camera shall be capable of negotiating a 90° angle from the 4-inch outlet pipe to the 4-inch
longitudinal pipe. Camera progress shall be clearly visible on an 8-inch or greater monitor screen.
The unit shall be able to record and play back the inspection. The unit shall allow audio dubbing
during the inspection. The contractor shall provide a copy of the video inspection tapes to the
engineer within three working days of inspection.

605.10.2.5.3 If the inspection reveals crushed or compressed pipe, separated joints, obstructions
within the pipe that prohibit the passage of the camera head, rips or cracks in the pipe wall, or
longitudinal sags which allow silt to collect or water to stand in more than half the pipe depth,
repair or replacement of the deficient portions of outlet or longitudinal pipe and the repair of the
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pavement, which is damaged by improper installation of the drain or the repair of deficient
portions of the drain, shall be performed at the contractor’s expense.

605.10.3 Method of Measurement. M easurement of pipe-aggregate edge drain will be made to
the nearest linear foot along the centerline of the drain, center to center of fittings and junctions.

605.10.4 Basis of Payment.

605.10.4.1 Accepted quantities of pipe-aggregate edge drain will be paid for at the contract unit
price per linear foot, or at an adjusted contract unit price per linear foot as described herein. No
overrun or underrun of contract quantity will constitute the basis for contract adjustment, other
than as provided in Sec 605.10.4.2. No direct payment will be made for excavating the trench,
backfilling and backfill material, or for video inspection of the outlet and longitudinal pipes.
Outlet pipes will not be separately paid for, except in combination with any required splash pad.

605.10.4.2 Adjustments in the contract unit price per linear foot of pipe-aggregate edge drain will
be made in accordance with the following schedule where the engineer directs an increased depth
of excavation from that shown on the plans. For purposes of determining the adjusted price, the
excess depth of excavation will be averaged for the entire length of the drain if less than 100 feet
and, if more than 100 feet, will be subdivided into 100-foot increments plus any remaining
fraction. Any required undergrading to provide a 3-inch bedding of drainage aggregate where
geotextile trench lining is omitted will not be included in any calculation of excess depth of
excavation for pay purposes.

Average Excess Depth of Excavation Adjusted Price
0 to 6 inches Contract Price
> 6 inches In accordance with Sec 104.3

SECTION 605.20 GEOCOMPOSITE PAVEMENT EDGE DRAIN.

605.20.1 Description. This work shall consist of furnishing and installing geocomposite
pavement edge drain at the locations shown on the plans or as directed by the engineer.

605.20.2 Construction Requirements.

605.20.2.1 The contractor shall furnish to the engineer a copy of the drain manufacturer's printed
instructions for installing the edge drain at least two weeks prior to installation. Except as noted
herein, the installation of the drain shall be in accordance with the manufacturer's
recommendations.

605.20.2.2 The contractor shall not install the drain until after all pavement repairs and required
undersealing have been completed in the area where the edge drain is to be placed.

605.20.2.3 Each length of drain shall be joined to the adjacent length prior to installation. Splices
shall keep adjoining lengths in proper alignment and shall not separate during installation. Splices
shall have the same or greater compressive strength than the geocomposite edge drain, and shall be
sealed against infiltration of the backfill material.

605.20.2.4 The drain shall be placed against the pavement side of the trench and shall be held in
place while backfill is placed to a compacted height of 6 inches + one inch, using a vibratory
wheel or plate compactor with a rated impact force of approximately 5000 pounds. The
placement of the edge drain and the first lift of backfill shall be accomplished in a single
continuous operation. After the first lift of backfill has been placed, the remainder of the backfill
shall be placed and compacted by a vibratory compactor to the satisfaction of the engineer.
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Material excavated from the trench may be used for backfill, except that all backfill shall pass a 2-
inch sieve. At the contractor's option, Grade 1 drainage aggregate may be used in two lifts and
flooded with clean water to compact each lift. If this method is chosen, the drain shall be placed
against the shoulder side of the trench.

605.20.3 Method of Measurement. M easurement of geocomposite pavement edge drain will be
made to the nearest linear foot along the centerline of the drain, center to center of fittings and
junctions.

605.20.4 Basis of Payment. Accepted quantities of geocomposite pavement edge drain will be
paid for at the contract unit price per linear foot. No overrun or underrun of contract quantity
will constitute the basis for contract adjustment. No direct payment will be made for excavating
the trench or backfilling and backfill material. Outlet pipes will not be separately paid for, except
in combination with any required splash pad.

SECTION 605.30 PIPE-EAGGREGATE PAVEMENT CROSS DRAIN.

605.30.1 Description. This work shall consist of placing metal pipe for sub drainage purposes as
shown on the plans or as directed by the engineer, and shall include excavating the trench and
backfilling with material as specified or directed. Pipe-aggregate pavement cross drains shall be
non-continuous and will typically be installed laterally beneath the pavement to improve
localized drainage problems. Except as otherwise specified, all cross drains shall have a nominal
internal diameter of 6 inches and shall be perforated.

605.30.2 Construction Requirements.

605.30.2.1 Porous backfill shall extend a minimum distance of shoulder line to shoulder line of
flexible pavements and a minimum of 18 inches outside of each edge of rigid pavement.

605.30.2.2 The pipe shall be firmly bedded in the trench. Dead ends of pipe shall be completely
closed by means of caps securely affixed to the pipe. Outlet ends shall be connected to a drain as
shown on the plans or as directed by the engineer.

605.30.2.3 Trenching, placement and backfill of cross drains shall be performed only after Type 1
or Type 5 base is placed and compacted.

605.30.3 Method of Measurement. M easurement of pipe-aggregate cross drain will be made to
the nearest linear foot along the centerline of the drain, center to center of fittings and junctions.

605.30.4 Basis of Payment. Adjustments in the contract unit price per linear foot of pipe-
aggregate cross drain will be made in accordance with the following schedule where the engineer
directs increased depth of excavation from that shown on the plans. For purposes of determining
the adjusted price, the excess depth of excavation will be averaged for the entire length of the
drain if less than 100 feet and, if more than 100 feet, will be subdivided into 100-foot increments
plus any remaining fraction. Any required undergrading to provide a 3-inch bedding of drainage
aggregate where geotextile trench lining is omitted will not be included in any calculation of excess
depth of excavation for pay purposes.

Average Excess Depth of Excavation Adjusted Price
0 to 6 inches Contract Price
> 6 inches In accordance with Sec 104.3

SECTION 605.40 STRUCTURAL UNDERDRAIN.
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605.40.1 Description. This work shall consist of installing pipe, generally for draining porous or
other backfill adjacent to concrete masonry construction, as shown on the plans or as directed by
the engineer. The contractor shall select either plastic or metal pipe meeting these specifications,
except that geocomposite drains shall not be used and where plastic pipe is used, a concrete
splash pad will be required.

605.40.2 Construction Requirements.

605.40.2.1 The pipe shall be laid to the grade and alignment shown. Where a section of pipe is
cast into concrete, the remaining pipe shall be joined to these sections with connecting bands. The
porous backfill material shall be placed such that the pipe will not become displaced and shall be
firmly tamped under and around the entire pipe. Discharge ends shall be protected by approved
methods to prevent obstruction until connections to outlets are installed.

605.40.2.2 When the fill above the drainage system is coarse aggregate or rock fill, Grade 3, 4 or 5,
drainage aggregate shall be used with no geotextile. When the remaining backfill is sand or soil, any
drainage aggregate may be used with the following exceptions. For sand backfill and Grades 3, 4
and 5, drainage aggregate or for earth backfill and Grades 2, 3, 4 and 5 drainage aggregate, the
backfill material shall be separated from the drainage aggregate with geotextile.

605.40.2.3 After placement of the drain pipe, the initial lift of backfill material shall be placed
around and over the pipe to a compacted depth not to exceed 6 inches above the pipe. This initial
lift shall be compacted by two passes of a vibrating pad or drum-type compactor approved by
the engineer. Any remaining porous backfill shall be placed in loose lift thicknesses not exceeding
6 inches and each lift compacted by two passes of the same equipment.

605.40.3 Method of Measurement. M easurement of structural underdrain will be made to the
nearest linear foot along the centerline of the drain, center to center of fittings and junctions.

605.40.4 Basis of Payment. Accepted quantities of structural underdrain will be paid for at the
contract unit price per linear foot. No direct payment will be made for excavating the trench or
backfilling and backfill material. Outlet pipes will not be separately paid for, except in
combination with any required splash pad.

SECTION 605.50 FRENCH UNDERDRAIN.

605.50.1 Description. This work shall consist of installing a drain, laterally across a pavement,
using a trench, geotextile lining, and Grade 3 or Grade 4 drainage aggregate.

605.50.2 Construction Requirements.

605.50.2.1 French underdrains shall be constructed in the subgrade and through the shoulders to
provide drainage at locations shown on the plans. French underdrains shall have a trench of the
dimensions shown on the plans, filled with porous backfill material. For that part of the trench in
shoulders, the trench above the porous backfill shall be filled with suitable earth, well compacted.
605.50.2.2 Unless otherwise specified, both the trench width and depth of drainage aggregate
shall be no less than 18 inches. Where directed, the trench above the drainage aggregate shall be
backfilled with well compacted suitable earth.

605.50.2.3 Drainage aggregate shall be placed in lifts not to exceed 18 inches in thickness and
compacted in a manner meeting the approval of the engineer.

605.50.2.4 All french underdrains shall be daylighted at discharge ends with minimum 10-foot
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lengths of perforated 6-inch diameter metal pipe placed at or within 3 inches of the flow line.

605.50.3 Method of Measurement. Measurement of french underdrain will be made to the
nearest linear foot along the centerline of the drain.

605.50.4 Basis of Payment. Accepted quantities of french underdrain will be paid for at the
contract unit price per linear foot.

SECTION 605.60 OUTLET PIPES AND SPLASH PADS.

605.60.1 Description. This work shall consist of furnishing and installing outlet pipes and splash
pads for pipe-aggregate pavement edge drain, geocomposite pavement edge drain, and structural
underdrain, when four-inch plastic pipe is used, at the locations shown on the plans or as directed
by the engineer.

605.60.2 Construction Requirements.

605.60.2.1 Unless otherwise shown, outlet pipes shall be installed perpendicular to the drain,
with a two percent gradient.

605.60.2.2 Concrete for splash pads shall be air-entrained and Class B, B-1 or concrete of a
commercial mixture in accordance with Sec 501.

605.60.2.3 Construction requirements for the splash pads shall be in accordance with Sec 609. If
the excavation is done to neat lines, forming will not be required. Pre-cast splash pads may be
substituted for cast-in-place splash pads where approved by the engineer.

605.60.2.4 Outlet pipes shall be 4-inch diameter, non-perforated, schedule 40 or SDR 23.5 PVC
pipe. Outlet connections to pipe-aggregate pavement edge drains shall be with wye connectors or
90-degree elbows as shown on the plans.

605.60.2.5 Outlet pipe trenches shall not be cut prior to installation of the edge drain. Outlet
installation shall be completed promptly and, in all cases, within 72 hours of edge drain
installation except with written approval from the engineer. The trench shall not be backfilled
until the installation is inspected and approved by the engineer.

605.60.2.6 Backfilling of excavations for outlet pipe and splash pads shall be performed in
accordance with Sec 203. If additional material is needed to complete the backfill, suitable material
meeting the approval of the engineer shall be provided by the contractor at the contractor’s
expense.

605.60.3 Method of Measurement. M easurement of outlet pipes and splash pads will be made
per each.

605.60.4 Basis of Payment. Payment for plan quantity of outlet pipes and splash pads, in
combination, will be made at the contract unit price for each of the items included in the contract.

SECTION 605.70 AGGREGATE DRAINS.

605.70.1 Description. This work shall consist of trenching and placing granular filler material
wrapped with geotextile as shown on the standard plans or as directed by the engineer.
Construction of aggregate drains shall be after completion of granular base courses on new
pavement or at least two weeks prior to shoulder work or pavement repair during pavement
rehabilitation.

329



605.70.2 Construction Requirements.

605.70.2.1 The trench shall be constructed to the width and depth as shown on the standard
plans. The bottom of the trench shall be no higher than the bottom of pavement or granular base.
The trench shall be smooth, firm and furnish a clean exposure to the pavement bottom or granular
base course.

605.70.2.2 Any remaining trench shall be backfilled and compacted with suitable material in
accordance with Sec 203. When erodible aggregate material such as recycled glass, tire chips or
fine aggregate, are used, the in slope or exposed area shall be covered with a minimum of 6 inches
Grade 3, Grade 4, or Grade 5 aggregate, in accordance with Sec 1009.

605.70.3 Method of Measurement. Final measurement of aggregate drains will not be made
except for authorized changes during construction or where appreciable errors are found in the
contract quantity. Where required, measurement of aggregate drains will be made to the nearest
linear foot along the centerline of the drain from the edge of pavement to the end of the trench
top.

605.70.4 Basis of Payment. Accepted quantities of aggregate drain, complete in place, will be
paid for at the contract unit price per linear foot. Payment will be considered full compensation
for all labor, equipment, materials, and incidentals to complete this work, including excavation and
geotextile wrap.
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SECTION 606
GUARDRAIL, CRASHWORTHY END TERMINALS, ONE-STRAND ACCESS
RES TRAINT CABLE AND THREE-S TRAND GUARD CABLE

606.1 Description. This work shall consist of furnishing and installing guardrail, crashworthy
end terminals, one-strand access restraint cable or three-strand guard cable as shown on the plans
or as directed by the engineer.

606.2 Material. All material shall be in accordance with Division 1000, Material Details, and
specifically as follows:

Item Section
Concrete 501
Guardrail, End Terminals, Crash Cushions,
One-Strand Access Restraint Cable 1040
and Three-Strand Guard Cable

606.2.1 Concrete. Concrete shall be placed, finished and cured in accordance with Sec 703.

606.2.2 Cold Weather. During cold weather, the weather limitations of Sec 502 will apply to
concrete work.

606.2.3 Aesthetic Guardrail. When specified, aesthetic guardrail shall be in accordance with
NCHRP 350, Test Level 3 criteria and shall be of new stock. End terminals and crash cushions for
aesthetic guardrail shall be fabricated and installed in accordance with Sec 606.30.3.
606.3 Construction Requirements.
606.3.1 General. Work on guardrail or guard cable removal and replacement when the adjacent
travel or auxiliary lane is open to traffic during non-working hours shall adhere to the following
requirements:

(a) The contractor shall provide a schedule of work prior to the beginning of work.

(b) Remove no more guardrail or guard cable than can be replaced in the same day.

(¢) Schedule guardrail and guard cable installation to ensure guardrail beam or guard cable
is properly attached to all installed posts at the end of each work day.

(d) Ensure end sections or terminals exposed to traffic meet current standards.

(e) Notify the engineer prior to delivery of the material to the project.
606.3.1.1 If guardrail or three-strand guard cable cannot be replaced the same day as removal,
traffic control measures meeting the approval of the engineer shall be provided. The contractor
will not be compensated for any additional traffic control items required to perform this work. In
all cases, the contractor shall ensure that the guardrail or guard cable installation is fully anchored
before opening the adjacent lane to traffic.
606.3.1.2 The shoulders and slopes shall be in accordance with all standards shown on the plans
or shall be as directed by the engineer before the installation of any guardrail, guard cable or end

treatments.

606.3.2 Field Repair of Galvanizing. Galvanized material shall be handled in a manner to avoid
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damage to the surface. No punching, drilling, cutting or welding will be permitted after
galvanizing, except as approved by the engineer to provide for lapped beams, or for changes in
location of splices necessitated by field clearances. Any galvanized material on which the
galvanizing has been damaged will be rejected or may, with the engineer’s approval, be repaired in
accordance with Sec 1080.

606.3.3 Posts for Guardrail and One-Strand Access Restraint Cable.

606.3.3.1 Posts may be wood or steel as shown on the plans. The same material shall be used for
all new installations within a single project, except for end treatments. If the project requires an
extension of existing guardrail, the new post material for the extension shall match the existing
material.

606.3.3.2 Wood posts for end anchors shall be installed as shown on the plans.
606.3.3.3 Posts may be installed by either drilling or driving.

606.3.3.3.1 Posts installed by drilling shall have sufficiently sized holes to permit thorough
compaction of backfill material around the posts. The backfill material shall be compacted in
layers not exceeding 12 inches high.

606.3.3.3.2 Posts installed by driving may be driven by a power hammer or any other method
approved by the engineer. Any mushrooming on the top of the post shall be removed. Damaged
zinc coating on galvanized posts shall be field repaired in accordance with Sec 1081. If, in the
judgment of the engineer, the exposed portion of a wood post is split or the driving process
noticeably worsens the check cracking, the post shall be replaced by the contractor at the
contractor’s expense.

606.4 Basis of Payment. The accepted quantities of grading and drainage at barrier locations will
be paid for at the contract unit price for each of the pay items included in the contract.

SECTION 606.10 GUARDRAIL.

606.10.1 Description. This work shall consist of furnishing and installing guardrail as shown on
the plans or as directed by the engineer.

606.10.2 Construction Requirements.
606.10.2.1 Beams. Beams shall be spliced by lapping in the direction of traffic. The use of 12°-6”
or 25-foot sections of beam rails and channels, if required, will be permitted where true line and

grade can be maintained.

606.10.2.2 End Anchors. End anchors shall be installed on ends of guardrail runs where
crashworthy end terminals are not required.

606.10.2.3 Delineators. Delineators shall be placed on all guardrail located 2 feet or less from the
edge of the shoulder. Delineators shall be spaced at 50-foot intervals.

606.10.2.3.1 Material. All material shall be in accordance with Division 1000, M aterial Details,
and specifically as follows:

Item Section
Delineators| 1065
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606.10.2.3.2 Construction Requirements.

606.10.2.3.2.1 Delineator reflector colors shall correspond with pavement marking. Delineators
shall be sheeted on one side, facing oncoming traffic, unless otherwise specified. Where guardrail
divides opposing lanes of travel, the delineators shall have retro-reflective sheeting on both sides
corresponding to adjacent pavement markings. Guardrail located on off ramps shall have red
reflective sheeting placed on the reverse side of the reflector. The use of the red sheeting on the
back side of guardrail delineators may be used wherever there is a need to discourage wrong way
driving. Guardrail located on two lane roads shall have retro-reflective sheeting on both sides
corresponding to the adjacent pavement markings. If there are not edgelines present, white retro-
reflective sheeting shall be used.

606.10.2.3.2.2 Delineators shall be installed according to manufacturer’s recommendations or as
shown on the plans.

606.10.2.3.2.3 Any damaged or missing delineators shall be replaced by the contractor at the
contractor’s expense.

606.10.3 Method of Measurement.

606.10.3.1 M easurement of guardrail will be made to the nearest 1/2 linear foot for each increment
along a line passing through the centerline of each post, and totaled to the nearest linear foot for
the sum of the increments in the contract. The length will be measured separately for each
guardrail type, as shown on the plans, excluding bridge anchor sections, end anchors, transition
sections and bullnose guardrail systems. Bridge anchor sections, end anchors, transition sections
and bullnose guardrail systems will be measured per each item furnished and installed.

606.10.3.2 Measurement for MGS Guardrail will be made to the nearest 2 linear foot for each
segment measured along the center of the W-beam rail from the centerline of the mid-span lap
splice to the centerline of the mid-span lap splice totaled to the nearest linear foot for the sum of
the increments in the contract. The length will be measured for each type of guardrail, as shown
on the plans, excluding vertical barrier transitions, end terminals, MGS height and block
transitions, M GS long span, and embedded anchor transitions. Vertical barrier transitions, end
terminals, M GS height and block transitions, M GS long span, and embedded anchor transitions
will be measured per each item furnished and installed.

606.10.4 Basis of Payment. The accepted quantities of guardrail, bridge approach transitions,
end anchors, MGS height and block transitions, MGS Long Span Guardrail, and bullnose
guardrail systems, complete in place, will be paid for at the contract unit price for each of the pay
items included in the contract. No direct payment will be made for end sections or terminal
connectors. No direct payment will be made for setting posts in rock. No direct payment will be
made for guardrail delineators provided on new guardrail. Delineators specified for installation on
existing guardrail will be measured and paid for per each.

SECTION 606.20 BLANK.
SECTION 606.30 CRASHWORTHY END TERMINALS.

606.30.1 Description. This work shall consist of furnishing and installing crashworthy end
terminals as shown on the plans or as directed by the engineer.

606.30.2 Material.

606.30.2.1 Equipment and material shall be of new stock and in accordance with Sec 1040.
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606.30.2.2 All Type A end terminal installations shall be a minimum of 50 feet long. Additional
Type A or MGS guardrail shall be provided by the contractor, at the contractor's expense, to
increase the Type A end terminal to a length of 50 feet. If the end terminal is to be installed on
MGS rail, the additional guardrail supplied shall be M GS rail.

606.30.3 Construction Requirements. End terminals and crash cushions shall be fabricated and
installed in accordance with the manufacturer's approved shop drawings, recommendations and as
shown on the plans. Any units damaged during the term of the contract shall be replaced
immediately at the contractor's expense.

606.30.3.1 Where a specific end terminal or crash cushion is shown by product name, that unit
shall be used as shown on the plans. No substitutions will be permitted without prior approval
from the engineer.

606.30.3.2 The contractor shall not install flared Type A end terminals in medians or on curbs.

606.30.3.3 The contractor shall not install Type B end terminals on paved surface locations,
unless the location is temporary and the paved area is to be resurfaced after removal of the
system.

606.30.3.4 The contractor may use Type C, D, and E end terminals where Type B units are
specified or shown on the plans.

606.30.3.5 Crashworthy end terminals located 12 feet or less from the edge of the traveled way
shall be furnished with a modified Type 3 object marker. The marker size, shape, method of
attachment and placement shall be approved by the engineer prior to installation.

606.30.4 Method of Measurement. Method of Measurement. Measurement for crashworthy
end terminals will be made for each unit assembled, installed and complete in place. Grading for
crashworthy end terminals will be measured in accordance with Sec 203 when roadway and
drainage excavation is included in the contract, otherwise grading will be measured in accordance
with Sec 207.

606.30.5 Basis of Payment. The accepted quantities of Type A, B C, D and E crashworthy end
terminals, complete in place, will be paid for at the contract unit price. Payment will be
considered full compensation for complete installation including any backup assemblies or other
items necessary for proper installation of the end terminal or crash cushion as required. Grading
for end terminals will be paid for at the contract unit price for roadway and drainage excavation if
included in the contract; otherwise it will be paid for as linear grading. If the contractor elects to
use a flared Type A crashworthy end terminal, additional embankment as shown on the plans
shall be provided at the contractor's expense.

SECTION 606.40 ONE-STRAND ACCESS RESTRAINT CABLE.

606.40.1 Description. This work shall consist of furnishing and installing one-strand access
restraint cable as shown on the plans or as directed by the engineer.

606.40.2 Construction Requirements. The cable shall be strung directly from the reel and
pulled tight after the initial anchoring. The cable shall then be attached to the second anchor
assembly with all turnbuckles fully opened. The cable shall be completely anchored before
attaching to the line posts. Only one splice will be permitted between anchors, located between
the line posts. Splices will not be permitted in spans adjacent to the anchor and cable end
assemblies.
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606.40.3 Method of Measurement. Measurement of one-strand access restraint cable will be
made to the nearest 1/2 linear foot for each increment, from center of end post to center of end
post, and totaled to the nearest linear foot for the sum of the increments on the project.

606.40.4 Basis of Payment. The accepted quantities of one-strand access restraint cable, end
anchors, posts and hardware, complete in place, will be paid for at the contract unit price for each
of the pay items included in the contract.

SECTION 606.50 THREE-S TRAND GUARD CABLE.

606.50.1 Description. This work shall consist of furnishing and installing three-strand guard
cable, including all hardware, appurtenances and aggregate bedding, as shown on the plans or as
directed by the engineer.

606.50.2 Construction Requirements.

606.50.2.1 Line Posts. All posts shall be driven unless otherwise directed by the engineer.
Driving shall be accomplished with approved equipment and methods that will leave the posts in
the final position, free from any distortion, burring or other damage. All posts shall be aligned to a
tolerance of 1/4 inch for plumb and grade line. If rock is encountered when setting line posts, the
contractor may set line posts with or without a soil plate. Line posts set with a soil plate shall be
installed by digging or boring a hole into the rock to the required depth and of sufficient size for
the post to be set with the soil plate attached. Line posts set without the soil plate shall be
installed by drilling a hole to the required depth not to exceed 5 inches in diameter. Following
placement of the post, the hole shall be backfilled with a cohesive soil or sand in accordance with
Sec 1005.3, and thoroughly tamped.

606.50.2.2 Anchor Assemblies. The specified type of anchor assembly shall be constructed at
each end of a run of guard cable. If intermediate end anchors are required, the cable assembly shall
be overlapped as shown on the plans. The location of all intermediate anchor assemblies shall be
determined by the contractor and approved by the engineer. The concrete anchor shall be cast in
place with the centerline normal to the line of the guard cable. The top 12 inches of the anchor
below finished ground line shall be formed, unless the engineer determines soil conditions permit
excavation to be made to the neat lines of the anchor and the anchor cast against the undisturbed
vertical soil face. Anchors shall be constructed on firm, stable, undisturbed soil to the minimum
dimensions shown on the plans. Anchor bolts and anchor post slip bases shall be firmly held in
the proper position supported at the top by a template during concrete placement. Backfill shall
be thoroughly compacted with mechanical tampers with care taken to prevent damage to the
finished concrete. Backfill shall be brought up level with the finished grade line. The anchor may
be cast in place or precast as either one or two units.

606.50.2.3 Cables. Cables shall be attached to the line posts, anchor posts, cable transition
brackets and anchor brackets as shown on the plans. Where compensating devices or turnbuckles
are required, the cables shall be attached to the end anchor with turnbuckles fully opened.
Compensating devices and turnbuckles shall be installed such that no interference with the
functions of any other part of the system occurs. Individual cables may be spliced with a device
approved by the engineer. Each cable shall be stretched taught by mechanical means to eliminate
sag between the posts. The contractor may tighten cable hook bolts after final cable tensioning is
complete to allow cable slack to be adequately taken up. Prior to final acceptance, the cables shall
be tensioned in accordance with the temperature and spring compression table shown on the
plans and all cable hook bolts tightened.

606.50.2.4 Aggregate Bedding. M aterial for aggregate bedding shall consist of a durable crushed
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stone, shot rock or broken concrete with approximately 20 percent of the pieces being between 1
inch and 3 inches in diameter but none greater than 3 inches. The remainder of the material shall
be such that provides a uniform, angular appearance. Acceptance by the engineer will be made by
visual inspection.

606.50.2.5 Delineators. Delineator spacing and reflector colors shall be in accordance with Sec
606.10.

606.50.3 Method of Measurement.

606.50.3.1 Three-Strand Guardrail. Measurement of three-strand guard cable will be made
from center of line post to center of line post, totaled to the nearest linear foot.

606.50.3.2 Anchor Assemblies. M easurement of anchor assemblies will be made per each.

606.50.3.3 Aggregate Bedding. Aggregate bedding material will be measured to the nearest cubic
yard of material.

606.50.4 Basis of Payment. The accepted quantities of three-strand guard cable, end anchors,
posts, hardware and aggregate bedding will be paid for at the contract unit price for each of the
pay items included in the contract. No direct payment will be made for setting posts in rock. No
direct payment will be made for guard cable delineators provided on new guard cable. Delineators
specified for installation on existing guard cable will be measured and paid for per each.

336



SECTION 607
FENCING

SECTION 607.10 CHAIN-LINK FENCE.

607.10.1 Description. This work shall consist of furnishing and erecting chain-link fence and
gates as shown on the plans or as directed by the engineer.

607.10.2 Material. All material shall be in accordance with Division 1000, M aterial Details, and
specifically as follows:

Item Section
Chain-Link Fence| 1043

607.10.2.1 The contractor may select either zinc-coated steel, aluminum-coated steel, aluminum
alloy or vinyl-coated steel fencing material, except that the same kind of material shall be used
throughout the project.

607.10.2.2 Walk gates and drive gates, if required, shall be of the same material as that selected for
the fence. If the project requires an extension of an existing fence, the new fence material for the
extension shall match the existing material.

607.10.3 Construction Requirements.

607.10.3.1 The contractor shall fill, cut or trench where necessary to produce a smooth and
uniform ground surface so the bottom of the fabric is no more than 3 inches above the finished
ground line. All posts shall be set plumb, true to line and grade. Terminal posts, defined as end,
gate, corner and pull posts, shall be set in concrete. Concrete for the footings shall be Class B
concrete or a commercial mixture in accordance with Sec 501. The concrete footing shall be a
uniform thickness around the post and shall have a cone or dome shaped top. At the option of
the contractor, line posts may be driven or placed in dug or drilled holes and set in concrete or
quick-setting polyurethane foam in accordance with Sec 903.3.1.2. If the contractor elects to drive
line posts, the posts shall be of the length and driven to the depth shown on the plans. If posts
cannot be driven to the correct depth, the posts shall be removed and placed in dug or drilled
holes and set in foam or concrete footings. Posts damaged during installation shall be removed and
replaced at the contractor’s expense.

607.10.3.2 Fabric shall not be attached to posts until the concrete footings have cured for at least
five days. Fabric shall be securely attached to end, corner, gate and pull posts in accordance with
manufacturer's recommendations. The fabric shall be attached to the tension wire with hog rings,
spaced as shown on the plans. The fabric shall be attached to line posts with wire ties or bands
spaced in accordance with manufacturer's recommendations. All fabric shall be taut before
attaching to line posts and tension wire.

607.10.3.3 Drive gates shall have an approximate full circle opening swing. Walk gates shall have
positive stops to prevent the gates from swinging into the right of way.

607.10.3.4 If the chain link fence is required to be topped with barbed wire, the barbed wire
support arm shall be at a 45-degree angle, = 5 degrees, from the vertical plane of the fence line
extended above the fence, and shall be fitted with clips, slots or other device for attaching three
strands of barbed wire to the arm. The top strand shall be located 12 inches horizontally from the
fence line, + 3 inches, with the other wires spaced uniformly between the top of the fence fabric
and the top outside strand of barbed wire. The barbed wire arm shall be of sufficient strength to
withstand a weight of 250 pounds applied at the outer strand of barbed wire without causing any
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permanent deflection of the arm. Each strand of barbed wire shall be pulled taut to remove all sag
before the strand is attached to the extension arm.

607.10.3.5 Post braces shall be installed for each gate, corner, pull and end post. The brace shall
extend from the mid point of the gate, corner, pull and end post to the midpoint of the adjacent
line post. A truss rod shall be connected to the midpoint of the line post and run back to the
bottom of the gate, corner, pull and end post. The truss rod shall be equipped with a turnbuckle
or other equivalent device for adjustment.

607.10.4 Method of Measurement. M easurement of chain-link fence will be made to the nearest
linear foot, measured along the slope of the fabric, but shall not include gates. M easurement for
gates will be made for each unit assembled, installed and complete in place. Double drive gates
will be considered a single unit. M easurement for the 3-strand barbed wire extension will be made
to the nearest linear foot, measured along the slope of the fence, but will not include gates.

607.10.5 Basis of Payment. The accepted quantity of chain-link fence, walk and drive gates, and
barbed wire extensions, complete in place, will be paid for at the contract unit price for each of
the pay items included in the contract. No direct payment will be made for concrete footings,
post hole excavation or for excavation and embankment necessary to smooth the area under the
fence.

SECTION 607.20 WOVEN WIRE FENCE.

607.20.1 Description. This work shall consist of furnishing and erecting woven wire fence and
gates as shown on the plans or as directed by the engineer.

607.20.2 Material. All material shall be in accordance with Division 1000, M aterial Details, and
specifically as follows:

Item Section
Woven Wire Fence 1043 .4
Wood Posts for Fencing| 1050.2

607.20.3 Construction Requirements.

607.20.3.1 Posts shall be set plumb, true to line and grade. Wood corner, end, brace and pull posts
shall be set in drilled or dug holes and backfilled with soil thoroughly tamped around the post.
Steel corner, end, brace and pull posts and braces shall be set in concrete footings in accordance
with Sec 607.10.3. Steel and wood line posts may be driven in lieu of setting the posts in drilled
or dug holes. If the contractor elects to drive the line posts, the posts shall be of the length and
driven to the depth shown on the plans. If the posts cannot be driven to the correct depth, posts
shall be removed and placed in dug or drilled holes and set with the appropriate backfill. Posts
damaged during installation shall be removed and replaced at the contractor’s expense.

607.20.3.2 Wood line posts that are to be driven shall be pointed before being treated. If surfaces
of treated wood posts have been damaged, or if framing at the site is required, the damaged or
resulting untreated surfaces shall be field treated with two coats of commercially available
preservative of the same type used for the original treatment. The second coat shall be applied
after the first coat is absorbed. Creosote preservative shall be hot when applied.

607.20.3.3 Corner post assemblies shall be set at all horizontal angle points greater than 15

degrees in the line of fence. Pull post assemblies shall be set at all vertical angle points greater
than 15 degrees but at no greater than 660-foot intervals.
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607.20.3.4 Fabric and barbed wire shall be pulled taut before attaching to any line post. The
bottom of the fabric shall be no more than 3 inches above the ground at any point and necessary
excavation along the fence shall be performed to obtain the specified clearance. Filling of
depressions will not be permitted except where approved by the engineer. Spaces left by
depressions shall be filled with strands of barbed wire as shown on the plans.

607.20.3.5 Walk and drive gates shall be constructed in accordance with the requirements of gates
for chain-link fence, except the filler shall be woven wire fabric of the same material as used for
the fence.

607.20.3.6 The contractor shall modify the typical installation for water gates to fit the
conditions in the field and shall be approved by the engineer.

607.20.4 Method of Measurement. M easurement of woven wire fence will be made to the
nearest linear foot, measured along the slope of the fabric, but will not include gates.
Measurement for gates will be made for each unit assembled, installed and complete in place.
Double drive gates will be considered a single unit.

607.20.5 Basis of Payment. The accepted quantity for woven wire fence and gates, complete in
place, will be paid for at the contract unit price for each of the pay items included in the contract.
No direct payment will be made for post hole excavation, backfilling, clearing of fence rows,
trenching for fabric, placing extra strands of barbed wire for depressions, construction of water
gates and all other incidental work or material.
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SECTION 608
CONCRETE MEDIAN, MEDIAN STRIP, SIDEWALK, CURB RAMPS,
STEPS AND PAVED APPROACHES

608.1 Description. This work shall consist of constructing concrete medians, median strips,
sidewalks, curb ramps, steps and paved approaches as shown on the plans or as directed by the
engineer. Concrete medians shall consist of a paved median constructed on a prepared subgrade.
Concrete median strips shall consist of paved median strips laid over and tied to a previously
constructed pavement.

608.2 Material. All material shall be in accordance with Division 1000, Material Details, and
specifically as follows:

Item Section
Reinforcing Steel for Concrete Structures 1036
Steel Welded Wire Reinforcement for Concrete Pavement| 1036
Epoxy Resin Material 1039
Red Concrete Tinting Material 1056
Material for Joints 1057
Truncated Domes 1067

608.2.1 Concrete sidewalks, curb ramps, and steps shall be constructed of Class B concrete.

608.2.2 Concrete medians, median strips and paved approaches 6 inches thick or greater shall be
constructed of Pavement concrete. Concrete medians, median strips and paved approaches less
than 6 inches thick shall be constructed of either Class B concrete or Pavement concrete.

608.2.3 Material, proportioning, air entraining, mixing, slump and transporting of concrete shall
be in accordance with Sec 501.

608.3 Construction Requirements.

608.3.1 Placement, finishing and curing of concrete shall be in accordance with Sec 502 When
items are constructed on a subgrade, the subgrade shall be compacted to the specified density of
the applicable subgrade material in accordance with Sec 209. The subgrade shall have a sufficient
moisture content such that moisture is not drawn out of the concrete. Transparent membrane
shall be used in lieu of pigmented membrane for curing concrete median strips, sidewalks, curb
ramps and steps.

608.3.2 Where tinted concrete is specified, the colored pigment shall be applied in accordance
with the manufacturer’s recommendations. The final concrete surface coloration shall be medium
to dark red, as approved by the engineer. If membrane curing is allowed by the manufacturer’s
recommendations, the membrane shall be a clear or transparent type.

608.3.3 Required reinforcement and tie bars shall be positioned by bar chairs or other approved
devices during the placing of concrete.

608.3.4 Concrete median strips shall be attached to the pavement with tie bars as shown on the
plans. Tie bars shall be adjusted to a minimum of 6 inches from any transverse joint.

608.3.5 Joints for all items shall be constructed at such intervals and locations as shown on the
plans or as directed by the engineer.

608.3.5.1 Longitudinal joints between the median and curb, or median and adjacent concrete
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pavement shall be constructed of either non-extruding preformed joint material, or one layer of
commercially available 55-pound roll roofing. Sawed joints shall be sealed in accordance with Sec
502.5.4.

608.3.5.2 Transverse joints in concrete median strips shall be constructed as shown on the plans
and as directed by the engineer.

608.3.6 After form removal, the area adjacent to the concrete shall be backfilled with suitable
material, compacted and finished to the satisfaction of the engineer.

608.3.7 During cold weather, the limitations and protection in accordance with Secs 502.4.1 and
502.4.2 will apply to this work.

608.3.8 Transitions from curb ramps to sidewalks, gutters or streets shall be flush and free of
abrupt changes. All curb ramps at streets, signalized commercial entrances, and railroad crossings
shall include truncated domes that contrast visually with the adjoining surface light on dark or
dark on light.

608.3.8.1 Truncated domes shall be aligned on a square or radial grid pattern, 24 inches deep in
the direction of travel, and the full width of curb ramp, landings or blended transition, exclusive of
flares.

608.3.8.2 Truncated domes shall be installed as per manufacturer's specifications.

608.4 Method of Measurement.

608.4.1 M easurement of concrete median and of concrete median strip will be made to the nearest
1/10 square yard.

608.4.2 Concrete sidewalk and curb ramps will be measured to the nearest 1/10 square yard.
608.4.3 Truncated domes will be measured to the nearest 0.5 square foot.

608.4.4 Paved approaches will be measured from the beginning of the return on one side of the
approach to the end of the return on the other side of the approach, to the nearest 1/10 square
yard. Integral curb constructed on paved approaches will not be measured or paid for separately
but will be included in the contract unit price for paved approaches.

608.4.5 Final measurement of any of the above items will not be made except for authorized
changes during construction, or where appreciable errors are found in the contract quantity. The
revision or correction will be computed and added to or deducted from the contract quantity for
that item.

608.5 Basis of Payment.

608.5.1 The accepted quantities of concrete median, median strip, sidewalk curb ramps, truncated
domes .and paved approach, complete in place, will be paid for at the contract unit price for each
of the pay items included in the contract.

608.5.2 The accepted quantities of concrete steps will be paid for in the following manner:

(a) Class B concrete will be paid for in accordance with Sec 703 for miscellaneous
concrete.

(b) Reinforcing steel will be paid for in accordance with Sec 706.

341



608.5.3 No direct payment will be made for the following:
(a) Furnishing or installing reinforcement.
(b) Any incidental work required for furnishing and installing tie bars.
(c) Excavating or preparing the subgrade for any item contained in this specification.
(d) Tinting of concrete surface as required in the plans.

(e) Vertical curbs or flares constructed as part of the curb ramp or landing.

342



SECTION 609
PAVED DRAINAGE

SECTION 609.10 CONCRETE CURB, GUTTER AND PAVED DITCH.

609.10.1 Description. This work shall consist of constructing curb, gutter or combination curb
and gutter and paved ditches as shown on the plans or as directed by the engineer.

609.10.2 Material. Material, proportioning, air-entraining, mixing, slump and transporting of
concrete shall be in accordance with Sec 501. Concrete shall be either Class B or Pavement
concrete. All material shall be in accordance with Division 1000, M aterial Details, and specifically
as follows:

Item Section

Reinforcing Steel for Concrete Structures| 1036
Concrete Curing Material 1055.2
Material for Joints 1057

609.10.3 Construction Requirements.

609.10.3.1 These items shall be placed on a prepared subgrade of uniform density. Forms joined
neatly and tightly, set accurately to alignment and grade and securely held in place by connections
and bracing shall be used for this work. Forms for curved form lines shall be provided in a manner
similar to that required for setting forms for concrete pavement in Sec 502. Slip-form methods
may be used for placement of concrete curb, concrete gutter, curb and gutter and paved ditch,
provided proper lines, grades and typical sections are maintained.

609.10.3.2 Required reinforcement and tie bars shall be held in the specified position during the
placing of concrete by bar chairs or other devices approved by the engineer. Joints shall be
constructed at intervals and locations shown on the plans or as directed by the engineer.

609.10.3.3 Concrete shall be placed, finished and cured in accordance with Sec 703.

609.10.3.4 Concrete shall be placed on the prepared and sprinkled subgrade, consolidated and
struck off to the required thickness. Concrete shall be tamped or vibrated sufficiently to eliminate
all voids and to bring mortar to the top, after which the surface shall be finished smooth and even.
All edges shall be rounded with an edging tool having a 1/4-inch radius. Faces of curb shall be
rounded at the top and bottom, by means of an approved tool, to the radius shown. After
finishing, concrete shall be cured in the same manner as required for concrete pavement, except
transparent membrane shall be used in lieu of pigmented membrane.

609.10.3.5 After the concrete has set sufficiently, the forms shall be removed, and where
necessary, the contractor shall backfill adjacent to the concrete with suitable material, compacted

and finished in a satisfactory manner.

609.10.3.6 During cold weather, the weather limitations and protection requirements of Sec 502
will apply to this work.

609.10.4 Method of Measurement.
609.10.4.1 Curb, gutter and combination curb and gutter will be measured to the nearest linear

foot. M easurement will be made along the curb face or along the flow line of gutters exclusive of
paved approaches.

343



609.10.4.2 Paved ditches will be measured to the nearest 1/10 square yard.
609.10.5 Basis of Payment. The accepted quantities of curb, gutter, curb and gutter, and paved
ditch, complete in place, will be paid for at the contract unit price for each of the pay items
included in the contract. No direct payment will be made for the following:
(a) Excavation below the upper surface of the concrete of these items.
(b) Any work necessary for preparing the subgrade and backfilling the completed item.
(¢) Furnishing or installing reinforcement.

SECTION 609.20 INTEGRAL CURB.

609.20.1 Description. This work shall consist of curb constructed on the edge of concrete
pavement as shown on the plans or as directed by the engineer.

609.20.2 Material. All material shall be in accordance with Division 1000, M aterial Details, and
specifically as follows:

Item Section
Concrete Curing Material| 1055
Material for Joints 1057

609.20.2.1 Integral curb shall be constructed of concrete conforming to that required for concrete
pavement, except coarse aggregate in accordance with the gradation requirements of Sec 1005 may
be used.

609.20.2.2 The quantity of coarse aggregate in the mix may be reduced to obtain better
workability.

609.20.3 Construction Requirements.

609.20.3.1 The curb shall be an integral part of the supporting concrete pavement. The curb may
be placed immediately after all pavement finishing operations have taken place and before the
pavement has taken initial set, or tie bars may be set in the freshly finished pavement to serve
ultimately as a tie between the pavement and the curb, which may be constructed later. Neither of
these methods will be required for the distance needed for paving equipment to be backed up near
a construction joint. The pavement surface within this relatively short distance shall be roughened
throughout the area to be covered by the curb.

609.20.3.2 Forms joined neatly and tightly, set accurately to alignment and grade, and securely
held in place by connections and bracing shall be used for this work. Forms for curved form lines
shall be provided in a manner similar to that required for setting forms for concrete pavement in
Sec 502. Slip-form methods may be used for placement of integral curb provided all other
requirements of Sec 609.20 are met.

609.20.3.3 The finished curb shall be true to line, grade and cross section, with the top and face
finished smooth. The top edges of the curb shall be rounded with approved edging tools. Curing
shall be accomplished in the same manner as required for concrete pavement, except transparent
membrane shall be used. Joints of preformed material shall be placed through the curb and into
each underlying transverse pavement joint to the full depth of the joint in the pavement. The
preformed material shall extend entirely through the curb to within 1/4 inch of the top and face of
the curb.
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609.20.3.4 Where tie bars are set in freshly finished pavement surface and membrane curing is
used on the pavement, care shall be taken to avoid spraying the membrane on the protruding tie
bars or the area on which the integral curb is to be placed. One of the other curing methods
allowed in accordance with Sec 502 shall be used for curing this area of the pavement.

609.20.3.5 Integral curb straightedged parallel to the centerline shall not show a variance greater
than 1/4 inch from a 10-foot straightedge.

609.20.4 Method of Measurement. Final measurement of the completed integral curb will not
be made except for authorized changes during construction or where appreciable errors are found
in the contract quantity. Where required, integral curb will be measured to the nearest linear foot
along the curb face, exclusive of paved approaches. The revision or correction will be computed
and added to or deducted from the contract quantity.

609.20.5 Basis of Payment. The accepted quantity of integral curb, complete in place, will be
paid for at the contract unit price for each of the pay items included in the contract. Payment for
curb constructed on paved approaches will be included in the contract unit price for paved
approaches.

SECTION 609.30 ASPHALT CURB.
609.30.1 Description. This work shall consist of constructing a curb of asphaltic concrete as
shown on the plans or as directed by the engineer. All applicable provisions of Sec 403 will apply

to this construction.

609.30.2 Material. All material shall be in accordance with Division 1000, M aterial Details, and
specifically as follows:

Item Section
Coarse Aggregate 1002
Fine Aggregate 1002
Mineral Filler 1002
Asphalt Binder, Performance Graded (PG)| 1015

609.30.3 Composition of Mixture. The asphaltic concrete mixture shall consist of aggregate,
filler if needed, and asphalt binder combined in such proportions that the composition by weight
of the finished mixture shall be within the limits specified for BP-3 or SP048 mixture in
accordance with Sec 401 and Sec 403. The contractor shall submit in writing to Construction and
M aterials for approval of the job mix formula the contractor proposes to use for asphalt curb. A
mixture demonstrating satisfactory results provided by the contractor may be used in lieu of the
above mixtures.

609.30.4 Construction Requirements.

609.30.4.1 The curb shall be placed in position on a primed surface by means of an approved
automatic curb machine that shapes and compacts the mixture to the specified cross section. The
placement temperature of the mixture shall be approximately 260 F. All joints shall be carefully
made in such a manner as to ensure a continuous bond between the old and new sections of the
curb.

609.30.4.2 The newly laid curb shall be protected from traffic until the heat of the asphalt

mixture has dissipated. Immediately after the asphalt curb has hardened, the curb shall be
backfilled where required with suitable material.
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609.30.4.3 If painting of the asphalt curb is specified in the contract, a primer coat of commercial
grade asphalt base aluminum paint shall be applied first.

609.30.5 Method of Measurement. Asphalt curb will be measured to the nearest linear foot.

609.30.6 Basis of Payment. The accepted quantity of asphalt curb will be paid for at the
contract unit price. No direct payment will be made for priming prior to placing the curb or for
painting the completed curb.

SECTION 609.40 DRAIN BASIN ASPHALT CURB.

609.40.1 Description. This work shall consist of furnishing and constructing a drain basin as
shown on the plans or as directed by the engineer.

609.40.2 Material. Drain basins shall consist of a drop inlet of the size and type shown on the
plans, grates and bearing plates for drop inlet, Group C pipe in the size shown on plans and
concrete slope protection at pipe outlet as shown on plans. These items shall be in accordance
Division 1000, M aterial Details, and specifically as follows:

Item Section
Rock Ditch Lining 609.60
Grates and Bearing Plates| 614
Drop Inlet 1033

609.40.3 Construction Requirements. Excavation and backfilling shall be in accordance with
Secs 604 and 725. The adjustment shall be made to the line and grade shown on the plans or as
directed by the engineer. The concrete slope protection for the drain basin outlet shall be placed
as shown on the plans or as directed by the engineer.

609.40.4 Basis of Payment. Payment for the accepted drain basin, complete in place, will be
paid for at the contract unit price per each. Payment for the accepted quantities of Class 3
excavation required for installing the drop inlet for the drain basin will be paid for at the contract
unit price.

SECTION 609.50 BLANK.
SECTION 609.60 ROCK DITCH LINER.

609.60.1 Description. This work shall consist of constructing rock ditch liners at locations
shown on the plans or as directed by the engineer.

609.60.2 Material. The material for rock ditch liner shall consist of a predominantly one-sized,
durable stone, shot rock or broken concrete. Acceptance by the engineer may be made by visual
inspection. All material shall be in accordance with Division 1000, Material Details, and
specifically as follows:

Item Section
Geotextile Fabric] 1011

609.60.2.1 Type 1 Rock Ditch Liner shall consist of material with a predominant rock size of 3
inches, a maximum rock size of 6 inches and a gradation such that no more than 15 percent will be
less than one inch.
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609.60.2.2 Type 2 Rock Ditch Liner shall consist of material with a predominant rock size of 6
inches, a maximum rock size of 10 inches and a gradation such that no more than 15 percent will
be less than 3 inches.

609.60.2.3 Type 3 Rock Ditch Liner shall consist of material with a predominant rock size of 12
inches, a maximum rock size of 20 inches and a gradation such that no more than
15 percent will be less than 4 inches.

609.60.2.4 Type 4 Rock Ditch Liner shall consist of material with a predominant rock size of 19
inches, a maximum rock size of 28 inches and a gradation such that no more than 15 percent will
be less than 6 inches.

609.60.2.5 Bedding material shall be used under Type 3 and Type 4 Rock Ditch Liner. Bedding
material shall consist of crushed stone or gravel with a gradation consisting of 100 percent passing
the 3-inch sieve, 30 to 70 percent passing the 1 1/2-inch sieve and 0 to 15 percent passing the No.
4 sieve.

609.60.3 Construction Requirements. Rock ditch liner shall be placed to the approximate
shape and thickness shown on the plans for the specified ditch or as directed by the engineer. The
rock shall be dumped on a subgrade of reasonably uniform density and left in a rough condition
meeting the approval from the engineer.

609.60.4 Method of Measurement. Rock ditch liner and bedding material will each be measured
to the nearest cubic yard of material.

609.60.5 Basis of Payment.

609.60.5.1 If shown on the plans that the material for rock ditch liner is to be obtained from the
right of way or other sources furnished by the Commission, the excavating, including all breaking,
loading, and hauling, regardless of distance, to the site of the rock ditch liner will be paid for and
considered completely covered under such contract items as Class A Excavation, Class C
Excavation, Unclassified Excavation, Excavation for Structures or other applicable items. If
payment is made under these conditions, separate payment for furnishing rock ditch liner will not
be made.

609.60.5.2 If the plans show material for rock ditch liner to be secured from sources cited in Sec
609.60.5.1 and this material is made unsuitable or unattainable by the contractor's operations, the
contractor shall provide suitable material and dispose of any surplus material at the contractor’s
expense.

609.60.5.3 If the contract documents provide for obtaining material from the right of way or other
source furnished by the Commission, but all or part of the required quantity of acceptable
material is not available, unless the shortage is due to the contractor’s operations, payment for
such additional rock base material that the contractor will be required to furnish and haul will be
made per square yard at the fixed contract unit price in Sec 109, and will be measured in
accordance with Sec 109.1.

609.60.5.4 If the plans do not provide for a source of material, the contractor shall provide the
material. All costs for securing the source, quarrying, excavating, breaking and hauling the material
to the site will be paid for at the contract unit price for Furnishing Rock Ditch Liner.

609.60.5.5 Placing Rock Ditch Liner will be paid for at the contract unit price per cubic yard.

609.60.5.6 The accepted quantity of bedding material, complete in place, will be paid for at the

347



contract unit price. No direct payment will be made for excavation or for any work necessary to
prepare the subgrade for the bedding material.

609.60.5.7 No direct payment will be made for excavation below the upper surface of the rock
ditch liner, or for any work necessary for preparing the subgrade and backfilling the completed
item.

SECTION 609.70 ROCK LINING.

609.70.1 Description. This work shall consist of constructing rock lining at the locations shown
on the plans or as directed by the engineer.

609.70.2 Material. The material for rock lining shall be in accordance with Sec 611.30 for Type 2
Rock Blanket.

609.70.3 Construction Requirements. The rock lining material shall be placed by dumping and
left in a rough condition to the approximate shape of the channel bottom.

609.70.4 Method of Measurement. Final measurement of the completed rock lining will not be
made except for authorized changes during construction, or where appreciable errors are found in
the contract quantity. Where required, measurement will be made to the nearest cubic yard of
material in place in the completed rock lining. The revision or correction will be computed and
added to or deducted from the contract quantity.

609.70.5 Basis of Payment. The accepted quantity of rock lining, complete in place, will be paid

for at the contract unit price. No direct payment will be made for any excavation required to place
the rock lining.
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SECTION 610
PAVEMENT SMOOTHNESS

610.1 Description. This work shall consist of measuring the smoothness of the final pavement
surface. Smoothness shall be measured using the International Roughness Index (IRI). The

following pavement types shall comply with this specification:

a) Multi-lift asphalt construction contained in Secs 401 and 403.

b) Concrete pavement construction contained in Secs 502 and 506.

¢) Combination of surface planning, such as diamond grinding or milling, and single lift
asphalt construction contained in Secs 401 and 403.

d) Single lift asphalt construction contained in Secs 401 and 403.
610.2 Material Requirements.

610.2.1 Inertial Profiler. IRI shall be computed from profile data collected with an inertial
profiler (IP) that meets the requirements of AASHTO M 328

610.2.2 ProVAL Software. The ProVAL software program shall be used to compute IRI
smoothness and locate areas of localized roughness (ALR) in accordance with MoDOT TM-59.

610.2.3 Straightedge. A rolling 10-foot straightedge shall be used for checking longitudinal
elevation changes. A 4-foot straightedge shall be used for checking transverse elevation changes.

610.3 Certification. All inertial profilers used to collect data on MoDOT projects shall be
annually certified at the MoDOT certification site in accordance with TM-59. The operator of
the IP shall be certified through the MoDOT technician certification program.

610.4 Construction Requirements.

610.4.1 Smoothness Increments. Length of pavement shall be defined in the following
increments for the purpose of smoothness acceptance:

a) Section — A section is a day’s paving and shall begin and terminate at the construction
joints. Interruptions designated by the engineer which cause placement to cease and begin
at a new location will considered as a separate section for that day’s operation if the
separate section is greater than 250 feet.

b) Segment — Sections shall be divided into segments of 0.1 mile lengths with the
exception of the last segment. If the last segment is greater than 250 feet and less than 0.1
mile, then the segment shall be measured for smoothness as an independent segment. If
the last segment is 250 feet or less, the profile for that segment shall be included in the
evaluation for the previous segment. The combined segment IRI shall be weighted for the
length.

610.4.2 Profiling Areas.

610.4.2.1 Profiling will be applicable to the surface of all the following:

a) Mainline paving

349



b) Auxiliary lanes, turning lanes and ramps for projects or combination of projects,
consisting of more than 0.5 mile of total profilable pavement.

610.4.2.2 Profiling will not be required for the following exceptions:
(a) Bridge decks, bridge approach slabs and concrete approach pavements.

(b) Pavement on horizontal curves with centerline radius of curve less than 1000 feet and
pavement within the superelevation transition of such curves.

(c) Pavement on vertical curves having a "K" value less than 90 and a length less than 500
feet.

(d) Pavement width transitions.

(e) Fifty feet in direction of travel on each side of utility appurtenances such as manholes
and valve boxes.

(f) Fifty feet in direction of travel on each side of intersecting routes with special grade
transition.

(g) Shoulders.

(h) Interruptions designated by the engineer which provide independently placed
sections shorter than 50 feet.

(i) The last 15 feet of any section where the prime contractor is not responsible for the
adjoining surface.

(j) Any lane which abuts an existing lane not constructed under the same contract.

610.4.2.3 In addition to the exceptions in Sec 610.4.2.2, profiling may be waived by the engineer
if staging of the overall project; such as multiple entrance lane gaps, lane staging, etc.; affects the
normal paving operation, or if multiple profile exceptions continuously exist on a large portion of
the same roadway. Upon waiver, exempted areas shall be checked with a 10-foot straightedge.

610.4.3 Longitudinal Straightedging. Any pavement surface not measured with an inertial
profiler shall be measured with a 10-foot straightedge. The straightedge path in the longitudinal
direction for driving lanes will be located three feet from the outside edge and for shoulders will be
located in the center. Additional paths with suspect roughness may be selected at the engineer’s
discretion. Shoulders that are paved integrally with an adjacent driving lane will not require
straightedging. The engineer also has discretion to use a straightedge for spot checking pavement
that had been measured with an inertial profiler. Any variations in the longitudinal direction
exceeding 1/4 inch in 10 feet on shoulders and 1/8 inch in 10 feet on all other pavements shall be
marked for correction in a manner approved by the engineer.

610.4.4 Transverse Straightedging. The engineer shall randomly check driving lanes, regardless
of the smoothness measurement method used, for variations in the transverse direction with a 4-
foot straightedge. Any variations in the transverse direction more than 1/4 inch shall be marked
for correction in a manner approved by the engineer.

610.4.5 Full Depth Pavement and Multi-lift Overlays. These construction procedures apply
to pavement treatments described in Sec 610.1 (a) and (b).
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610.4.5.1 Quality Control Testing. The contractor shall perform quality control (QC) testing
on all eligible profiling areas and provide electronic files for daily section smoothness data in .PFF
file format to the engineer in accordance with the testing and reporting procedures in MoDOT
TM-59. Reported IRI for each segment is the average of both wheel paths. Furnishing inaccurate
test results may result in decertification of the inertial profiler operator.

610.4.5.2 Quality Assurance Testing. The engineer will perform quality assurance (QA) testing
with a MoDOT inertial profiler to verify the QC test results. The engineer shall select a
continuous portion of roadway; not adjacent to the beginning or ending of the project limits and
free to the degree possible of exempted areas, such as bridges; that constitute at least 10 percent
of the project lane-miles, which will be designated as the QA test length. The beginning and
ending of the QA test length shall be clearly marked with paint. Both the contractor and engineer
shall measure the IRI in both wheel paths for the entire QA test length with their respective
inertial profilers. The start and stop of the inertial profiler runs shall be triggered automatically.
The contractor inertial profiler run on the QA test length may constitute the regular QC test
result or may be run independently from previous QC test results. The contractor shall provide
the electronic file for the QA test length run in .PFF format to the engineer within 24 hours of
testing. The IRI value for each segment within the QA test length shall be computed as the
average of both wheel paths. The absolute value of the difference between the contractor and
engineer IRIs shall be computed for each segment within the QA test length. The average of the
absolute values of the IRI difference shall be 8 inches/mile or less. The absolute value of the IRI
difference for any single segment shall be 12 inches/mile or less.

610.4.5.3 Minimum Daily Smoothness. If any section has an average IRI of 125.1 inches/mile
or greater for a pavement having a final posted speed greater than 45 mph, or 175.1 inches per
mile or greater for pavement having a final posted speed of 45 mph or less, the paving operation
will be suspended and will not be permitted to resume until corrective action approved by the
engineer is taken by the contractor.

610.4.5.4 Areas of Localized Roughness. All areas of localized roughness (ALR) in the right
wheel path; defined as any length of pavement, having a final posted speed greater than 45 mph,
with a continuous 25-foot average IRI of 125.0 inches or greater, or any length of pavement,
having a final posted speed of 45 mph or less, with a continuous 25-foot average IRI of 175.0
inches/mile or greater; shall be corrected. After correcting ALRs, additional correction may be
necessary to reduce any profile segment in a pavement with a final posted speed greater than 45
mph, to an average IRI of 80.0 inches or less; or reduce any profile segment in a pavement with a
final posted speed of 45 mph or less to an average IRI of 125.0 inches/mile or less. The contractor
shall reprofile the corrected lengths to verify smoothness compliance and submit an electronic
data file in .PFF format ot the engineer within 48 hours after testing.

610.4.5.5 Method of Correction. Corrective action to eliminate ALRs and improve the average
IRI shall be accomplished by a method approved by the engineer. Diamond grinding may be used
for bumps, but the use of an impact device, such as a bush hammer, will not be permitted. Total
grinding depth shall be limited to % inch. The final surface texture of corrected pavement shall be
comparable to adjacent sections that do not require correcting. Satisfactory longitudinal grinding is
acceptable as the final surface of the corrected pavements. All corrective work shall be completed
prior to determination of pavement thickness.

610.4.6 Multi-treatment Overlays. These construction procedures apply to pavement
treatments described in Sec 610.1 (c).

610.4.6.1 Quality Control Testing. The requirements are the same as Sec 610.4.5.1.

610.4.6.2 Quality Assurance Testing. The requirements are the same as Sec 610.4.5.2.
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610.4.6.3 Minimum Daily Smoothness. The requirements are the same as Sec 610.4.5.3.

610.4.6.4 Areas of Localized Roughness. All areas of localized roughness (ALR) in the right
wheel path; defined as any length of pavement at any final posted speed with a continuous 25-
foot average IRI of 175.0 inches shall be corrected. After correcting ALR's, additional correction
may be necessary to reduce any profile segment in a pavement with a final posted speed greater
than 45 mph, to an average IRI of 80.0 inches or less; or reduce any profile segment in a
pavement with a final posted speed of 45 mph or less to an average IRI of 125.0 inches/mile or
less. A new IRI and ALR ProVAl report shall be furnished to the engineer no later than two days
after the contractor profiles the corrected areas to verify compliance with minimum smoothness
requirements.

610.4.6.5 Method of Correction. Corrective action to eliminate ALRs and improve the average
IRI shall be accomplished with a method approved by the engineer. Diamond grinding bumps
shall only be permitted for a 1 1/2-inch or greater single lift overlay. Grinding depth shall be
limited to % inch. The final surface texture of corrected pavement shall be comparable to adjacent
sections that do not require correcting. All corrective work shall be completed prior to
determination of pavement thickness.

610.4.7 Single Lift Overlays. These construction procedures apply to pavement treatments

described in Sec 610.1 (d).

610.4.7.1 Pre-Construction. Prior to performing any surface work or pavement repairs, the
contractor shall profile the right wheel path in accordance with TM-59. This control profile will
serve as the baseline for calculating percent improvement for the project.

610.4.7.2 Post-Construction. As soon as practical after resurfacing, the contractor shall profile
the right wheel path again. The same stationing shall be used to ensure a direct comparison with
the pre-construction profile.

610.4.8 Marred Surface Area. Any area of a segment that has corrective diamond grinding
performed without grinding the entire segment shall be defined as a marred surface area.

610.5 Basis of Payment.

610.5.1 Fixed Value Improvement. The following basis of payment procedures shall apply to
all pavement treatments described in Sec 610.1 (a), (b) and (c).

610.5.1.1 Smoothness Adjustment. Smoothness adjustments will be paid per segment based on
the IRI before any corrections, except for the allowances in Sec 610.5.1.4. Any segment with an
IRI above the maximum limit in Tables 1 and 2 must be corrected through a method approved by
the engineer to achieve the desired smoothness. When paving widths are greater than the travel
lane widths, incentive payment will apply to the driving lane design width only.

610.5.1.2 Incentives. Incentive payment for smoothness shall be based on either Table 1 or Table
2. Table 1 shall be used for pavements having a final posted speed greater than 45 mph. Table 2
shall be used for pavements having a final posted speed of 45 mph or less and for pavements
with no posted speed limits. Constant-width acceleration and deceleration lanes shall be
considered as mainline pavements.

Table 1
International Roughness Index,| Percentof
Inches Per Mile Contract Price
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40.0 or less 105
40.1 -54.0 103
54.1-80.0 100
80.1 or greater 1002
Table 2
International Roughness Index,| Percent of
Inches Per Mile Contract Price
70.0 or less 103
70.1-125.0 100
125.1 or greater 100°

4After correction to 80.0 inches per mile or less.
P After correction to 125.0 inches per mile or less.

610.5.1.3 Segment Correction. If the contractor elects to diamond grind an entire segment and
the corrected surface drops below the maximum IRI limits in the designated Table, then the
contractor cannot receive any incentives, but the marred surface area deductions for that segment
will be waived.

610.5.1.4 Section Correction. If the contractor elects to diamond grind an entire section then all
segments within the section will be eligible for their respective incentives and the marred surface
area deductions for that section will be waived.

610.5.2 Percent Improvement. The following basis of payment procedures shall apply to all
pavement treatments described in Sec 610.1 (d).

610.5.2.1 The contract price for resurfacing will be adjusted based on the improvement in profile
index according to Table 3 for each segment with an initial IRI greater than 60 inches per mile.
Any segment with an initial IRI less than or equal to 60 inches per mile shall receive no percent
improvement price adjustment if the segment IRI after placement of the overlay is also less than
or equal to 60 inches per mile. Any segment with an initial IRI less than or equal to 60 inches per
mile that has an IRI greater than 60 inches per mile after placement of the overlay shall be paid at
97 percent of the contract unit price for pavement, but no correction shall be required.

Table 3
Percent Improvement Percent of Contract Unit Price|
(Change in IRI / Initial IRI) X100 For Pavement
35.0 or greater 103
20.0 to 34.9 100
0.0to 19.9 97¢

“After correction to 0.0 or greater

610.5.3 Marred Surface Deductions. A minimum deduction of 20 percent of the contract unit
price of the paving quantities will be made for marred surface areas as defined in Sec 610.4.7. The
deduction will be applied to an area of pavement extending from edge of the pavement to a
longitudinal joint or between longitudinal joints in that section of pavement affected. If the length
of the section affected is less than 10 feet, the deduction will be computed for 10 feet.

610.5.4 Testing Cost. The contract unit price for pavement will be considered as full
compensation for all items entered into the construction of the pavement including the cost of

smoothness testing.

610.5.5 Dispute Resolution. Any dispute between the engineer and contractor regarding IRI
QC/QA comparisons that cannot be settled at the project office level shall be arbitrated with the
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MoDOT reference profiler per the test procedure in TM -59. The results of the reference profiler
shall be binding for the engineer and contractor.
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SECTION 611
EMBANKMENT PROTECTION

SECTION 611.10 BLANK.
SECTION 611.20 BLANK.
SECTION 611.30 ROCK BLANKET.

611.30.1 Description. This work shall consist of constructing a protective blanket of rock or
broken concrete on slopes or stream banks.

611.30.2 Material. The material for rock blanket shall be durable stone or broken concrete
containing a combined total of no more than 10 percent of soil, sand, shale or non-durable rock.
The material shall contain a large percentage of pieces as large as the thickness of the blanket will
permit, with enough smaller pieces of various sizes to fill the larger voids. For Type 1 Rock
Blanket, at least 40 percent of the mass shall be of pieces having a volume of one cubic foot or
more. For Type 2 Rock Blanket, at least 60 percent of the mass shall be of pieces having a
volume of one cubic foot or more. Acceptance of quality and size of material will be made by
visual inspection at the job site.

611.30.3 Construction Requirements. A trench at the toe of the slope shall be excavated to the
depth shown on the plans, or to a depth of 2 feet if not otherwise shown. The slopes shall be in
accordance with the proper cross section and shall be compacted to a uniform density as required
for adjacent material. The rock or broken concrete shall be placed on the slope, to the specified
thickness, elevation and extent, and manipulated such that most of the flat sides are in contact,
thereby eliminating large voids. The finished surface of the blanket shall present an appearance
free from segregation and with a proportionate quantity of the larger pieces showing.

611.30.4 Method of Measurement. Measurement will be made to the nearest cubic yard of
material in place in the completed blanket.

611.30.5 Basis of Payment.

611.30.5.1 If shown on the plans that the material for rock blanket is to be obtained from the right
of way or other source furnished by the Commission, the excavating, including all breaking,
loading and hauling, regardless of distance to the site of the rock blanket, will be paid for and
considered completely covered under such contract items as Class A Excavation, Class C
Excavation, Unclassified Excavation, Excavation for Structures, or other applicable items. If
payment is made under these conditions, separate payment for furnishing rock blanket will not be
made.

611.30.5.1.1 If the plans show material for rock blanket to be secured from such sources and this
material is made unsuitable or unattainable by the contractor's operations, the contractor shall
provide suitable material and dispose of any surplus material at the contractor’s expense.

611.30.5.1.2 If the plans provide for obtaining material from the right of way or other source
furnished by the Commission, but all or part of the required quantity of acceptable material is not
actually available, payment will be made under Sec 109 for the purchase and delivery of any
additional rock blanket material that will be required.

611.30.5.2 If the plans do not provide for a source of the material, the contractor shall provide the
material, and all costs of securing the source, quarrying, excavating, breaking and hauling the
material to the site will be paid for and completely covered by the contract unit price per cubic
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yard for furnishing rock blanket. If material suitable for rock blanket is encountered within the
limits of the right of way or other sources furnished by the Commission, and the material is used
in the construction of the rock blanket, then payment will be made in accordance with Sec
611.30.5.1.

611.30.5.3 Payment for placing rock blanket will be made at the contract unit price per cubic
yard. No direct payment will be made for excavating the trench or for backfilling.

SECTION 611.40 BLANK
SECTION 611.50 REVETMENT.

611.50.1 Description. This work shall consist of slope or bank protection of the type specified
in the plans, constructed at locations shown on the plans or as directed by the engineer.

611.50.2 Material. Acceptance of quality and size of material will be made by visual inspection
at the job site.

611.50.2.1 Stone for light stone revetment shall be sound, durable and free from cracks and other
structural defects that would cause the revetment to deteriorate. The stone shall not contain any
soapstone, shale or other material easily disintegrated. The stone shall be in blocks at least 7
inches thick perpendicular to the slope and shall have approximately rectangular faces 7 inches
wide or more. All blocks shall weigh at least 25 pounds, and at least 75 percent shall weigh no
less than 50 pounds.

611.50.2.2 Stone for heavy stone revetment shall be in accordance with Sec 611.50.2.1, except
that the blocks shall be at least 12 inches thick perpendicular to the slope and all blocks shall
weigh no less than 50 pounds, and at least 60 percent shall weigh no less than 100 pounds.

611.50.2.3 At the contractor's option, concrete blocks may be substituted for stone, provided the
concrete blocks meet the size and weight specifications for stone. The blocks shall be made of
either Class B concrete or concrete of a commercial mixture with material, proportioning, mixing,
slump and transporting of concrete in accordance with Sec 501. Blocks may be precast and then
laid in the required location, or the blocks may be cast in place on the slope, provided joints are
spaced such that the joints will completely sever the concrete into blocks no larger than 2 x 4 feet
with the long dimension horizontal and with vertical joints broken. If cast in place, concrete shall
be placed, finished and cured in accordance with Sec 703.

611.50.2.4 The contractor may use broken concrete as blocks for revetment provided all
protruding reinforcement, trash, asphaltic concrete, and other extraneous materials are removed
prior to placement in waters of the United States, and their associated floodplains.

611.50.2.5 Broken concrete used as revetment shall be reasonably well graded, and contain a
combined total of no more than 15 percent of soil or gravel. The gradation shall consist of pieces
ranging in volume from 0.1 cubic foot to 1 cubic foot. The contractor shall break larger slabs to
conform to this requirement. The maximum volume of any piece shall not exceed 3 cubic feet.
Acceptance of the quality and size of this material will be made by visual inspection at the job
site.

611.50.3 Construction Requirements. Unless otherwise approved, the slopes upon which
revetment are to be placed shall be in accordance with the section shown on the plans. The slopes
shall be compacted to a uniform density as required for adjacent material. The revetment shall be
started in a trench below the toe of the slope shown on the plans and shall progress upward. Each
stone or block shall be laid perpendicular to the slope, shall be firmly bedded against the slope
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and against adjoining stones or blocks, and shall be laid with well-broken joints. Only one layer of
stone or blocks perpendicular to the slope will be permitted. After revetment has been placed, the
voids shall be filled with spalls or small stones in such a manner that all revetment stones or
blocks are tightly wedged. The finished surface shall present a uniform appearance true to line,
grade and section.

611.50.4 Method of Measurement. Measurement of revetment will be made to the nearest
square yard.

611.50.5 Basis of Payment. The accepted quantity of revetment will be paid for at the contract
unit price for each of the pay items included in the contract. No direct payment will be made for
excavating the trench or for any required backfilling.

SECTION 611.60 CONCRETE SLOPE PROTECTION.

611.60.1 Description. This work shall consist of constructing a concrete slope protection by
placing concrete on the finished earth slope as shown on the plans.

611.60.2 Material. Slope protection shall be of Class B concrete, with material, proportioning,
mixing, slump and transporting of concrete in accordance with Sec 501. Concrete shall be placed,
finished and cured in accordance with Sec 703.

611.60.3 Construction Requirements.

611.60.3.1 Concrete shall be placed on a prepared, compacted subgrade of uniform density, and
shall be consolidated and struck off to the required thickness. Joints shall be the full depth of the
concrete and shall consist of material in accordance with Sec 1057.6.

611.60.3.2 The surface of the paved slope shall have a broom or burlap drag finish and shall be
cured in the same manner as required for concrete pavement, except that transparent membrane
shall be used in lieu of pigmented membrane.

611.60.4 Method of Measurement. M casurement will be made to the nearest square yard.

611.60.5 Basis of Payment. The accepted quantity of concrete slope protection will be paid for
at the contract unit price. No direct payment will be made for any excavating or for other work
necessary in preparing the subgrade or for any backfilling required.

SECTION 611.70 GABIONS.

611.70.1 Description. This work shall consist of installing welded wire fabric gabions and gabion
mattresses, and twisted hexagonal mesh gabions and revet mattresses at locations shown on the
plans or as directed by the engineer, and shall be of the size included in the contract.

611.70.2 Material.

611.70.2.1 The gabion baskets or mattresses shall be made of welded wire fabric or twisted
hexagonal mesh. The baskets shall be in accordance with ASTM A 974 for welded wire fabric
gabions and gabion mattresses and ASTM A 975 for twisted hexagonal mesh gabions and revet

mattresses.

611.70.2.2 Rock used in the gabions or mattresses shall be crushed limestone with a maximum and
minimum size according to the basket manufacturer’s recommendation.
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611.70.3 Construction Requirements.

611.70.3.1 The contractor shall follow the manufacturer's recommended procedures for
installation.

611.70.3.2 Cut compaction shall be performed in all Class A material areas where the baskets are
constructed. The exposed material, to a depth of 6 inches, shall be manipulated and compacted to
no less than the required density. The material above this compacted plane shall be spread in
layers, each being wetted or dried as necessary and compacted to the specified density. The entire
volume of material so handled and compacted, including the 6-inch layer compacted in place, will
be considered as Compacting in Cut. All Class A material having a liquid limit of 40 or more,
including the 6-inch layer compacted in place, shall be compacted at no less than the optimum
moisture content.

611.70.3.3 Excavated material beyond the limits of the baskets shall be backfilled with gravel or
crushed rock material meeting the approval of the engineer.

611.70.4 Method of Measurement.

611.70.4.1 The pay limits for excavation for gabions and mattresses will be a line coincidental
with the bottom and non-exposed side of the baskets. Excavation quantities will be measured to
the nearest cubic yard.

611.70.4.2 M easurement of gabions and mattresses will be made to the nearest cubic yard.
611.70.5 Basis of Payment.

611.70.5.1 The quantity to be paid for gabions and mattresses will be the number of cubic yards
of gabions and mattresses measured in the final position. Job conditions and availability will
determine the actual size of baskets to be used. Any costs that might occur will be included and
paid for in the cost per cubic yard of gabions and mattresses.

611.70.5.2 Gabions and mattresses will be paid for at the contract unit price per cubic yard.

611.70.5.3 Excavation quantities will be paid for under the appropriate classified excavation
items.
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SECTION 612
IMPACT ATTENUATORS

612.1 Description. This work shall consist of furnishing, installing, operating, maintaining,
cleaning, relocating, replacing and removing impact attenuators as shown on the plans or as
directed by the engineer in accordance with the manufacturer's recommendations.

612.2 Material. All material shall be in accordance with Division 1000, M aterial Details, and
specifically as shown below. Rock salt shall meet the satisfaction of the engineer.

Item Section
Sand 1005
Retroreflective Sheeting 1042
Temporary Traflic Control Devices| 1063

612.3 Safety Requirements. All impact attenuators shall be manufactured specifically for traffic
control purposes and shall be in accordance with the MUTCD and any applicable safety and
design codes. The contractor shall submit the manufacturer’s certification that units supplied
comply with crash test requirements of NCHRP 350, Test Level 3 and have received FHWA
acceptance.

612.4 Construction Requirements.

612.4.1 Truck or Trailer Mounted Attenuator. A truck mounted attenuator or trailer mounted
attenuator (TM A) shall be used for all moving operations conducted under traffic and as specified
in the contract. Each TM A shall consist of an impact attenuator unit, a support vehicle, and a
truck-mounted or trailer mounted flashing arrow panel. Any damaged TM A shall be removed
from service and either repaired or replaced to the satisfaction of the engineer.

612.4.2 Sand Filled Impact Attenuator. Configuration, location, and relocation of the sand filled
impact attenuators shall be as shown on the plans or as directed by the engineer.

612.4.2.1 Sand shall be measured and placed in accordance with the manufacturer's
recommendations and weights shown for each module. Sand shall have a maximum moisture
content of five percent at the time of installation. Rock salt shall be five percent of the required
weight in each module, and shall be uniformly dispersed in the sand.

612.4.2.2 A decal designed as a Type I object marker with MoDOT fluorescent orange
retroreflective sheeting or a Type 3 object marker with MoDOT Type 3 yellow sheeting shall be
applied to the lead module facing traffic for arrays located 12 feet or less from the edge of the
traveled way.

612.4.2.3 Damaged or deficient modules shall be replaced by the contractor in accordance with
Sec 616.4.

612.4.2.4 When no longer needed, modules and sand shall be removed and shall remain the
property of the contractor.

612.5 Basis of Payment.

612.5.1 Impact attenuators, including relocation, will be paid for at the contract unit price for
each of the pay items included in the contract.

612.5.2 Furnishing and installing replacement sand barrels will be paid for at the contract unit
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price. Final payment for this item will be based on the actual number of modules replaced.
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SECTION 613
PAVEMENT REPAIR

613.1 Description. This work shall consist of performing partial depth pavement repair, full
depth pavement repair, retrofitting dowel bars, or cross stitching pavement at locations as shown
on the plans or as directed by the engineer.

613.2 Material. All material, unless specified otherwise in this specification, shall be in
accordance with Division 1000, M aterial Details, and specifically as follows:

Item Section

Epoxy or Polyester Bonding Agents for Dowels| 1039
Concrete Curing Material 1055
Material for Joints 1057

613.3 Construction Requirements.

613.3.1 All pavement repair subsequent to sawing or removal of any pavement shall be
accomplished in the same day, except as follows. If approved by the engineer, sawing may be
accomplished the day before removal, but shall be repaired the following working day. Any
damage caused to the pavement due to pre-sawing shall be repaired by the contractor at the
contractor’s expense.

613.3.2 Repairs shall be made to only one lane at a time, unless the traffic control plan specifies
otherwise. The removed concrete or bituminous material and any excavated subgrade material
shall be recycled to the extent possible, either through incorporation into the active project or
through stockpiling and future use, per the reclamation plan provided by the contractor to the
engineer. Any material that cannot be recycled shall be disposed of at a location furnished by the
contractor, or at locations on the right of way approved by the engineer. If the material is
disposed of outside the right of way, an acceptable written agreement with the property owner
on whose property the material is placed shall be submitted to the engineer by the contractor.

613.3.3 If the repaired area is not to be resurfaced, the overcut from the sawing operation shall be
filled with an expansive mortar, epoxy, polyester or joint material as approved by the engineer.

613.3.4 Weather limitations shall be in accordance with Sec 502 for placement of concrete material
and Sec 403 for placement of bituminous material.

613.3.5 All repaired areas shall be finished to provide a smooth ride, and to the satisfaction of the
engineer. Repaired areas shall be checked by stringline if required by the engineer. When
stringlined, the surface of the repaired area shall not vary more than 1/8 inch per 10 feet

from a straight line between the surface of the existing pavement on each side of the repaired area,
regardless of whether the repair is to be resurfaced or not.

613.3.6 Any damage to the existing pavement, joints and cracks adjacent to the pavement repair,
caused by the contractor’s operation shall be repaired at the contractor’s expense.

SECTION 613.10 FULLDEPTH PAVEMENT REPAIRS.
613.10.1 Description. Full depth pavement repairs shall consist of removing specified areas of
existing variable thickness Portland cement concrete pavement and subsequent bituminous

overlays and replacing the removed material with non-reinforced Portland cement concrete as
shown on the plans.
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613.10.2 Construction Requirements.

613.10.2.1 Specified areas of full depth pavement repair shall be removed in accordance with Sec
202, except the saw cut shall be full depth. An approved saw, such as a diamond saw, shall be
used for perimeter cuts. A rock saw may be used to make a cut through the middle portion of the
area to be removed for stress relief. The full depth of the pavement shall be removed without
mechanically breaking in place, and with a minimum disturbance of sound base. Any aggregate
base disturbed by the contractor shall be recompacted or removed. Unstable base aggregate shall
be removed and replaced in accordance with Sec 304 as directed by the engineer. Subgrade
compaction shall be performed in areas of unstable subgrade in accordance with Sec 210, if
directed by the engineer. If subgrade compaction is performed, the aggregate base shall be
replaced. Compaction shall be to the satisfaction of the engineer and inspection will be made
visually.

613.10.2.2 All full depth pavement repairs exceeding 30 feet in length shall be constructed with
tie bars along the longitudinal centerline joint in accordance with Sec 502. Dowel bars, tie bars and
holes shall be as shown on the plans. Dowel bars shall be epoxy coated. Bar holes shall be drilled
to the specified diameter and to the depth shown on the plans. Equipment designed to drill
multiple holes simultaneously will only be allowed provided such equipment causes no damage to
existing pavement. The holes shall be blown clean and allowed to dry. The holes shall be injected
with an approved epoxy or polyester bonding agent in accordance with Sec 1039.30 and shall fill
the voids around the bar. The bonding agent shall be thoroughly mixed in accordance with the
manufacturer’s recommendations prior to injection into the holes. The bonding agent shall be
injected into the hole by inserting the injection device to the back of the hole and slowly
withdrawing the device while dispensing sufficient material to completely fill the void around the
bar when inserted. Other methods may be used as approved by the engineer. The contractor shall
use a method to prevent the bonding agent from flowing from the hole during placement of the bar
and to create an effective face at the entrance of the hole. The bar shall be inserted into the hole
with a twisting motion so the material in the back of the hole is forced up and around the bar. The
bars shall be placed parallel to the surface and the centerline of the traveled way and shall not
vary more than 1/4 inch in alignment. Bars shall be firmly seated prior to placing concrete.

613.10.2.3 All material, proportioning, air-entraining, mixing, slump and transporting of concrete
shall be in accordance with Sec 501 as applicable to pavement concrete, except as follows..
Gradation D or E may be substituted for Grade F when Grade F is specified. The contractor shall
provide a trial mix to determine the approximate cure time needed to achieve the required
compressive strength. Compressive specimens shall be prepared in accordance with current
MoDOT methods and cured to simulate actual field conditions. Testing of compressive
specimens shall be performed by methods and at facilities acceptable to the engineer. A new trial
mix may be required if the engineer determines the field conditions vary substantially from trial
mix conditions.

613.10.2.3.1 When the repair is to be made and opened to traffic after 24 hours, the concrete shall
be in accordance with the following requirements:

Existing Slab Design .
Property Thickness Requirement
8 in.or less 3,000 psi, min.
Compressive Strength in 24 hours|9 in. 2,700 psi, min.
10 in. or more 2,000 psi, min.
Compressive Strength in 28 days |- 4,000 psi, min.

The cure time shall be the time determined to reach this compressive
strength. The roadway may be opened to traffic when this compressive
strength has been attained.
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613.10.2.3.2 When the repair is to be made and opened to traffic in less than 24 hours, the
concrete shall be in accordance with the following requirements:

Property Emst{;lﬁifll(&:llzsIs)eSIgn Requirement

8 in.orless 3,000 psi, min.

Compressive Strength in 4 hours®|9 in. 2,700 psi, min.
10 in. or more 2,000 psi, min.

Compressive Strength in 28 days |-- 4,000 psi, min.

¥The cure time shall be the time determined to reach this compressive
strength. The roadway may be opened to traffic when this compressive
strength has been attained.

613.10.2.3.2.1 The concrete may contain Type III cement, calcium chloride, an accelerator or
other admixtures approved by the engineer.

613.10.2.4 If the concrete pavement has been previously resurfaced, the repair area shall be filled
with Portland cement concrete to the surface of the existing bituminous overlay, even when the
existing surface is to be removed by milling, unless contract provisions allow the milling to occur
prior to the pavement repair operation.

613.10.2.5 When the concrete pavement requires all milled areas to be resurfaced in the same
work day prior to opening the pavement to traffic, pavement repairs identified after milling will
be marked for future repair, and the area shall be resurfaced as planned for that work day. No
additional lifts of hot-mix asphalt will be allowed until the marked pavement is repaired. The
pavement repair shall be performed in accordance with Sec 613.10.2.5.

613.10.2.6 Immediately after finishing and as soon as marring of the concrete will not occur, the
entire surface of the newly placed concrete shall be cured in accordance with one of the following
methods.

613.10.2.6.1 If the existing pavement has been or is to be resurfaced, an asphalt emulsion shall be
applied at a rate of 0.1 gallon per square yard, or as directed by the engineer.

613.10.2.6.2 If the existing pavement surface is concrete and will not be resurfaced, curing shall be
in accordance with Sec 502.

613.10.2.6.3 When the ambient air temperature is below 50 F, insulated curing mats, approved by
the engineer, shall be used throughout the curing period. Curing compound or asphalt emulsion
shall be applied prior to placing the insulated blankets. The insulated curing mats shall not be
applied until the curing material has dried sufficiently to prevent adhesion.

613.10.2.7 Pavement repair areas shall not be opened to traffic until the minimum cure time, as
determined from an approved trial mix in accordance with Sec 613.10.2.3, has elapsed and the
minimum compressive strength specified for that cure time has been attained.

613.10.3 Method of Measurement.

613.10.3.1 Measurement for full depth sawing will be made to the nearest linear foot for the
combined length of perimeter diamond saw cuts and of internal saw cuts at 6 foot or greater

intervals.

613.10.3.2 M easurement for drilling dowel or tie bar holes and furnishing and installing dowels or
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tie bars will be made per dowel or tie bar.

613.10.3.3 Measurement for furnishing and placing Portland cement concrete and steel welded
wire reinforcement, if applicable, will be made to the nearest 1/10 square yard.

613.10.3.4 M easurement of subgrade compaction will be made to the nearest square yard.
613.10.3.5 M easurement of aggregate base will be made to the nearest square yard.

613.10.4 Basis of Payment. Accepted quantities of full depth pavement repair will be paid for at
the contract unit price for each of the pay items included in the contract. No direct payment will
be made for aggregate base material used to replace unstable subgrade.

SECTION 613.20 CLASS APARTIALDEPTH PAVEMENT REPAIRS.
613.20.1 Description.

613.20.1.1 Class A partial depth pavement repair shall consist of repairing spalled areas or
reestablishing joints or cracks in concrete pavement. Reestablishment of a joint or crack shall
consist of removing concrete on each side of the joint or crack, placing a joint forming insert to
reestablish the joint or crack, and filling the area with concrete. This work shall be performed on
concrete pavements that have not been resurfaced and are either not to be resurfaced as part of
the contract work or the resurfacing is to be less than 3 inches thick.

613.20.1.2 If dowel bars are structurally damaged during the removal process, if the concrete
below one half of the slab depth is unsound or damaged during removal, or if the area indicates
pumping, movement of the subbase, or structural pavement failure, full depth pavement repair
shall be performed in accordance with Sec 613.10.

613.20.2 Material.

613.20.2.1 When the roadway will be required to be opened to traffic within four hours of the
repair, one of the following materials shall be used.

613.20.2.1.1 Concrete shall be in accordance with the following requirements. Compressive
strength specimens shall be prepared in accordance with current MoDOT methods and cured to
simulate actual field conditions. Testing of compressive specimens shall be performed by
methods and at facilities acceptable to the engineer. A new trial mix may be required if the
engineer determines the field conditions vary substantially from trial mix conditions. The coarse
aggregate for the concrete shall be Gradation E or Grade F in accordance with Sec 1005 or an
optimized aggregate gradation approved by the engineer. The optimized aggregate gradation shall
have 100 percent passing the 3/4 inch sieve.

Property Requirement

Compressive Strength in 4 hours #|1600 psi, min.

Compressive Strength in 24 hours [4000 psi, min.

Air Content 4 percent, min.

Slump 1 inch, max.

aThe cure time shall be the time determined to reach
this compressive strength. The roadway may be
opened to traffic when this compressive strength
has been attained.

613.20.2.1.2 Epoxy mortars shall be in accordance with Sec 623.
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613.20.2.2 When the repair can be protected from traffic for 24 hours or more, concrete shall be
in accordance with the following. Coarse aggregate for the concrete shall be in accordance with Sec
613.20.2.1.1.

Property Requirement

Compressive Strength in 24 hours #|1600 psi, min.
Compressive Strength in 7 days 4000 psi, min.
Air Content 4 percent, min.

Slump 1 inch, max.

The cure time shall be the time determined to reach
this compressive strength. The roadway may be
opened to traffic when this compressive strength
has been attained.

613.20.2.3 Compressible inserts shall be rectangular and shall have a minimum thickness of 1/4
inch. The material shall be preformed fiber expansion joint filler in accordance with Sec 1057 or, if
approved by the engineer, other material may be used.

613.20.2.4 Type 2, Class B liquid membrane-forming compounds, in accordance with AASHTO
M 148, shall be used for curing the concrete patch material. Prior to use, the contractor shall
provide to the engineer the manufacturer’s certification that the curing material is in accordance
with this specification.

613.20.3 Construction Requirements.

613.20.3.1 Removal of Concrete. Repair limits shall extend beyond the delaminated or spalled
area by 3 to 4 inches. Boundaries of any removal shall be kept square or rectangular. If repair
areas are less than 2 feet apart, the areas shall be combined as one repair. The maximum amount of
spalling allowed on the edges of the channel will be 3/8 inch. The channel depth shall not exceed
half the slab depth. Concrete shall be removed by a milling process. Residue slurry from milling
operations shall be removed in accordance with Sec 622.30.3.8. If the top of dowel bars are
exposed but not structurally damaged, the exposed section of the dowel bar shall be coated with
an approved bond breaker.

613.20.3.1.1 Milling. Milling equipment shall be in accordance with Sec 622.10, and shall be
equipped with a device for stopping at a preset depth. Milling may be performed either across
lanes or parallel to the pavement centerline. After milling, the bottom of the repair area shall be
checked by sounding to ensure all unsound material has been removed. Any unsound material
remaining shall be chipped free. All transverse sides of the removal shall be uniform and tapered
30° to 60° from vertical by milling or chipping. If excessive concrete is removed, or if dowel bars
or reinforcement are damaged to the extent to require full depth pavement repair, the cost for the
repair shall be at the contractor’s expense.

613.20.3.1.2 Full Depth Pavement Repair Required. If during the removal of material for
partial depth pavement repair the pavement constituted full depth pavement repair in accordance
with Sec 613.20.1.2, removal operations shall cease at that location. The contractor may conduct
full depth pavement repair at that time, or temporarily patch the area and perform full depth
pavement repair at a later date. If the location is opened to traffic prior to the full depth
pavement repair, all loose material shall be removed and either a bituminous material approved by
the engineer or a concrete mixture in accordance with Sec 613.20.2 shall be used to patch the
location. Reestablishing joints or cracks in temporary repairs by sawing will not be required.
M aterial provided for temporary patches shall be provided at the contractor’s expense.
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613.20.3.2 Cleaning. The exposed faces of the concrete shall be free of loose particles, oil, dust,
traces of bituminous material and any other contaminants before repair material is placed. The
procedure shall produce a clean, roughened surface, such as can be produced by sandblasting or
high pressure water blasting. All residue shall be removed with air blasting equipment just prior
to placement of material. The air from the air blasting equipment shall be free of contaminants.

613.20.3.3 Joint and Crack Preparation.

613.20.3.3.1 Transverse Joints and Cracks. When placing a partial depth pavement repair
directly against a transverse joint or crack, a compressible insert shall be placed against the joint
or crack to form a bond breaker between the patch material and joint or crack. A pliable material
shall be used to reform cracks along the existing paths. The new joint or crack shall be formed to
the same width as the existing joint or crack. The compressible insert shall be placed into the
existing joint to a minimum depth of one inch below the bottom of the repair and shall extend a
minimum of 3 inches beyond each end of the prepared repair boundaries.

613.20.3.3.2 Longitudinal and Centerline Joints. When placing a partial depth pavement
repair directly against the centerline or an adjacent lane joint, a compressible insert, a thin
polyethylene strip no less than 1/8 inch thick or asphalt impregnated roofing felt shall be placed
along the joint prior to placing the patching material.

613.20.3.3.3 Shoulder Joints. When placing a partial depth pavement repair along a lane and
shoulder joint, the repair edge shall be formed if the shoulder is either soil, aggregate or
bituminous material. The form shall be placed even with the surface and slightly below the repair
depth. If the shoulder is concrete, then the repair interface at the joint shall be in accordance with
Sec 613.20.3.3.2.

613.20.3.3.4 Reestablishment of Joint and Cracks. At locations where repairs include existing
pavement joints, both longitudinal and transverse, the initial reestablishment of the joint in the
plastic concrete shall be accomplished with an approved preformed joint filler and shall be made
to the same width as the existing joint. Existing cracks shall be reestablished using a compressible
insert of a width equal to the existing crack width, except the insert shall be no less than 1/4 inch
thick. The material insert shall be placed into the existing joint or crack to a minimum depth of
one inch below the bottom of the repair, shall extend the full length of the joint or crack and shall
extend to the top of the proposed pavement profile. The material shall prevent the concrete from
flowing into the existing joint or crack. Sawing will not be permitted.

613.20.3.4 Material Placement.

613.20.3.4.1 Bonding Material. Bonding material shall be applied in a thin even coat, shall cover
the entire area, including the repair walls, shall overlap the pavement surface and shall be in
accordance with the following.

613.20.3.4.1.1 For Sec 613.20.2.1.1 concrete, Type II or Type III epoxy resin material in
accordance with Sec 1039 or grout in accordance with Sec 613.20.3.4.1.2 shall be used. When
epoxy material is used, the concrete shall be placed while the epoxy is still tacky. If the epoxy
sets prior to placement of the concrete, the hardened epoxy material shall be removed and the
pavement repair area shall be cleaned in accordance with Sec 613.20.3.2.

613.20.3.4.1.2 For Sec 613.20.2.2 concrete, mortar for grout shall be in accordance with Sec 1066,
except the grout shall consist of equal parts of cement and sand. If the grout dries prior to placing
the concrete, the dried or hardened grout shall be removed and the pavement repair area shall be
cleaned in accordance with Sec 613.20.3.2.
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613.20.3.4.1.3 For epoxy mortar, a neat low viscosity epoxy in accordance with Sec 623.20 shall
be used.

613.20.3.4.2 Placement of Repair Material. Epoxy mortar shall not be used to repair spalls
caused by reinforcing steel corrosion. No standing water shall be present at the time of placement
of the material. Retempering of the concrete mixture with water will not be permitted. Concrete
material shall be placed into the channel and consolidated with a small spud vibrator. Vibrators
with diameters greater than one inch will not be permitted. Care shall be taken not to touch the
compressible insert with a vibrator. On very small repairs and as approved by the engineer, hand
tools may be used to work the repair material and attain adequate consolidation. Epoxy mortar
components shall be handled, prepared and mixed in accordance with Sec 623. Any segregated
areas shall be removed and replaced at the contractor’s expense.

613.20.3.4.3 Finishing and Texturing. Repair material shall be finished to match the cross
section of the existing pavement. The repair material shall be screed from the center of the repair
out to the repair boundaries. Any excess mortar from finishing may be used to fill any saw cut
run-outs that extend beyond the repair perimeter. After finishing, the repair shall be
appropriately textured to approximate the texture of the existing pavement.

613.20.3.4.4 Sealing and Curing. The repair and slab interface shall be sealed by painting the
repair perimeter with a 1:1 cement-water grout. Concrete repair material shall be cured in
accordance with Sec 502.6.1, except a double application of curing material in accordance with Sec
613.20.2.4 shall be placed over the repaired area. Epoxy mortar shall be cured in accordance with
Sec 623.

613.20.3.5 Resealing Joints and Cracks. After the concrete has initial set, all transverse joint
and crack inserts shall be trimmed to a depth of 3/8 inch below the pavement surface, and all
longitudinal joint inserts shall be trimmed to the surface of the pavement.

613.20.3.6 Opening to Traffic. For repairs using concrete as the patching material, traffic shall
not be permitted on the repaired pavement until the minimum cure time, as determined from an
approved trial mix in accordance with Sec 613.20.2, has elapsed and the minimum compressive
strength specified for that cure time has been attained. For epoxy resin mortars or epoxy
concrete, traffic shall not be permitted on the repaired pavement until the rapid set concrete has
attained a minimum compressive strength of 1,600 psi, but shall be a minimum of two hours after
placement.

613.20.3.7 Acceptance. All pavement repairs will be sounded by the engineer prior to
acceptance. Sounding will not be performed until the repair material has reached design
compressive strength and the repair has been open to traffic for a minimum of 30 days. If
sounding indicates unsound material, the entire pavement repair shall be removed to the limits
designated by the engineer and replaced by the contractor at the contractor’s expense.

613.20.4 Method of Measurement.

613.20.4.1 Measurement for repairing spalled areas, cracks or joints will be made to the nearest
1/10 square yard. Any material removed beyond the repair area designated by the engineer due to
the removal methods used by the contractor will not be included in the measurement for
pavement repair. Measurement of all concrete material furnished and placed in the repair of
spalled areas, cracks or joints will be made to the nearest 1/10 cubic yard.

613.20.4.2 If an area designated for partial depth pavement repair requires full depth pavement

repair in accordance with Sec 613.20.1.2, measurement for material removed as part of the partial
depth pavement repair work at that location will be made to the nearest 1/10 square yard.

367



613.20.5 Basis of Payment. The accepted quantities for Class A partial depth pavement repair
will be paid for at the contract unit price for each of the pay items included in the contract. Full
depth pavement repairs required due to negligence by the contractor will be at the contractor’s
expense. All other full depth pavement repairs will be paid for in accordance with Sec 613.10.

SECTION 613.30 CLASS B PARTIALDEPTH PAVEMENT REPAIRS.
613.30.1 Description.

613.30.1.1 Class B partial depth pavement repair shall consist of removing areas of unsound
concrete or bituminous material to a maximum depth of one half of the concrete pavement
thickness and replacing the unsound material with an approved bituminous mixture. This work
shall be performed on projects that include resurfacing as part of the contract.

613.30.1.2 If dowel bars are structurally damaged during the removal process, if the concrete
below one half of the slab depth is unsound or damaged during removal, or if the area indicates
pumping, movement of the subbase or structural pavement failure, full depth pavement repair
shall be performed in accordance with Sec 613.

613.30.2 Material. The material used for Class B partial depth pavement repairs shall be either
the bituminous surface mix specified in the contract for resurfacing the existing pavement or a
bituminous commercial mix in accordance with Sec 401.5.3.

613.30.3 Construction Requirements.
613.30.3.1 Removal of Bituminous and Concrete Material.

613.30.3.1.1 At areas shown on the plans or where unsuitable material is exposed during
coldmilling operations and identified by the engineer to be repaired, all loose and unsuitable
bituminous material shall be removed by milling or other approved methods. Concrete material
shall be removed in accordance with Sec 613.20.3.1. Around the perimeter of the repair, the sides
shall be relatively vertical, and concrete surfaces shall have a roughened face, such as can be
produced by milling, sandblasting or high pressure water blasting. The minimum depth of the
repair shall be 2 inches. The area shall be cleaned to remove loose material and shall have a
relatively uniform depth. If the top of dowel bars are exposed but not structurally damaged, the
exposed section of the dowel bar shall be coated with an approved bond breaker.

613.30.3.1.2 If during the removal of material for partial depth pavement repair, the pavement
constitutes full depth pavement repair in accordance with Sec 613.30.1.2, removal operations
shall cease at that location. The contractor may conduct full depth pavement repair at that time,
or the contractor may temporarily patch the exposed area in accordance with Sec 613.20.3.1.2,
and perform full depth pavement repair at a later date.

613.30.3.2 Cleaning. The exposed faces of the concrete shall be free of loose particles, dust and
any other contaminants before repair material is placed. The procedure shall produce a clean,
roughened surface, such as can be produced by sandblasting or high pressure water blasting. All
residue shall be removed with air blasting equipment just prior to placement of material. The air
from the air blasting equipment shall be free of contaminants.

613.30.3.3 Placement of Repair Material. The repair area shall be suitably tacked on the sides
and bottom to ensure bonding of any remaining loose material, as well as bonding of the repair
material. There shall be no ponding of the tack liquid at the time the area is filled. The repair area
shall be filled with an approved bituminous surface mixture, and thoroughly compacted over the
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entire repair area to a density approved by the engineer. Areas greater than 2 inches in depth shall
be filled in two lifts, each thoroughly compacted. Reestablishing of joints by sawing will not be
required.

613.30.4 Method of Measurement.

613.30.4.1 M easurement of Class B partial depth pavement repairs for removing material will be
made to the nearest 1/10 square yard. Any material removed beyond the repair area designated by
the engineer due to the removal methods used by the contractor will not be included in the
measurement for pavement repair. Measurement for furnishing and placing the bituminous
material will be made to the nearest 0.1 ton.

613.30.4.2 If an area designated for partial depth pavement repair requires full depth pavement
repair in accordance with Sec 613.30.1.2, measurement for material removed as part of the partial
depth pavement repair work at that location will be made to the nearest 1/10 square yard.

613.30.5 Basis of Payment. The accepted quantities for Class B partial depth pavement repair
will be paid for at the contract unit price for each of the pay items included in the contract. Full
depth pavement repairs required due to improper means and methods by the contractor will be at
the contractor’s expense. All other full depth pavement repairs will be paid for in accordance
with Sec 613.10.

SECTION 613.35 CLASS C PARTIALDEPTH PAVEMENT REPAIR

613.35.1 Description. Class C partial depth pavement repair shall consist of performing repairs
in asphalt pavements, including pavements that have an asphalt surface. This work includes
removal of unsound pavement to the depth specified on the plans, or as directed by the engineer,
and replacement with an approved asphalt mixture.

613.35.2 Material. The material used for Class C partial depth repairs shall be the asphalt
surface mix specified in the contract, or a mix approved by the engineer.

613.35.3 Construction Requirements.

613.35.3.1 Removal of Bituminous Material. All unsuitable pavement shall be removed by
milling or other method approved by the engineer. For composite pavements, the repair may
extend into the underlying concrete pavement if deterioration is found at that depth. The
minimum depth of repair shall be 2 inches. The repair area shall be square or rectangular in shape.
The exposed faces of the repair area shall be cleaned to remove loose material. M aterial removed
from the repair area shall be disposed of off right of way unless otherwise approved by the
engineer.

613.35.3.2 Placement of Repair Material. The repair area shall be adequately tacked on the
sides and bottom to ensure bonding of the repair material. The repair area shall be filled with the
approved asphalt mixture and thoroughly compacted over the entire area to a density approved
by the engineer. Areas greater than 3 inches in depth shall be filled and thoroughly compacted in
two lifts. For pavements that will receive a final overlay, the final compacted surface of the repair
shall be level with, or not more than 1/4 inches above, the surrounding pavement. If the repair will
be the final driving surface, smoothness shall be in accordance with Sec 610.4.3 and Sec 610.4.4.

613.35.4 Method of Measurement.
613.35.4.1 Removal of Bituminous Material. Measurement of removal for Class C partial

depth repairs will be made to the nearest 1/10 square yard. For composite pavements, this
removal includes both asphalt and concrete material. Any material removed beyond the repair
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area designated by the engineer due to the removal methods used by the contractor will not be
included in the measurement.

613.35.4.2 Furnishing and Placement of Repair Material. Measurement for furnishing and
placing the asphalt repair material will be made to the nearest 0.1 ton.

613.35.5 Basis of Payment. The accepted quantities for Class C partial depth pavement repair
will be paid for at the contract unit price of the pay items included in the contract.
SECTION 613.40 DOWEL BAR RETROFIT.

613.40.1 Description of Work. This work shall consist of sawing partial depth slots across
cracks, cleaning the slots, placing dowel bars in the slots, placing a joint forming insert to
reestablish the crack and backfilling the slots with concrete.

613.40.2 Material.

613.40.2.1 Repair Material. Rapid set concrete patching material shall be used. Prior to use, the
material shall be approved by Construction and Materials. Material having completed current
testing through AASHTO’s NTPEP will be considered for qualification upon submittal of a
written request by the manufacturer with accompanying documentation. The material shall be
handled, prepared and mixed in accordance with the manufacturer’s recommendations. The
contractor shall supply a manufacturer’s certification to the engineer for each lot of material
furnished. Certification shall include the name of the manufacturer and a manufacturer’s
certification statement that the material supplied is the same as the material that was qualified.

613.40.2.2 Dowel Bars. Dowel bars shall be 1 1/2 x 18 inches and in accordance with Sec 1057,
except the entire dowel bar shall be coated.

613.40.2.3 Expansion Caps for Dowel Bars. Caps shall be tight fitting and made of 1/4-inch
thick non-metallic material that will allow 1/4 inch movement at each end of the dowel bar.

613.40.2.4 Joint Insert. To re-establish the crack, a compressible insert, in accordance with Sec
613.20.2.3, shall be used. The material shall fit tight around the dowel bar and to the bottom and
edges of the slot. The material shall be capable of remaining in a vertical position and tight to all
edges during placement of the repair material to prevent the concrete backfill from flowing into
the existing crack and pavement voids.

613.40.2.5 Bar Chairs. Bar chairs may be metal epoxy-coated chairs or a non-metallic material.
613.40.3 Construction Requirements.

613.40.3.1 Preparation of Slots. Two saw cuts shall be made in the pavement to outline the
longitudinal sides of each dowel bar slot. The slots shall be sawed to a depth and length that
allows the center of the dowel to be placed at mid-depth in the pavement slab. The slots shall be
2 1/2 to 4 inches wide. The contractor shall provide a method, approved by the engineer, that will
align the slots parallel to centerline of the roadway with a maximum variation of 1/8 inch from a
true parallel line. Slots in a wheel path shall be created by using saws with gang-mounted diamond
blades, capable of simultaneously making six saw cuts for three dowel bar slots at the desired slot
spacing. Equipment shall not cause damage to the existing pavement. All saw slurry shall be
removed from the slot and pavement. No water residue or paste shall be allowed to flow onto
lanes open to traffic or into closed drainage systems. Pneumatic hammers used to remove the
concrete remaining between the saw cuts shall not be larger than 15 pounds. If the concrete
removal operations cause damage to pavement that is to remain, the concrete removal operations
shall be discontinued and shall not resume until the contractor has taken corrective measures. The
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pneumatic hammer will not be permitted to break through the concrete, and if this occurs, a full
depth pavement repair shall be conducted at the contractor’s expense. The bottom of slots shall
be flat. The edges of the slots shall be cleaned by blasting to produce a rough surface. Blasting
operations shall not damage the surrounding pavement. The newly exposed concrete surface shall
be free of spalls, burrs, latence and all contaminants detrimental to achieving an adequate bond.
The maximum amount of spalling allowed on the edges of the slots will be 3/8 inch. Slots shall be
long enough to place the dowel bars in the slots without the ends of the bars hitting the curved
ends of the saw cut.

613.40.3.1.1 After the construction of a slot, the pavement shall not be opened to traffic until all
six retrofit dowel bars are in place, cured, and the work is completed at that location. The tires of
construction vehicles will not be permitted to travel on slots where concrete has been removed.

613.40.3.1.2 Multiple saw cuts parallel to the centerline may be sawed to allow removal of
material from the dowel bar slots and to provide a level surface for the feet of the dowel bar
chairs.

613.40.3.1.3 All slots shall be cleaned with moisture-free, oil-free, compressed air to remove any
remaining dust, residue, debris and moisture. The contractor shall then seal the existing transverse
joint and all cracks at the bottom and the sides of the dowel bar slot with an approved caulking
sealant to prevent any repair material from entering into these areas.

613.40.3.2 Placement of Dowel Bars, Joint Inserts and Repair Material.

613.40.3.2.1 Prior to inserting a dowel bar in a slot, expansion caps shall be placed on each end of
the bar. A dowel bar chair shall hold the bar firmly centered in the slot and at a minimum of 1/2
inch above the bottom of the dowel slot. The dowel bar chairs shall not allow movement of the
dowel.

613.40.3.2.2 When placing the dowel bar in the slot, care shall be taken to avoid getting any
graphite grease onto the sides or bottom of the slot. If the debonding agent on the dowel bar
contaminates any of the surfaces of the slot, the dowel bar shall be removed and the slot
sandblasted to remove the contamination.

613.40.3.2.3 The dowel bar shall be inserted into the slot such that the chair legs are in the saw
cut kerfs at the bottom of the slot. The bars shall vary no more than 1/4 inch from the pavement
surface and shall be parallel to the centerline of the pavement. Bars shall be firmly centered in the
slot at the midpoint of the pavement slab. The legs of the bar chairs shall be snug against the slot
wall.

613.40.3.2.4 A joint insert shall be placed into the slot as a filler material to maintain the crack as
shown on the plans. When in place, the insert shall extend from the bottom of the slot to no more
than 1 1/2 inches from the surface of the pavement, with half the dowel length extending on each
side of the insert. If for any reason the insert or dowel bars shift during placement of the repair
material, the work will be rejected and shall be redone at the contractor’s expense.

613.40.3.2.5 Just prior to placement of the repair material, one or more passes of an air blast shall
be used to provide a dust free, clean slot.

613.40.3.2.6 The rapid set concrete patching material shall be placed in the slot, consolidated,
textured and cured as recommended by the manufacturer.

613.40.3.3 Resealing Cracks. After the concrete has initial set, the joint insert shall be removed
to a minimum depth of 3/8 inch below the pavement surface by sawing. The reservoir shall then
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be filled with hot-poured, elastic-type, concrete joint sealer in accordance with Sec 1057.

613.40.3.4 Opening to Traffic. Traffic shall not be permitted on the repaired pavement until the
rapid set concrete patching material has attained a minimum compressive strength of 1,600 psi,
but shall be a minimum of 2 hours or the time recommended by the manufacturer.

613.40.4 Basis of Payment. The accepted quantity for dowel bar retrofit will be paid for at the
contract unit price per dowel bar, complete in place.

SECTION 613.50 CROSS STITCHING.

613.50.1 Description of Work. The work shall consist of repairing longitudinal pavement cracks
by pinning the pavement slabs together with a series of alternating tie bars.

613.50.2 Material.
613.50.2.1 Tie Bars. Tie bars shall be in accordance with Sec1057 and as shown on the plans.

613.50.2.2 Epoxy. Epoxy or Polyester Bonding Agents for Dowels shall be in accordance with
Sec1039.

613.50.3 Construction Requirements

613.50.3.1 At each cross-stitch location, holes shall be drilled at a 35 degree angle to the
pavement surface, starting a variable distance from the longitudinal joint, in a direction
perpendicular to the crack. The drill bit diameter shall not exceed 1-1/8 inch. Drilling shall
alternate back and forth on either side of the longitudinal crack from hole to hole. Drilled holes
shall not penetrate through the bottom of the slab. Drilled holes shall contain no loose debris and
be completely clean.

613.50.3.2 Epoxy shall be injected or poured into each hole. A tie bar shall be inserted in each
hole such that the epoxy material is evenly distributed around the bar and extruding from the
surface opening. Each bar shall be inserted far enough to allow 1-1/2 inch of cover as shown in the
plans.

613.50.3.3 The pavement surface shall have all excess epoxy removed and have a flush finish.

613.50.3.4 Traffic shall not be permitted on the repaired pavement until the epoxy bonding
material has cured in accordance with the manufacturers recommendations.

613.50.4 Method of Measurement. M easurement of cross stitching will be made per tie bar at
each individual location.

613.50.5 Basis of Payment. The accepted quantity for cross stitching will be paid for at the

contract unit price per cross stitch tie bar, complete in place. No direct payment will be made for
any drilling, cleaning or epoxy material necessary to complete the work.
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SECTION 614
DRAINAGE FITTINGS

SECTION 614.10 GRATES AND BEARING PLATES.

614.10.1 Description. This work shall consist of furnishing and installing parallel bar grates and
bearing plates, and curved vane grates and frames of the size and design shown on the plans.

614.10.2 Material.

614.10.2.1 Parallel bar grates and bearing plates, and curb inlets shall be constructed of structural
steel meeting the requirements of ASTM A 36 and shall be fabricated as shown on the plans.
Welds shall be of full section and sound throughout. Obvious dimensional defects and structural
discontinuity of welds will be cause for rejection. All welding residue shall be removed. All
tightly contacting surfaces shall be completely sealed by welding. Removal of welding beads will
not be required except on bearing surfaces. Parallel bar grates and bearing plates, and curb inlets
shall be hot-dip galvanized after fabrication in accordance with AASHTO M 111. Bolts, nuts and
washers shall be galvanized in accordance with AASHTO M 232 or shall be mechanically
galvanized. If mechanically galvanized, the coating thickness, adherence and quality requirements
shall be in accordance with AASHTO M 232, Class C. Damaged spelter coating shall be repaired
in accordance with Sec 1081.

614.10.2.2 Curved vane grates and frames shall be constructed of cast gray iron, meeting the
requirements of AASHTO M 306 and shall be fabricated as shown on the plans. Stainless bolts
and washers shall be in accordance with Sec 901.3.

614.10.3 Construction Requirements. Parallel bar grates and bearing plates, curb inlets, and
curved vane grates and frames shall be installed as shown on the plans. Curved vane grates shall
be properly oriented to the direction of water flow. Curved vane grates installed at low points
shall be oriented as directed by the engineer.

614.10.4 Basis of Payment. The accepted quantity of parallel bar grates and bearing plates, and
curved vane grates and frames will be paid for at the contract unit price for each of the items
included in the contract.

SECTION 614.20 AUTOMATIC FLOODGATE.

614.20.1 Description. This work shall consist of furnishing and installing automatic floodgates of
standard design to fit the opening shown on the plans. Type 1 floodgates shall be installed on
concrete structures. Type 2 floodgates shall be installed on corrugated metal pipe. Gates shall be
of the off-vertical type if shown on the plans.

614.20.2 Material.

614.20.2.1 Automatic floodgates shall have a frame and flap constructed of cast iron meeting the
requirements of AASHTO M 105, minimum Class 30.

614.20.2.2 Each link shall be provided with commercial grade bronze bushings permanently
lubricated and installed at the factory. For hydraulic heads greater than 10 feet, the bottom of the
links shall be provided with an adjusting screw to align seating faces on the cover properly with
respect to the seat. For hydraulic heads less than 10 feet, adjusting screws will not be required,
however, the seating faces on the cover shall properly align with respect to the seat. The links
shall be designed to prevent the cover from rotating far enough to become wedged in the open
position.
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614.20.2.3 The seat shall be one-piece cast iron with a raised section around the perimeter of the
waterway opening to provide the seating face, and shaped to provide two pivot bosses extended
above the top of the waterway opening.

614.20.2.4 All anchor bolts, assembly bolts, screws and nuts shall be of stainless steel having
ample section to withstand safely the forces created by operation of the gate under a hydraulic
head. Quantity and size of anchor bolts shall be as recommended by the manufacturer, except
there shall be a minimum of four bolts. Each anchor bolt shall be furnished with two nuts to
facilitate installation and alignment of the flat back gates when attached to concrete.

614.20.2.5 The contractor shall furnish a manufacturer's certification that the floodgate being
supplied is in accordance with the specified material requirements and that the floodgate will
operate properly under the specified hydraulic head. If the hydraulic head is not specified, the
height of fill above the pipe will be considered the hydraulic head.

614.20.3 Construction Requirements. Automatic floodgates shall be carefully machined,
watertight and automatic in operation. Floodgates shall react to any difference in water level, and
shall be hinged to seat accurately. Floodgates shall be attached in accordance with the
manufacturer's recommendations for corrugated metal pipes or concrete structures.

614.20.4 Basis of Payment. The accepted quantity of automatic floodgates, complete in place
including connection to concrete structure or corrugated metal pipe, will be paid for at the
contract unit price for each of the items included in the contract.

SECTION 614.30 MANHOLE FRAME AND COVER AND CURB INLET.

614.30.1 Description. This work shall consist of furnishing and installing manhole frames and
covers, curb inlets or any items of similar nature. M anhole frames and covers, curb inlets or any
items of similar nature shall be of the size and type necessary to fit appurtenant details shown on
the plans, shall be of a standard design and shall meet the approval of the engineer.

614.30.2 Material. The manhole frames and covers, curb inlets or any items of similar nature
shall be constructed of cast iron in accordance with AASHTO M 105. Specific classes, if
required, will be shown on the plans.

614.30.3 Construction Requirements. Bearing surfaces of both the frame and cover shall be
finished to a non-rocking fit. The fixture shall be set securely as shown on the plans to prevent
displacement during the placing of concrete. All concrete placed adjacent to the fixture shall be
thoroughly vibrated.

614.30.4 Basis of Payment. The accepted quantity of these items or items of similar nature,

complete in place, will be paid for at the contract unit price for each of the pay items included in
the contract.
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SECTION 616
TEMPORARY TRAFFIC CONTROL

616.1 Description. This work shall consist of furnishing, installing, operating, maintaining,
cleaning, relocating and removing temporary traffic control devices and equipment, and the
removal and relocation or covering and uncovering of existing signs and other traffic control
devices in accordance with the contract documents or as directed by the engineer. For purposes of
this specification, the work zone will be defined as the area between the first and last temporary
traffic control device as shown on the plans for the work being p erformed.

616.2 Material. All material shall be in accordance with Division 1000, Material Details, and
specifically as follows:

Item Section

Temporary Traflic Control Devices| 1063

616.3 Safety Requirements.

616.3.1 All traffic control devices shall be in accordance with the MUTCD and any applicable
safety and design codes.

616.3.2 The contractor shall furnish a manufacturer's certification of crashworthiness, per
NCHRP 350 or AASHTO Manual for Assessing Safety Hardware (M ASH) Evaluation Criteria,
for FHWA Category 1 traffic control devices and appurtenances. The contractor shall furnish the
FHWA acceptance letter for FHWA Category 2 and Category 3 traffic control devices and
appurtenances. The FHWA acceptance letter shall indicate that the device and appurtenance
complies with the crash test requirements of NCHRP 350 or (M ASH), Test Level 3 (TL-3).
Regardless whether the device meets NCHRP 350 or (M ASH) criteria, the engineer reserves the
right of final approval. Installation of a device prior to the engineer's approval will be at the
contractor's risk.

616.3.3 The contractor shall:

(a) Designate an individual as the Work Zone Specialist (WZS) who is knowledgeable and
competent by training and/or certification in the principles of proper temporary traffic
control in accordance with Chapter 6 of the MUTCD, at the project level who has the
primary responsibility, with sufficient authority, for implementing the traffic
management plan and other safety and mobility aspects of the project. The name of the
WZS, certification of the WZS’s training, and a 24-hour contact number for the WZS
shall be provided to the engineer at the pre-construction meeting. WZS training and/or
certification shall be obtained from a qualified person as defined by the Occupational
Safety and Health Administration. The WZS shall have a card and/or certificate that
includes the WZS’s name, instructor’s name and title, training entity/agency, date, and
signature of the instructor. Re-certification will be required a minimum of every four
years starting April 2016.

(b) Ensure all contractor personnel are trained in traffic control to a level commensurate
with their resp onsibilities.

(c) Advise the engineer, as required, at least two working days before any work requiring
a lane closure begins and 14 calendar days prior to the imposition of height, width and

weight restrictions.

(d) Perform quality control of work zones to promote consistency and ensure
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compliance with contract documents, policies and guidelines.
616.4 Construction Requirements.

616.4.1 Performance and operational aspects of the devices shall be in accordance with the latest
editions of the MUTCD and the Missouri Quality Standards for Temporary Traffic Control
Devices.

616.4.1.1 All traffic control devices shall be removed as soon as practical when the devices are no
longer needed. When work is suspended for short periods of time, traffic control devices that are
no longer appropriate shall be turned away from traffic, removed or covered. All temporary
traffic control devices shall be removed after the completion of construction and shall remain the
property of the contractor unless specified otherwise. All permanent traffic control devices that
are in conflict with temporary traffic control devices shall be covered or removed as shown on the
plans or as directed by the engineer. Upon completion of the work, all permanent traffic control
devices to remain in place shall be restored to original condition.

616.4.1.2 All sign covers shall meet the requirements of the MoDOT Quality Standards for
Temporary Traffic Control Devices.

616.4.1.3 All permanent traffic control devices relocated on a temporary basis shall be moved in
the timeframe designated by the engineer, and shall remain visible to the traveling public during all
stages of construction. The contractor shall place temporarily relocated permanent traffic control
devices in the final location when construction is complete. Damaged devices shall be replaced by
the contractor at the contractor’s expense.

616.4.2 The contract will indicate the minimum requirements for traffic control. With the
engineer’s approval, the contractor may add to the traffic control plan any temporary traffic
control devices or services the contractor considers necessary to adequately protect the public
and the work. Device quantities may be adjusted accordingly.

616.4.2.1 Signs and sign quantities for blasting areas will not be included in the contract traffic
control plan. The contractor will be responsible for furnishing, installing, maintaining and
removing blasting zone signs in accordance with the MUTCD, at the contractor’s expense.
Placement of blasting zone signs will be subject to approval from the engineer.

616.4.2.2 All changes to the traffic control plan resulting from contractor staging revisions,
including proposed total road closures for the contractor’s convenience, shall be submitted in
writing to the engineer for review and acceptance prior to implementation. Device quantities may
be adjusted accordingly.

616.4.2.3 If the engineer determines the need for additional traffic control devices not included in
the traffic control plan, the contractor will be notified in writing to provide the additional devices.
Reimbursement for authorized changes to the traffic control plan will be made in accordance with
Sec 104.3, unless covered by contract unit prices.

616.4.2.4 The contractor shall monitor traffic flow through the project and verify that all traffic
control devices are in place and functioning properly during both daytime and nighttime
conditions, as applicable. If the contractor determines that a deficiency in any traffic control
device exists, the contractor shall take corrective action. No additional payment will be made for
the corrective action.

616.4.2.5 As soon as possible after observing a traffic control deficiency, the engineer will report
the deficiency to the contractor, either verbally or in writing. After receiving notification, if the
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contractor does not make corrections within an agreed upon timeline, order records or suspension
of the work may occur. Regardless of the severity of the deficiency, corrections shall be made as
soon as possible to maintain a quality work zone.

616.4.2.5.1 The severity of a deficiency will be categorized as follows:

(a) Category 1 — Presents an immediate danger to the traveling public or workers and
needs to be addressed immediately.

(b) Category 2 — The situation doesn’t pose an immediate threat to either the public or
the workers, but can impact the proper functioning of the work zone.

(c) Category 3 — The situation doesn’t impact the functioning of the work zone but is
more of a maintenance or aesthetic issue.

616.4.2.5.2 When the engineer determines that the contractor has not made a good faith effort in
correcting a deficiency as agreed upon in Sec 616.4.2.5, an order record will be issued and the
contractor will be notified of the following timelines to correct the deficiency.

(a) A Category 1 deficiency shall be corrected within one hour.
(b) A Category 2 deficiency shall be corrected within 24 hours.
(c) A Category 3 deficiency shall be corrected within 96 hours.

616.4.2.5.3 When the engineer determines the contractor has not made a good faith effort in
complying with an order record issued in accordance with Sec 616.4.2.5.2, the following action
may be taken:

(a) A second order record will be issued.
(b) The engineer may find the contractor in violation of the contract in accordance with
Sec 105.

616.4.2.5.4 For reoccurring deficiencies of similar nature within the contractor’s control, the
engineer may issue order records in accordance with Sec 616.4.2.5.3, bypassing Sec 616.4.2.5.2
requirements.

616.4.2.6 The contractor shall provide written notice to the engineer of any pedestrian or
vehicular accident when physical evidence or other information suggests an accident has occurred
in the work zone. The contractor shall obtain and provide to the engineer copies of law
enforcement accident reports for any accidents in the work zone.

616.4.3 Each flagger, automated flagger assistance devices (AFAD) operator, portable signal
flagging device (PSFD) operator and pilot vehicle operator shall maintain a valid flagger
certification card that certifies the individual has been trained by a qualified person as defined by
the Occupational Safety and Health Administration, in the principles and procedures of flagging
in accordance with Chapter 6 of the MUTCD. Flagger certification cards shall include the
flagger’s name, instructor’s name and title, training entity/agency, date, and signature of the
instructor. Flagger certifications shall be provided to the engineer prior to flagging operations.
Flagger re-certification shall be required a minimum of every four years starting April 2016.
Certifications will not be required in emergency situations that arise due to actions beyond the
contractor’s control when flagging is necessary to maintain safe traffic control on a temporary
basis. All flagging, AFAD, PFD and pilot vehicle operations shall be in accordance with the
MUTCD. Flaggers and pilot vehicles shall be provided as shown on the plans or as approved or
directed by the engineer. When not specified in the plans, the contractor may use a Type B
(Red/Yellow Lens) AFAD PSFD or pilot vehicle to supplement the flagging operation upon
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approval from the engineer. When two-way traffic is maintained over a single lane, each flagger,
AFAD operator, if used in tandem, and pilot vehicle operator involved in the traffic flagging
operation shall be equipped with a portable, two-way, communication system approved by the
engineer. When the AFED or PSFD are not in use they shall be removed from the roadside.

616.4.4 Crossovers for hauling material will be permitted only at locations indicated in the traffic
control plan or as authorized by the engineer. M odifications to specified locations shall be in
accordance with applicable portions of Sec 104. Crossovers shall be signed in accordance with the
traffic control plan. When the project has been completed, temporary crossovers shall be
removed and the area restored to original condition. Existing crossovers shall be restored to
original condition, including surface material.

616.5 Lighting Requirements.

616.5.1 All construction-related vehicles and equipment, except for haul trucks within paving
operations, shall be equipped with a USDOT-approved warning light. Lights shall be amber in
output, mounted such that the lights are visible to traffic from 360 degrees and activated while in
the work zone.

616.5.2 Work zone lighting shall be provided between dusk and dawn as specified in Secs
616.5.2.1 and 616.5.2.2. Lighting systems shall be positioned such that the lighting systems do
not cause glare or hot spots, i.e. concentrated areas of high lighting intensity when compared to
the average, for motorists, spillover to adjacent properties or become safety concerns. When
work zone lighting is required, a lighting plan shall be submitted to the engineer for review 14
days prior to the start of operations. The lighting plan shall show the areas to be illuminated, the
type and layout of the lighting systems and calculations of average maintained footcandles.

616.5.2.1 Work area lighting shall be provided in areas where construction equipment and labor
are active. Lighting shall provide a minimum maintained intensity of 5 footcandles.

616.5.2.2 Overhead lighting shall be provided for flaggers and other specified locations shown on
the plans. Lighting in these areas shall provide a minimum maintained intensity of 0.6
footcandles.

616.5.2.3 Type A, Type C, and Sequential lights shall be visible on a clear night from a distance
of 3,000 feet (2). Type B lights shall be visible on a sunny day when viewed without the sun
directly on or behind the device from a distance of 1,000 feet (2).

(1) Length of time that instantaneous intensity is equal to or greater than effective
intensity.

(2) This visibility must be maintained within a solid angle 9-degrees on each side of the
vertical axis, and 5-degrees above and 5-degrees below the horizontal axis.

Sequential flashing warning lights shall be placed within the merging taper and be able to
communicate with other lights with the sequence. The lights should be capable of being spaced at
least 60 feet apart with an offset capability of at least 6 feet.

Warning lights shall be battery- or solar-powered and consist of a single unit (head and housing).
616.6 Flashing Arrow Panel. The contractor shall deploy, operate and maintain flashing arrow
panels as specified on the plans for the duration of the project, in accordance with the

manufacturer’s recommendations, at the contractor’s expense. A minimum vertical clearance of 7
feet shall be maintained from the edge of pavement to the bottom of the flashing arrow panel.
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616.6.1 When not in use, trailer-mounted flashing arrow panels shall be stored in accordance with
Sec 107.5.

616.6.2 Control programs shall be as follows:

(a) Flashing Caution: Flash the two highest and two lowest lamps on panel
simultaneously.

(b) Alternating Diamond Caution: Flash eight lamps in a form of a diamond and alternates
diamonds from left side to right side.

(c) Flashing Left or Right Arrow: Flash five lamps in the arrowhead and five lamps in
the horizontal shank simultaneously.

(d) Sequential Arrow Left or Right Arrow: Five lamps in the arrowhead will move across
the panel. The horizontal shank increases in length as the arrowhead moves across the
panel.

(e) Double Arrow: Flash five lamps in both the left and right arrowheads and three
lamps in the horizontal shank simultaneously.

The contractor has the option to use the sequential arrow or alternating diamond caution modes
on mobile operations.

616.7 Changeable Message Signs. The contractor shall place the changeable message sign
(CMYS) at the location shown on the plans or as directed by the engineer. The CM S shall not be
located in the median.

616.7.1 The contractor shall deploy, operate and maintain the CMS as specified in the traffic
control plan and in accordance with the manufacturer’s recommendations for the duration of the
project at the contractor’s expense. The contractor shall program the CMS as directed by the
engineer.

616.7.2 When the CMS is not in use, the message board shall be turned away from traffic. When
not required for longer than a 24-hour period, the CM S shall be stored in accordance with Sec
107.5.

616.8 Work Zone Traffic Signals. Work Zone Traffic Signals (WZTS) provide one-lane, two-
way temporary traffic control through the use of a temporary traffic signal or a portable traffic
signal programmed for two-phase operation. WZTS shall be in accordance with the provisions of
this section. Unless otherwise shown on the plans, the contractor may choose either method to
fulfill the WZTS requirement.

616.8.1 The contractor shall notify the engineer at least 48 hours prior to the work zone traffic
signal installation. After installation, the contractor shall receive approval from the engineer prior
to activating the WZTS system. The contractor shall provide a service technician to be available
for day, night and weekend trouble calls as required under test period requirements in Sec 902.
The contractor shall furnish the telephone number or other contact information where the
technician can be reached.

616.8.1.1 The contractor shall operate and maintain the WZTS, at the contractor’s expense, as
specified in the traffic control plan until two-way traffic is restored.
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616.8.1.2 When the WZTS is not in use, the signal heads shall be covered to the satisfaction of
the engineer.

616.8.1.3 Adequate traffic control, including flaggers, shall be provided at the contractor’s
expense during the startup and shutdown of the WZTS installation. If the WZTS installation
becomes inoperable due to alterations, malfunctions or periods of shutdown for required
maintenance when one-way traffic control is required, the contractor shall provide adequate
traffic control, including flaggers, at the contractor’s expense.

616.8.1.4 All signal timing and programming shall be provided by the contractor and furnished to
the engineer for approval prior to use. The contractor shall ensure proper signal timing is
provided for the duration of the project. The contractor shall provide the locations of the vehicle
detection zones.

616.8.1.5 The WZTS and lighting system shall be removed after two-way traffic has resumed or
as directed by the engineer. All equipment shall remain the property of the contractor.

616.8.1.6 M easurement of WZTS systems, consisting of lighting and traffic signals at both ends
of a one-lane, two-way section, will be made per each.

616.8.2 Temporary Traffic Signals. Temporary traffic signals and lighting shall be in accordance
with Sec 902.3.

616.8.3 Portable Traffic Signals. Portable traffic signals shall be in accordance with Sec 1063.
The contractor shall place the portable traffic signal (PTS) units a minimum of 6 feet beyond the
edge of shoulder at the location shown on the plans or as directed by the engineer. Each unit shall
be level to the satisfaction of the engineer. Each PTS shall be delineated with a minimum of five
non-metallic drum-like channelizers. The PTS shall not be located in the median.

616.8.3.1 When not required for a longer than a 24-hour period, the PTS shall be stored in
accordance with Sec 107.5.

616.8.3.2 The contractor shall deploy, operate and maintain the PTS in accordance with the
manufacturer’s recommendations. The contractor shall provide two copies of the operating
manual to the engineer.

616.8.3.3 Overhead lighting with an average maintained intensity of 0.6 footcandles shall be
provided and maintained at each PTS location as authorized by the engineer.

616.9 Portable Signal Flagging Device. Portable signal flagging devices (PSFD) shall be
installed on each side of roadway per direction and in accordance with Sec 1063.9.

616.10 Method of Measurement. Measurement for relocation of post-mounted signs will be
made to the nearest square foot of sign area.

616.11 Basis of Payment. All temporary traffic control devices authorized for installation by the
engineer will be paid for at the contract unit price for each of the pay items included in the

contract. No direct payment will be made for the following:

(a) Incidental items necessary to complete the work, unless specifically provided as a
pay item in the contract.

(b) Installing, operating, maintaining, cleaning, repairing, removing or replacing traffic
control devices.
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(c) Covering and uncovering existing signs and other traffic control devices.

(d) Relocating temporary traffic control devices, including permanent traffic control
devices temporarily relocated, unless specifically included as a pay item in the contract.

(e) Worker apparel.
(f) Flaggers, AFADs, PFDs, pilot vehicles, and appurtenances at flagging stations.

(g) Furnishing, installing, operating, maintaining and removing construction-related
vehicle and equipment lighting.

(h) Construction and removal of temporary equipment crossovers, including restoring
pre-existing crossovers.
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SECTION 617
CONCRETE TRAFFIC BARRIER

SECTION 617.10 PERMANENT CONCRETE TRAFFIC BARRIER.

617.10.1 Description. This work shall consist of constructing permanent concrete traffic barrier
as shown on the plans or as directed by the engineer. For purposes of this specification,
permanent concrete traffic barrier will be defined as Type A, B, C, D or any modification of these

types.

617.10.2 Material. All reinforcing steel shall be Grade 60 deformed bar, and all reinforcing steel
and dowels shall be epoxy coated. All material shall be in accordance with Division 1000,
Material Details, and specifically as follows:

Item Section/Specification
Reinforcing Steel for Concrete 1036
Concrete Curing Material 1055
Dowel Bars 1057
Preformed Fiber Expansion Joint Material 1057
Joint Sealer 1057
Joint Filler 1057
Prestressing Strands AASHTO M 203

617.10.3 Construction Requirements.

617.10.3.1 Permanent concrete traffic barrier shall be constructed of Class B or B-1 concrete.
Concrete shall be air-entrained with 28-day compressive strength of 4,000 psi. Material,
proportioning, air-entraining, mixing, slump and transporting shall be in accordance with Sec 501.
Concrete shall be placed and finished in accordance with Sec 703. Permanent concrete traffic
barrier shall be cured in accordance with Sec 502.

617.10.3.2 Permanent concrete traffic barrier shall be constructed using an extrusion machine or
forms specifically designed for constructing cast-in-place reinforced concrete traffic barrier.
Precast units will not be permitted. Barriers that do not exhibit a consistent surface shall be
corrected to the satisfaction of the engineer.

617.10.3.3 When extruded construction is used, station numbers shall be indented into the 10-
inch high sloped face of the Type A and B barrier and 10 inches above the base of Type C and D
barrier in accordance with Sec 502. Station numbers will not be required in the pavement when
placed on the concrete traffic barrier.

617.10.3.4 For retrofit installation, dowels shall be installed in accordance with Sec 1039.30.

617.10.4 Method of Measurement. Final measurement will not be made except for authorized
changes during construction, or where appreciable errors are found in the contract quantity. The
revision or correction will be computed and added to or deducted from the contract quantity.
Where required, measurement for each type of permanent concrete traffic barrier, including barrier
height transitions, will be made to the nearest 1/2 linear foot for each continuous length and
totaled to the nearest linear foot for the sum of the lengths.

617.10.5 Basis of Payment. Accepted permanent concrete traffic barrier will be paid for at the

contract unit price for each of the types specified in the contract. No direct payment will be made
for reinforcing steel, dowels, joint filler material, and sawed joints.
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SECTION 617.20 TEMPORARY TRAFFIC BARRIER.

617.20.1 Description. This work shall consist of furnishing, installing, relocating and removing
temporary traffic barrier as shown on the plans or as directed by the engineer. For purposes of
this specification, temporary concrete traffic barrier will be defined as Type F concrete traffic
barrier or approved alternate barrier system that meets NCHRP 350 criteria and has FHWA
acceptance.

617.20.2 Material. All material shall be in accordance with Division 1000 Materials Details
and Sec 1064.2.2.1.

617.20.2.1 New temporary traffic barrier will not be required; however, barrier shall be in a
serviceable condition during installation and relocation as determined by the engineer.

617.20.2.2 Two-loop or three-loop temporary Type F concrete traffic barrier may be used at the
option of the contractor.

617.20.2.2.1 For two-loop style temporary traffic barrier, as well as two-loop and three-loop
styles used in combination, the bottom washer, retainer bolt and nut will be required. Visual
cracks in the loop steel will be cause for rejection of the barrier unit by the engineer.

617.20.2.2.2 Existing two-loop concrete barrier owned by contractors or previously accepted
two-loop concrete barrier in a manufacturer’s stockpile (inventory) will be allowed for use on
MoDOT projects if:
(a) The barrier was fabricated prior to January 1, 2004.
(b) Either the MoDOT acceptance stamp is legible on the barrier or certification is
provided by the contractor stating that the barrier was fabricated prior to January 1,
2004, and in accordance with MoDOT specifications.
(c) The barrier is in acceptable condition.
617.20.2.3 Other types of temporary traffic barrier will be allowed if the barrier has been
approved in accordance with Sec 1064 and meets the project specific need as approved by the

engineer.

617.20.3 Certification. The contractor shall provide to the engineer a barrier manufacturer's
certification that the barrier furnished is in accordance with the contract documents prior to use.

617.20.4 Construction Requirements.

617.20.4.1 As directed by the engineer, damaged units shall be immediately replaced and removed
from the right of way at the contractor's expense.

617.20.4.2 All barrier sections shall remain the property of the contractor unless specified
otherwise in the contract.

617.20.4.3 Equipment or material shall be stored a minimum of 3 feet away from loop system
Type F temporary concrete traffic barrier. For other temporary barriers approved for use,
equipment or material shall be stored no closer than the maximum deflection that occurred during
NCHRP 350 impact tests or specified by the manufacturer.

617.20.4.4 Temporary concrete traffic barrier shall not be anchored unless shown on plans or
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approved by the engineer. Anchoring of Type F temporary concrete traffic barrier shall be as
shown on the plans. Two-loop style Type F temporary concrete traffic barrier shall not be
anchored. Other types of temporary traffic barrier shall be anchored in accordance with the
manufacturer’s recommendations.

617.20.5 Method of Measurement. Measurement of temporary traffic barrier and relocated
temporary traffic barrier will be made to the nearest 1/2 linear foot for each continuous length and
totaled to the nearest linear foot for the sum of the lengths. Measurement of temporary traffic
barrier height transitions and relocated temporary traffic barrier height transitions will be made
per each.

617.20.6 Basis of Payment. Accepted temporary concrete traffic barrier and temporary concrete
traffic barrier height transitions will be paid for at the contract unit price for each of the pay items
included in the contract. Accepted relocated temporary concrete traffic barrier and relocated
temporary concrete traffic barrier height transitions will be paid for at the contract unit price for
each of the pay items included in the contract.

SECTION 617.30 TRAFFIC BARRIER DELINEATORS.

617.30.1 Description. This work shall include furnishing, installing and maintaining
retroreflectorized traffic barrier delineators as shown on the plans or as designated by the
engineer.

617.30.2 Material. All material shall be in accordance with Division 1000, M aterial Details, and
specifically as follows:

Item Section
Delineators| 1065

617.30.3 Construction Requirements.
617.30.3.1 Delineators shall be placed on all traffic barrier spaced at 50-foot intervals.

617.30.3.2 Delineator reflector colors shall correspond with pavement marking. Delineators shall
be sheeted on one side, facing oncoming traffic, unless otherwise specified. Where permanent
concrete traffic barrier divides opposing lanes of travel, the delineators shall have retroreflective
sheeting on both sides corresponding to adjacent pavement marking.

617.30.3.2.1 Delineators mounted on permanent concrete traffic barrier shall be anchored with
galvanized mechanical fasteners that prevent movement in accordance with the manufacturer’s
recommendations.

617.30.3.2.2 Delineators mounted on temporary concrete traffic barriers shall be mounted to the
traffic barrier in accordance with the manufacturer's recommendations.

617.30.3.3 Any damaged or missing delineators shall be replaced by the contractor at the
contractor's expense.

617.30.4 Basis of Payment. No direct payment will be made for traffic barrier delineators
provided on new permanent concrete traffic barrier or temporary traffic barrier. Delineators
specified for installation on existing permanent concrete traffic barrier will be measured and paid
for per each.
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SECTION 618
MOBILIZATION

618.1 Description. This item shall consist of the preparatory work and operations, including,
but not limited to, those necessary for the movement of personnel, equipment, supplies and
incidentals to the project site, for the establishment of all offices, buildings and other facilities
necessary for work on the project, except as provided in the contract as separate pay items,
payment for the actual cost of the contract bond and railroad liability insurance and for all other
work and operations that must be performed or costs incurred prior to beginning work on the
various items on the project site.

618.2 Basis of Payment. Payment for the actual cost of the contract bond and railroad liability
insurance will be authorized upon presentation of invoices at least four days prior to the estimate
date. Receipted invoices for payments previously permitted on the estimate shall be submitted to
the engineer within 27 days of the date of the estimate on which payment was made or such
payment will be deducted from future estimates. The amount paid, but no more than the contract
price for mobilization, will be deducted from the contract price for mobilization and the remainder
will be used as the basis for partial payments which will be allowed on the next estimate under
the following schedule. Each partial payment will be the lesser of either 25 percent of the
remaining contract price for the item of mobilization or 2.5 percent of the original contract price.
The term “original contract price” will be construed as the total dollar value of the construction
items of the original contract.

(a) The first partial payment will be made when five percent of the original contract
amount is earned.

(b) The second partial payment will be made when ten percent of the original contract
amount is earned.

(c) The third partial payment will be made when 25 percent of the original contract
amount is earned.

(d) The fourth partial payment will be made when 50 percent of the original contract
amount is earned.

(e) When the engineer has accepted the contract for maintenance in accordance with Sec
105, any amount bid for mobilization exceeding ten percent of the original contract price,

less the amount for the contract bond and Railroad Liability Insurance, will be paid.

618.2.2 Nothing herein shall be construed to limit or preclude partial payments otherwise
provided by the contract.
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SECTION 619
PAVEMENT EDGE TREATMENT

619.1 Description. This work shall consist of the elimination of pavement edge differential.

619.2 Material. Wedge slopes shall be constructed of an approved material or an approved
preformed unit. Acceptance of wedge slope material will be based on visual examination.

619.3 Construction Requirements. At the contractor's option, elimination of pavement edge
differential may be accomplished by either conducting operations in such a manner that traffic is
exposed to no more than a two-inch differential, by constructing a wedge shaped slope adjacent
to the pavement edge or by furnishing and installing temporary concrete traffic barrier in
accordance with Sec 617.

619.3.1 Wedge slopes shall be constructed as shown on the plans or as directed by the engineer.
Slop e material, other than preformed units, shall be compacted to the satisfaction of the engineer.

619.3.2 Wedge slope material shall be removed and the pavement edge returned to a vertical face
prior to placement of adjacent shoulder or pavement material. M aterial used to construct wedge
slope shall be disposed of as approved by the engineer.

619.3.3 Temporary concrete traffic barrier shall be installed as shown on the plans or as directed
by the engineer.

619.4 Method of Measurement. Final measurement will not be made except for authorized
changes during construction or when appreciable errors are found in the contract quantities.
Where required, measurement will be made to the nearest linear foot along each edge of pavement
for all locations actually treated. No location will be measured more than once, regardless of the
number of applications. The revision or correction will be computed and added to or deducted
from the contract quantity.

619.5 Basis of Payment. The accepted quantity of pavement edge treatment will be paid for at
the contract unit price for the units constructed. Payment will be considered full compensation
for all labor, equipment and material to construct, maintain, replace, remove and dispose of
pavement edge treatment. No direct payment will be made for more than one application at any
location.
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SECTION 620
PAVEMENT MARKING

620.1 Description. This work shall consist of furnishing, installing, maintaining and removing
temporary and permanent pavement marking as shown on the plans, as specified herein or as
directed by the engineer.

620.2 Construction Requirements.
620.2.1 General.

620.2.1.1 All pavement marking shall be in accordance with the latest edition of the MUTCD and
the FHWA Standard Highway Signs at the time of the bid opening

620.2.1.2 All pavement marking shall be uniform in appearance with crisp, well-defined edges and
shall be uniform in width and thickness. Surface distribution of the beads shall be uniform.

620.2.1.3 Longitudinal pavement marking shall not be placed on longitudinal joints.

620.2.1.4 The contractor will be responsible for the protection of all liquid pavement marking
until the pavement marking has reached a no-track state as determined by the engineer.

620.2.1.5 Damage to pavement marking as a result of the contractor’s operations, including
resurfacing of shoulders, shall be repaired or replaced at the contractor’s expense.

620.2.1.6 All pavement marking shall be installed in accordance with this specification and all
manufacturer’s recommendations. M anufacturer’s written application or installation instructions
shall be provided by the contractor to the engineer.

620.2.1.7 The engineer will check application rates occasionally during the course of the work.

620.2.1.8 When surface preparation is required, the area prepared shall be 1 inch wider than the
final pavement marking and shall meet the requirements of Sec 620.2.4.2. The method of surface
preparation shall not cause structural damage to the pavement and shall meet the approval of the
engineer.

620.2.2 Permanent Pavement Marking.

620.2.2.1 On roadways open to traffic, permanent pavement marking shall be in place no later
than fourteen days after final paving operations, except when the permanent striping will be
placed within the rumble strip, then the permanent striping shall be placed no later than fourteen
days after the completion of the rumble strip. Permanent pavement marking applications for
surface treatments requiring more than fourteen days of cure shall be placed in accordance with
manufacturer’s recommendations and as directed by the engineer.

620.2.2.2 When installing permanent pavement marking, the contractor shall begin intermittent
pavement marking, starting with the gap, immediately after the last existing intermittent
pavement marking to maintain the specified cycle length along the entire length of the intermittent
pavement marking line.

620.2.2.3 If the permanent pavement marking cannot be placed according to these specifications
and the road is to be opened to traffic with no permanent pavement marking in place, the
contractor shall, at the direction of the engineer, place and maintain temporary pavement marking
at the contractor’s expense. The contractor shall remove temporary pavement marking and place
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the permanent pavement marking according to these specifications and as directed by the
engineer.

620.2.3 Inspection.

620.2.3.1 Permanent pavement marking will be inspected following installation. The engineer will
measure the initial retroreflectivity with a retroreflectometer. M easurements will be taken no
sooner than seven days after application. . Contractor may clean any pavement markings at the
contractor’s expense prior to measurements being taken. Uncleaned pavement markings shall not
be grounds for dispute of retroreflectivity readings.

620.2.3.2 If the performance inspection discloses any permanent pavement marking that does not
meet the acceptance requirements, the contractor shall repair or replace such work to the
satisfaction of the engineer within 30 days of notification, at the contractor's expense.

620.2.3.3 Upon completion of the initial performance inspection and after satisfactory
completion of any necessary corrections, the engineer will notify the contractor, in writing, of the
date of acceptance and release the contractor from further performance resp onsibility.

620.2.4 Acceptance.

620.2.4.1 Retroreflectivity inspection will be performed by the engineer using a 30-meter
geometry retroreflectometer at 0.1 mile intervals for a mobile retroreflectometer. If a hand held
retroreflectometer is used, the intervals and acceptance shall be in accordance with MoDOT Test
Method TM 80. Retroreflectivity acceptance requirements will be as follows:

Retroreflectivity Acceptance Requirements

Type of Material | Color Millicandelas/m>/lux
Minimum Initial
Epoxy White 300
Yellow 225

Preformed Marking Tape|White [Per Manufacturer's Specifications

Yellow|Per Manufacturer's Specifications
Paint White 300
Yellow 225

620.2.4.2 Visual inspection requirements shall be as follows:
(a) Lateral deviation shall not exceed one inch in 100 feet.

(b) Width of markings shall not deviate more than shown in the following table:

Marking Width Tolerance
Marking Width _[Requirement
4 inch +1/4 inch
6 and 8 inches 1/4 inch
10 inches and above|1/2 inch

(c) Length of markings shall not deviate more than 3 inches in 10 feet.

620.2.4.3 Deductions for pavement marking, based upon average readings obtained using hand-
held retroreflectometers or 0.1 mile interval readings using a 30-meter geometry
retroreflectometer, shall be as shown below. These deductions will not be applied if 98 percent of
the readings meet the retroreflectivity acceptance requirements of Sec 620.2.4 and no readings are
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at or below the removal criteria as shown below.

White? |Yellow? |Percent of Contract Price
>300 >225 100
290-299]215-224 80P
280-289[205-214 60 P
270-279]195-204 50
<270 <195 Remove

2 Millicandelas/m?/lux

b Contractor has the option to accept this
reduction in pay for this work or to remove
and replace at the contractor’s expense.

620.2.5 Temporary Pavement Marking for Milling, Grinding and Resurfacing Operations.
The contractor shall place and maintain preformed removable pavement marking tape, preformed
short term marking tape or temporary raised pavement markers on pavement undergoing milling,
grinding or resurfacing operations. At the completion of each day’s operation, the contractor shall
install and maintain temporary pavement marking until permanent pavement marking material has
been placed as specified in the contract, at the contractor’s expense. At no time shall more than
one mile of roadway behind the operation be unmarked. The contractor shall ensure all pavement
marking, temporary or permanent, has been placed prior to leaving the work zone unattended.
Pavement marking shall be replaced in the same configuration as the previously existing pavement
marking unless otherwise shown on the plans or directed by the engineer.

620.2.5.1 On two-lane, two-way roadways with "no passing zone" marking, all yellow centerline
marking shall be replaced with yellow temporary raised pavement markers with yellow reflective
material on both sides. White lane line marking on climbing or turn lanes shall be replaced with
white raised pavement markers with white reflective material facing traffic. Temporary raised
pavement markers shall be in accordance with Sec 620.60.

620.2.5.2 On resurfacing projects, when the adjacent layer of resurfacing has not been placed and
the existing centerline or lane line marking has been obliterated, the temporary marking shall be
placed on the higher layer at the centerline of the roadway or lane. Any temporary pavement
marking damaged, displaced or missing before the final pavement marking is installed shall be
replaced at the contractor's expense within two hours’ upon notification from the engineer.

620.2.5.3 If temporary pavement marking is to be in place more than fifteen days, the engineer
may require that temporary paint be placed and maintained at the contractor’s expense.
Temporary paint shall have a minimum initial retroreflectivity of 150 mcd/m2/lux. Temporary
paint shall be maintained at a minimum retroreflectivity of 100 mecd/m2/lux with a least 95
percent of the stripe present. When temporary paint is used on the final pavement surface and
permanent pavement marking will be done by others, any paint outside of the final pavement
marking footprint shall be removed by and at the contractor’s expense.

620.2.6 Temporary Pavement Marking for Traffic Pattern Changes. The contractor shall
place pavement marking paint, preformed removable pavement marking tape or preformed short-
term pavement marking tape for bypasses, lane shifts, narrow lanes and other traffic pattern
changes as shown on the plans and all other conditions not described in Sec 620.2.5. The
contractor shall install and maintain temporary pavement marking until the permanent marking
material has been placed as specified in the contract.

620.2.6.1 For temporary marking durations of less than two weeks, and when removal of the
temporary marking is not required, preformed short term pavement marking tape may be used as
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specified in Sec 620.30.

620.2.6.2 For temporary marking requiring removal of the marking, preformed removable
pavement marking tape shall be used as specified in Sec 620.30, unless otherwise shown on the
plans. Other pavement marking may be used in lieu of preformed removable pavement marking
tape with approval from the engineer.

SECTION 620.10 PREFORMED PAVEMENT MARKING TAPE.

620.10.1 Description. This work shall consist of furnishing and placing preformed pavement
marking tape, as specified, at locations shown on the plans or as directed by the engineer.

620.10.2 Material. All material shall be in accordance with Division 1000, M aterial Details, and
specifically as follows:

Item Section
Preformed Pavement Marking Tape|1048.10

620.10.3 Construction Requirements.

620.10.3.1 Preformed pavement marking tape shall be installed according to the manufacturer's
recommendations. A copy of the manufacturer’s installatio